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Abstract: With the continuous evolution and development of the financial market, it is imperative for financial education in
higher education institutions to adapt to emerging needs. The integration of ideological and political education into the curriculum
stands out as particularly crucial. This integration serves a dual purpose: cultivating financial professionals with sound values and
a strong sense of social responsibility, while also propelling the sustainable growth of the industry. Nevertheless, challenges may
arise in implementation, including the intricacy of harmonizing ideological and political elements with financial coursework, limited
student engagement, resource integration gaps, and an imperfect evaluation system. To effectively advance the ideological and
political construction of financial courses in higher education, this paper advocates a series of targeted measures. These include
establishing well-defined ideological and political objectives tailored to the unique features of financial courses, and conducting a
thorough exploration of the ideological and political components within them. Furthermore, the adoption of innovative teaching
methods and techniques, along with the fortification of faculty expertise, are essential. Finally, the refinement of the evaluation
system is pivotal. Through the implementation of these measures, the quality of talent cultivation can be enhanced, providing
robust support for the sound development of the financial industry. This holistic approach will not only foster a generation of
financially adept professionals but also contribute to the broader social and economic well-being.

Keywords: curriculum ideology and politics; finance courses; ideological and political elements; financial talents; financial

industry
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T A 52 B A T A B A2 %« Gonzales and Varona (2023) 4341 17 1980—2021 ERREA = itk
PR R 2R, RIS R ISEPR A RO EFHARITA™ itk . Vatsaand Back (2024) iz HH#ih
2220002021 A 5 BA 2y (2R PERAR A TRIE AL, R ZR N n AR = itk th 7= 2 25 (P A S

FE N AHSGHIF P AR TIERBE SRR R g L5 5 55 W RS2 o
filn, EoKkIE (2007) BHFEHE 1980—2005 AR ALPRCER S RIATFHKZ BIRKR, KIA
R SERRE R THEXR AN A GG IR A B . X2 (20100 A7 2005—2008 4 AR i
TR A S AN ROEIE, I BT AR S )0f o A itk N AT RE %
i, T E AR SRS R A TE 4. IBAIXE S (20210 FEF 1992—2016 4FH [ it
FUSE 28, B N IR YR )) A gk R sem, R R V2R A8 5 & R A% £t
I, SR OBE M. BRREES (2023) BAAESNAS CGE B, FIF 2020 4EHHEZ5
RN R VAL A [ H O =i s, AN BRI (E 2 Aol adt [ &= A AH|
sm, T FTE AR . BT AV AV TR AN XU )@, AN SR A
BRarEE (2011 FIFH 352 S ANl AR, AL 365 A o o B O A AN S A T
Ny RIVBAT GRS R T AR I AN A TG ) T IS B SR S MRS, i B s
] B AR FEE (R AR b Al S ) TR FH i A TR AN RS o

IATHFE B E AP AU N R R E B it | — Lo (s SRR, (B FAE LRI TH
TEASHE— B TT. 5—, AP BN R MIEZBUn A 5 o E AL AU 4 M XU A 75
AR, LA R E RSO T, 1T FARLEIC ST HE A (S AN FE AN RS
FAANIFRME, 5 A FAKIFRAFIE, H4 3 LA 8500 I # /M XS (Koutmos and Martin, 2003).
“8e117 LR, NRMICEAEAIARIE . SR T, GLEESE NRMICER ARSI
fiEs  IASKFRALA BT LR AIEAE N R V3 P HE A A PR ANEEE MO AR . 55—, IA T
AR AN VR B TR AU AN AR . BEE TP R AE T R R, RIS IRk it
BRI IRIE . RN LIS S I TOME . AR BLH BARIEE, 2017).
TEHR ELO P A BT PRS0 5 R, A DB AT T FIRANC RS, DRSS
HEAY PV EE S ISR B ERAE, WA RN R B R, S AR AT 20
HNCRBE . 5=, DB ZN G538 B AR MY TSI NS R 28, SR E LARON
TNV AN TR R o FA AN AR SIS EE N 1k, BEESS5ENSM S, 20
BB BRI R, RN R AN E T ik GOEMERIRAIE, 2011) o s
PNV AN RS BOE R, A LB TR ANV FEAR M AT MR o

N, ASCEBNRTIEEESRAE, XAl b bR ites, diEiassim. Tif
ITRGE =, DL TN 5, BT RO ISR AMC R . 15, ASCA
RV Z A 5 Ol = VB AN IR 2 85 FVRFE S A R 2 R B i Lk, ik
£ 2016—2022 FrrE Ll BT R MR ahEdE, W@t rit&a50: &h, R
PSSR R A 7R
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ASCHIBEET R BT BRA B LU =5 i 25—, ASCHRE “8<117 LR LIOR A RS AEE)
R, AEASFRAGALIN L b LA B N R THME A AP NMEE AN XS 28, AoA
N BT AT 5 FARAIE B LA U AN E KSR AT BB AT . 55—, ASCUA
FEOVEENIEARA, B X A0 L EE B R Ay rRRETRE ., NN CRUE = AR T
AL ANE AR, A7 B FIARANE RS A AR BRI 3 ATRFAL,  FHRGEAO L BER
IR A AT R E RSN RS BAA R, e84 B A R BN R IR 22 4
Ko = ASCUOMAME ANV B FEXT B, A S I 535 SRS ATZ SRS =M1 L 7R
AL EIHTRES T e RN B R S R T i AL D BE R AT AN XS B R, AMY
AR B AR FE AP AT NI XS S A 7T RIOUEAL, 3 ] oA 200 B AR ATBE NS
FEBEAE B E 7R -

—. Bt

(=) Rl E AL

FPOVEER PR TAEA LI, AR SR mahE N I~ &S mE
OE SIGERZ OISR, MR PR EER) T ZREEIWER (REHAHERK, 20060 . ok
WAE AN R FEBLAR T T, K RS S TP AT — Mo LAk & folkr b
AT s, AR a e, i 573 i, MR A N, sk
SEIEIANER BT, 2017 o EREREIEEE . SRR IE AR Rk
A~ HEBN S RPVAREETTTH, AN RAEE A AT AR ER (4RSS, 2019) o HRARIIA STk
(TEWEPHAIZE2EH, 20165 BHVLHE, 2018; FEAESE, 2019) , faolrlBEn kN B E R+
WEMRETRIE . RN RS =AY Hoe B TIRAME IS LA i iR R
P A =B REME, Krhial = AL N R TR AL A R A TN L, S
BT s TP OB R AN S . ST LIRS P HOEOR &, )RS B Ae e
&3, TERAANIEAR, T P B AN E R R S BUsp LR, SRR MERSE (IR
=W, 20165 FHULE, 2018) o B 1 R A EESVENLHS &A1 RARF

e B P FRREER T BT
— NI
R ECR | E | =8 TG
a i I Bl AT
A — HEREIT > e T
KLt HATE 3R &l
B fE1 4

Bl Rl
PRI 5T/ (28| A< N w21 R D=5 N oo ety il G2 7 127 | A3 N = W e i L

-124 -

60



A AR L L ) ST XS B R AL S S DR 3

Aol A AN VK S 53 g . — 71, Al AEE S 50l ) &6
W, DIRMSEZ MRS 0H: S—J0mH, ARk n] DOs B A O, 12
ANV A, HESIAO P TR SR e CGERVLSE, 2018) o 7ESEERAH, folkAnlrE
PPN . AR A E R, SRR RS, JREII RGO B
Lh s AP BRI ERE B, $EE AP BRI SE 4 IR AIRE ) (BERFHFIZESH, 2016) .
HE 2, Al RIS e, BRI R A EEEH, Ak ik 5l a5
AHEMAT AHEARERRR. T HERIAA. FPAFE SR R R TR B, Aol
AR LA P ek Ao £ 5 (BRAESE, 2019) o BRIL,  ASCRARIOAOL AR AR 5
AFFFE R LA VA ) A NI XU 2 ] R

() FERIL A ERINT G F FE4FIE

AN RS 5 o e AR 2RI AN 25 FAR M2 (Adler and Dumas, 1984) . AN XS #5E
B AR, — RGNS, FRILFRBE ORI E b AE 2= AL BI5EmR; - a4 SRR
FRFE, RICERPENAN MBI — R KRR, Ta R s i = A
AR TR, B s A=A 520 (Martin and Mauer, 2003) . BRig b, FHRETFFAELT,
—E&F AUt EA il R E AN ARG R . AR MICEI A 5, HERl
FAVEEIN A 5 2 BAT AR =7 THIRAIE o

AR 2 g MDA 5 AR AR T IL AR R 30 77 @) L g st AE . Ak Al p el
AR AR, Al ANVAE N RTINS 0] b AN R 2 4 o e Ab P A NI XU
FRFERHIE. AR, RV R I BB RGO T, A ANE R B ER N R TR A RS
J7 0] ERTREAFAEAXIRRFE. E 56, NV ABGR I EFRTTSAT AR, Fltn, AILrsEs
LA I AE R BT E bR T 8 5k, ABAEAR T THER A SR E PR (Baldwin and
Krugman, 1989) . fMbitk NEGR H E BRI AT 22 b S BV AEAS i (BN BN s 42 ()8 i
PAFEUN R GG &, TIEAS P HER R 5E 4 AR H i A BORI R a0 e . IR, LAEfE
AKIFRAS AT N o 8 SR U I8 1) eSO i R A TR AT RIASE, S T s R AN T
AVET, FERURHCR S it (Bodnar etal.,, 1998) o ffa, {MAFTEAXIFR=MEMIT N, Hilan,
AV AEA T I 3 I S A R PRI 2R S AR RE ], TTEAS T AR s TR D A A T
% (Bodnaretal., 2002; #ZREMNZENZ, 2006) .

“Rel1” VR LIR, AR MR EE, XapshClrwm s, AR, PERLA
MV RPN AR 2 K Rk S PRI N R VR AN RIEe SN [ b R IR & AN FRAFAE . iAok
ARt AN P EE R T A, AR AE SN XU 2 5 AR MR- F 2ROl I S AN
RS Fa e N R V2R AN R BN 7 1) b R IASFRRHIE .

2Rk = e gk SR IT R 5 55 09 A A5 Ao LRSI R NS BOSE IR 2 SEOTTIHAE FARINEA
ok e (LR R (Martin and Mauer, 2003) o f4fE \EERRIS, BV HIR sl R4 50k H
BRI PR AR (Gardner, 1975) o 4 B A AR, SRSl T n)
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ML, T SBCRE IS R AEARARS) CT AR H i, 2022) o 7R IAES T 2 Rk
Z NSFHARYIRIEIL T, EREmIm b T R B Eshnt, AT RS E T 5
F 225 TR ) N BN BN IAT N, IS BRI BB RR = R f5 — DT
IHOR GEGEANER 5, 20000 o EXFEHIET, 1ERES)SECVEE B sshem T ks,
FH I RS P\ AL B ATBOR AL .

ANV AT A bt 32 R IR AR B3R RS S HVRE,  IE B A& b Res ol
MPEE iR R 45 S (Goodwin and Holt, 1999) o FRE ARV FEATAEFHIZ R R B, Ptk
ML TEAACY, ST AR A= B2 MIRR, X FEH E RV AR IR A
R AEH, FRS RS, Al BRI T B SR 2875 R R R AT A%
AT H GERIEREKRE A, 201D o B, S ARMICERRES) G E A EA = AE e r=sekk
KRBhs, Aol bk EEr M s eI B rEE R FIEIEATEOS, WSECRVEE R
e =AM AU 5 e SRR AR o

3Rk = Ak R SNE RS 5 5B 9 A S ddAE . NRITVEZRTHA, mRE DA R A 5 H
kg BT, LN MR E M A S pisg TR, BRI EA™ S AL [ R i A A & 5t
TE A= AR 72 1 A T M ARAS AR MR (BN AIZRES, 2005) o TXKHISS E AR i e El
ME N ERIFES ), A i DR At D E3gin, mSSUE ol e T . 3
I, ANRMIEEFHME A RN A RARE I 19 AR TR, DA TR B 5
H T TR, DR MR RIESNMR™ mhidt Ot B, BIE PR AN AE E PR A8 A3 A
e, Tk A AR AE FE N T AR AR B CUITRAIXIE D, 2021) o XA AR ™ S A
I brAnE N dia a4 7, = m it D BRI & N, folkd g ig s, nri, RolkAx
W2 ii T ANRMIERAE. Kk, Aol EEE N R MIERAER SEA RSN i, A
B T B U SEIARI I SN AU 255 o

B2, AP VAR HIINC R AL G JAFAEZ R, X SR MRS AR
() ESR R EAO P AR A Z . 0H, Al EE Biie. il Al R N XS R RE
FIMIRBEAS, XA N BT 5| e [ Aol B sshaig r I m) L
K GRREMSKE A, 2011 , S SFEU™WAaE EiEAThisess A Rt T N R il HE
AR . 52, APV EEAE N BT T HERT AN XU 2 2 5 2 HAATIAE i N TR

AT
(=) ER I HEINC KGR EIFNER
A NGRS TR AL SN XS B R B R, BARM™ dh g 55

SRS Az B N — 7 AT .

1= ek RIFTAE) o PP RIS EAE 2l PR aE, R AV A MR AN E 1
HEJT (Loy and Weiss, 2019) o MV AIHTHE J17& 7 i SRBE BE T RUNAT AR BE AN e P4 ) DXt
(Goel and Nelson, 2021) . QHTREI5RANAON AV IEIT B0 T LA BORBUN A S-S0, Reigie
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TEP= B i 22 AR L, AT S MURF AR BT (R T i, BAIR P g 7o i (i 1) U
(Miller and Reuer, 1998) . [Klith, GUHTRE S oA AR MY BERS B R IE IR B @ 4 SmE AN 1737748

PRI . 52, G ZEsh, Aol G J7sar b seis it R e
T, A7 R ZR P A SRR IR LG, AT A R by, 4R SEASE IR K,
N ] R | & a5 7o

2SR Rkt . SRR iR B R . JHBUSNC AT T AN, I, Ab
M SEIROMA S DURES N XSS AT, A AR MPabA T M USRS TR P 2 A 55 S o lnet
ML AV AN XS 2 58 n] ReAEAE A sZ . —J7 T, W BRI, HTXE H 4
REATAE SR T S A BB T (Frootetal,, 1993; MRS, 2023) o A Al AT il £xfoxt i
THXPANCRARHEATE R, M FEEHAINC RS 5 EE (Das and Kumar, 2023) o J5—7J71, fESKEH,
SRt THEATH TANC R E B, & 0] FH THH1iE3) (Chernenko and Faulkender, 2011) o #
ANV ARNAS FH oot T RBATENIES), HANC AR B AMUOIGEREK,  afi ] fessigm. Bitk,
MV PR A FRAE FH SRt AT B T BRARAO P B R AN KU i, T ANS B NG
TERRAON P VRS M AU 2 5% o

3B gt . ZEXMRIRIGEE N R AR T R B SR
FEARANC R 77 (Triantis, 20000 , ALV T AN RS HE I E 202 8 3RS . I SCikTE
H, BEEZE RV TEERMFEET A, Ml E S R RO ER AL A B EG ki
MR 7 SR A B, AITTE 2RI AN R F AT E A BRA Hh R 25 X 28 R TG R B A P gk
BN =BT, DS RS IR A AN A # 7% (Kogut and Kulatilaka, 1994) o 4R,
W5 E 28 A BSOS T s B AT R & 2, DL NI E i IRARE ) (Belderbos et
al, 2014) o #HNESEZE RS RINEF 0TS ZE RN BIRMEROR, siEEHAh= 4
EXTEIRIIGE ], A4, BESE I A E XN hROR, EEEmTRe N Ak A R 2
# (loulianouetal., 2021) o [k, fM#E RS GEIHMTIEELYE, ¥/ LEMaEXN AR,
AR P AN S 2 s s AN G BRI B 2B HME LUA BT 28N eR, ek
AL P AR AN AU e R o

=\ Wit

(=) ISCRRERENEIER

R S Sh5:3 G DR 3 ==l LN AW N B UL e o AT 1L TR e =S e = e o
I FEARN V285 I T AR Bl ) I BSURAE FERAT = A L R S XU 2B 827K T (Hodder, 1982) &
AR LAV I 5545 EOAER, (R B I 2515 R R e TR TR RR =, Hidl BB e
LA RAAE SERR N T MR B, MELME RFEARDT T e BEART gkl R as
RPN BUEFE AN EE AN KK 2475 (Adler and Dumas, 1984; Jorion, 1990) . AT
WEREEA AR A R MMER S R T A R ASKIETRMBHMERS), T, A RMEZSME NS
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ARSI . T BT A RN RS EHE SIC AR ER ] E ARSI, &SR
FEAB U, Bk, SARTIEAESLE RN A3 8 V2 A6 « ZEREEIFERAYRT, Adler and Dumas
(1984) fc PR AR, BHRR A R MMEXHE 2SN BB A AN AR R BT . TG
ST A ELE N T4 Fama =546 S 2 R 7R, BIX 02380530 7 A A
M FRAETY A B il B RS Bt (Koutmos and Martin, 2003; Krapl, 2017)

“8e117 VLR, NRMICHEBABES OB ERS. EIEs T, RN RS 2
N7 1) ] ReAEE BB IANIIREHIE . TR, A IX A N R AN Rzl 77 Tl A e
AMVANC SRR . 5 RER AT AL BE b AN R R #E i AR 3A,  ASCHE Jorion (1990) )
KA TR RS F, 2% Koutmos and Martin (2003) 1 Krapl (2017) (RS, #gk DL R ARSI EE
RIS a4 (2 S 7N R R 4 SN =N R e % N i sl I SR e S

Ri,t =4, T al,iDl,t x Re,t + a2,iD2,t x Re,t + a3,1Rm,z + &, (D

(D) Refr: R, Fordolri T4 ARG, BRI R OR R, Hep,
AR T A HE I A LR PR (0 BE IR, TE RS 2 SR S A S el Ay
SR — SRS BRI A98). R, 8t N RSEbr il i, Mg A 55
t—1 HI AR R0 % 2 2 55 -1 A NRMSPFERICRME. R, , J5 ¢ H i
eaise, ENTIGRTRIRE TGRS, Horh, Tipilase s eIl A T RIFHR VIR A T
[FHEEE. Dy, F1 D, , T XA T HEAZ AR &, BARE: &R, >0, D, IkE 1, D,,
W05 #5R,, <0, D, WML0, D, W 1. Dy, xR,, MZBEHE @, R 22 AR T
SN R REE AT, D, , X R, , H9ZE I . SO i 28\ BT (I B SN R R
R, , RS as, RO T THAREMRSAE . a,, WHEOR, &, JBaHLERE.

LRSI, ASCHERI R, R, < R, S RHIEIAYR T ADF Kok, LUBG HBpymEE.
SRIG, FIRBTA B —HET ARCH LM Ay, 2K RINAILAEE 5 PF 5§07 22 W, T4 GARCH
RREATIRAY, 7503 T Newey-West fHHb /T it

(2) SNCRRRESME R HER
T KB AV AIETAY 7. SR RIS Al VRN K S BRI, A SR R,

FXE' = B,+ B.RD. + B,FH. + B,OH, +rControls, + ¢, (2)

(2) R FXE! Jyfolbi ANE RS REE KT, k=1, FXE! Jyflli £ N R THim
(RSN K R TR KT Mk =2, FXE? Judlli £ N RIS AN S 25 KT RD,
WEHTRE AR, H R THE ﬁl AP AETRE S VAN XS B B K IsE e, FH, N
SRR, LRMUETHE B, A SR T AR ol AN RS ER K PSR OH, M
LB MR, H AR IHE ,33 AR 2 E T AT D ef Al AR PR 2 5 7K P R S e R
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Controls, A—RIEHIAERE, AV (MV) . gk (BM ) | JishtE (QR) « W5
FTFF CLLR ) « EERHIZSAFLEE (POI) MEFIES (PM ) o r—R5HA B S5
Lo NEBIN, &, NFEHLRZEDL.

(Z) ZEEER

LR E 8. MAINCRERTEKTE. AL FXE' M1 FXE® 53 3R N R miC R T HE A
RTINS B /Ko AV AES N RS S SRR XUR: e PR B A SR M XU 2 e i T
%, P, 432% Dominguez and Tesar (2006) [#f7E, LL (1) b D, xR,, MD,, xR, %
BB A E TR B B FXE FFXE? |

28%%, —RAIFEES (RD) o BA SR, BRI ] LU A3 AR g s o
BRIRIREST, HEAERRAIETRES EEMAFIER, 2017) o %TF ik, ASCUUEEA 2S5 EN
NI EE e VOB RE 1. RD fEHOK, ALAlERE ke, —R&asinf (FH ) . RIEIHE
SCHERH 2 AE I 7595 (Choi and Jiang, 2009) , ARSI 2 A T2 W AER 4 ER /ML AT AR
TR SO R IAS A A SR AR A & . A AIVAE 2016 42 1 222022 4 12 AR T
EHPNEEZ) . B E#EL) ANCIIRE RIS e 258 NIATA TR, W FH BEN 1,
BUPUEN 0. =RAEEX M (OH ) « BT, BEEE R AN AN RS 24
EXTM7E (Allayannis etal., 2001) o %, ARSCUREARIIA MMVERSME G S K AR TE E B R
GE PR

3AEHIEE, R (MV ) o ASCUASE TR EREWE A AR AR &,
MV (GO, AR, RN (BM ) o ASCERIKETER, BRIV Ta &R
S E R ARV E A KA AR i, BM BRSO, s K. == fizhtE COR ).
AL N ELRAE N LR s P AEEAS B, OR (MK, A ifish s DUZIMSATHAF CLLR ).
ALK e T P BB A AT ARER A &,  LLR AR, S ATAFE S . Fd
EFRABAEAFEE (POI ) o ARSCLLEANN & EAE il EBR g N AR &,  POI A
B, ANV EPRTIZS N . SR EFIRES) (PM ) o ASCUAAMEENVRRE S8 HAE
i EFIRE S, PM EECR, IERIGE 5.

TE NS t, Aot (2) R THe b ZIREEAfhTT, it RESET KR g7 Z K A+
(VIF) 3 ke A7 7510k A2 i 7] iU 22 L2 P e L

(M) BIERRESHIELIE

T E L PR GEA D e S A A 0 R A 3 5, ik BT A R SR Rl ek A
Ak, BRI, ARSCRAARN VRS PR A b T A R RSN XU 2 85 KPR AR ML SN ARG 65
ACERIAREL, H AR EPRB T A Bl BT AR ASCRL “8.117 L& BRI
ZJG I 2016 ST FCERAG S, WEFTIX BIBEE N 2016 4F 1 H 2 2022 4F 12 . ASCHHRE (folk J2 AR

ORI R AL R NS 2 AT RE S U EA M A% (Heetal, 2021) .
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FEGErE (20200 ) SAEENHUE AP L E TR AR AL BTN A . IR
IEROEEAN AT . 5 — AV AT, AR EN B T 2B ) 0L 25
SEHIAE

(1) 2R AN R R 2K BRI —: —R—AMRGER. TiiEiR. TR
JEUEER I F 2 el (CSMARD PR TTIse 5 T4 — R AR MSEhra 2%k
H E RS EART B T, SRR A

(2) S AR B IR RUEIN T« A Rtooh ph A B B i A b A R R M
WEIHTRE S B, JREhtE. skt BAIRE AR B A B IR CSMAR W 55 4iabr 70414
WEPE; MR S ATAT AR RN R AR ER S RE . CSMAR W45k A e s M EIFBRiTsgis A FEEE R
BN AR B S AAEER IR H CSMAR S EEAR BT TR . FHEUIE, A SHEMERAE X
AEN IR U RIS E T — RO T IT SRR 4ERURER . SCRAE R TR s “CRERIR A
(R RIAY ;o AR T4 50 BB RE BN H IR R 95 AN XU 5 7K
S RIS 3, BRembxtppal, B, MLARHAE . MR, JshtE. ekt BFIRE
Iv WASATHT . BRI AR AR RIS 2016 4F 1 H 2 2022 4 12 H 13514,

AT Fr e A AN A T iz S BRIBCEE G R B A AR SRR R Aol SRR H BEAN Bl
HHEEAE 30 [l FIBREETE R . AR 305 Fofol EiidlieAs, He,
BRI FEAR S 85 5K, FMEFRIEIA TR AR 55 5K, N LAusEss p)anll
FEASE N 165 %K. R 1FE2 4HIERT (1D XA () rp SRR 4R .

*1 (1) ABTEHMAMETIHER
A HE hWEE BRME BRKNE S AR
AR ZE (R, 0.001 0.054 —0.246 0.147 84
ANRTERFA RN R (Rer) —0.001 0.012 —0.037 0.024 84
FEA AL H RS A % (R 0.005 0.134 —0.748 2.010 23193
TR A SR (R 0.004 0.129 0467 1.689 6234
MR REAR M A RS ml s% (RY) 0.002 0.139 —0.548 2.010 4081
INTFEEIRTREA M H B RGES = (R]) 0.006 0.135 —0.748 1.581 12878
=2 Q) ABTEMAMIIHER
. BRI FREFRTEIA 1 IO
Al E bedEE | bAcEe I9E bedEE | POl BME bRiER
FHERINCRSRE (FXE') | 1226 1219 0563 | 1321 1311 0566 | 1433 1452 0.607
IR ANC RS RS (FXE®) | 1131 1173 0558 | 1.185 1216 0539 | 1.134  1.180  0.555

CHRRIR: AENVARS BT E ER S BEHARRS (httpsy/www.gsxt.gov.cn/corp-query-homepage.htmD)
YRR [FZ8 28R, https:/data.csmar.com.
TR EPREEAMT, https//www.bis.org.
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A AR L L ) ST XS B R AL S S DR 3

2 @D
fHHeS) (RD D 0.025 0.028 0.024 | 0007 0011 0011 | 0006 0014 0.023
SRt CFH ) 0.000 0318 0468 | 0000 0.127 0336 | 0000 0.158  0.366
ZES (OH ) 1.000 2471 4407 | 1000 1509 2395 | 1.000 1303  2.004
AR (MY ) 22725 23056 1370 | 22609 22878 1.104 | 22779 23.035 1236
bkt (BM ) 0659 0665 0.196 | 0606 0593 0176 | 0538 0533 0208
sttt CORD 1253 1761 1796 | 1.138 1696 2094 | 1324 2022 2277
W4ATH (LLR D 0059 0072 0066 | 0075 0.106 0140 | 0033 0063  0.079
ElbrTigs AFEEE (POI D 0.014  0.163 0244 | 0000 0078 0.172 | 0000 0076  0.188
BRgE) (PM ) 0238 0253  0.163 | 0205 0264 0.190 | 0302 0285  0.793

VE: ERUMAOREADN 85, FRETREERIOREARLN 55, MLLIGESR ALY 165,
M. ZIWESIOHh

(—) HERILFSERINC R R T FIE

1INERIe R FE B E DA, T3 R TET (1D MBS IR LA 10%E (S
KPR AN R 5 i S I O

H5E, EARMICERTHARN, ZEEMEIT . PRI TRGEI T b By B2 AN XU
BTN E 58 10.588%. 18.182%F1 23.636%; £ N MICHRIZAER, FR=AFAhBA T
ZANL XS ZRF2 1A 5 208 14.118%. 16.364%F11 18.788%. IXEH, Al B ESHAITEANR
MYCERANRE BT ) B ANC XS Reis RIAKFRRE . Hrp, BRI A BB AN XS R
Al o EEAE N RIS T AR VR T HERS, T FREER AN LIRuaE A 15 BAy 22 o
TR FR (1Al o FEE N R MV FHE N s T AR 2RI (B

HX, TR/ ANRMICEIHE, WG —HE RSN, I TRuEsTs o B B35 AN R 2
FeARY S Ee s, FEIRIEIA T I, ERMEEIMTRAC. FIRGERRY], MWINC R R ER AR
WV AR, BB A e A5G R AIEE, AN XS5 R 1 G

e, AP EEEALE N R R S A B A B AN XS R 22 (Al 5 B oy A
19.016%AH1 17.049%, H. 32.787%H 1AMV ANV 2/ — R 25 )7 1) b BAT B RN R e . b
REERRH, A0l AE b 32 A R TR HME S50 8 B R G Hh 3.278% ", KK
MV EE R A A R 5 T N R 3T HE B fE 1) B — P T 1)

=3 Lol =g ISP R BEINCXE R BRI HEE
o TERTHA IR AR it
b E G (%) V3 G (%) V3 i (%)
BRAAIY 85 9 10.588 12 14.118 19 22353
FEFRAEIA T 55 10 18.182 9 16.364 17 30.909

“19.016+17.049-32.787=3.278 (%) .
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=3 &
SN LHoEAy 165 39 23.636 31 18.788 64 38.788
a0 305 58 19.016 52 17.049 100 32.787

T AT GRS TE RN R BN KR R TR AEURIE .

2 M T Tt AR o 4 JETR T AP %4 BB ANE R TR v W sy
G TR

B, AR B R AR ) AN RS B R KPR I TR THE S A R 43 31 8—0.759 i
—1.970, HAIESHIN-2.464 F1-3.317, FREAN P VAEBAAR AN XS 2 85 KT A A FREFE,
HAM PR 2 T N TV RIAR, 2T ARV THE . Al AR A 1 N 5
B ACPAEHE R BHEAE N R TV HE S0 (I 53 74 4.459 F13.908, B EEREAAR AN
AR EEKCTAE N R TSR FHER KT AR MICERIZER, BAANFREHILE.

HK, fEANRMICETHMER, A, FEFRE. I TRNE = A ANC R 28 KA
O3RN 2324, 2.639 Fil-2.341, OB HIN 3.547. 3.283 AI-3.361; AENRMICRIZEN, Fi=
AN IR 58 K EME 7 BN—2.767.—0.419 F1-2.112, 7805 5 4-3.310.—2.560 F1-3.360.
IR R, BRSPS A A 2 8 T AR MR THE, 28 T ARMIC
RIAH:; ICRUEIAT AL 252 25T ARV AE, Mz AR T HE.

WfE, EANRMICETHMER, ZERAS . FEFRE. 0 TRNE = AP SN R 285 KP4t
THIIHMES 7N 3.553 4.126 F14.753; AE NERMILFRIAARS, iR =ADEATHISNC RS B g 7K F4ant
{EMIMEST N 3.449, 3.800 Fl4.164. HIRLEHRERM: TR NRMICERFHEL ZIZAE, I TRuEIATS
(RN IR 2 8 KPR HE I EIBOR, PMEFRIEA TR, BERMAHATR/DN: FR, ST
N R FHER AN AR 5 58 K P i TE N R IR AR AN RS B i K. FaRe Filk
— A T AN AR 2 85 B A P A AR = 00 R K, [RIR RO S 520
T NRMICEFHERFR TR, B RFREEE.

4 RA PRI RISNT R EEAT a1, 7 ax, MRS
TEAE) H/IME R =N B APEIIIE N+ N-
L | THA —3.534 3.547 5.643 2324 3553 7 2
BRI By
A8 -5.552 -3.310 4.095 -2.767 3.449 1 11
. THE ~7.434 3283 7.703 2,639 4.126 9 1
LLLER DT EZ ] ,
2 AH -5.052 —2.560 4931 -0.419 3.800 4 5
N THA —11.087 -3.361 8.838 -2.341 4753 10 29
DTSR _
WA -8.150 -3.360 7.379 -2.112 4.164 9 22
2t THE -11.087 —2.464 8.838 -0.759 4.459 26 32
3
B 2 AH —8.150 3317 7.379 -1.970 3.908 14 38

FE: N+ “N=7 RSN A 2 R i B NI 2 B ) Al i
S ntybe PR Sl | | s WA o - N N ey T . iy o MQ A 142 VN8 25 B
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NERTERARBE T 1A B A AL AR RSN XS 275 (ARt 23 T
=IRTANC RSB FRAR I R IRFIE . =2 A0 B N R AR AR BAT AR AN R 5
#or AENRMCRTHARN BAARSNCXE 2R, HAOL R N R MR THER BA AR 5
TS 25 £ EATIE TN TAuEy.
(2 pERW A EESNC X5 T RISARE 2R

FSHRMET @ KERZER, Hd, (D 7l G FIH (5 FIRKRARE NN RTICETHE
I HISNE AR R (FXE') |, SRLREETEEMAAIREA, AR REARIN To@A
FIREARENFEE R (2D, (O FIRI OB B N R T EIZ AL AANC X R 2K F (FXE®),
TP ARHE TR RIS . R RIEPA T REAR I T HEIA TR AS A [ 3 25

x5 ARTCENEREE & MNCN G R ERINERAE)IER
SN RS 2 7K
e RPN FPREFRIEAA TS I THUEA

e FHERT W7 B FHERT W7 fEiHs THERT W7 fE RS

o8 @) 3 @) (5 6)

@FHe) (RD D —6.226 —2.402 0.717 2813 —5.413™ —0.857
(3453) (3.976) (7.697) (8.522) (1.764) (1.654)
SfoetrR (FH O —0.354" —0.012 —0.011 0.574" —0.368" —0.340""
0.124) 0.150) 0.172) 0.193) 0.13D (0.128)

ZeENth (OH ) 0.010 -0.023™ -0.072"* -0.013 —0.036" 0.051"
(0.010) 001D (0.028) (0.036) 0.019) (0.028)

A MV ) 0.037 -0.097" -0.147" -0.006 0.060 —0.007
0.057) 0.056) (0.068) (0.087) 0.042) (0.036)

kKA (BM ) —0.405 0.013 1.015* —0.507 0272 —0.133
(0.375) (0433) (0407 (0.530) 0.272) (0.235)

st CORD 0.073 -0.030 -0.036 -0.059 0.025 -0.001
(0.067) (0.033) 0.048) 0.061) (0.026) (0.022)

WFSATA C(LLR D 0.481 —0.497 0.666 1.828™ -1.159" -0.138
(101D (0.909) 0.754) (0.864) 0.674) (0.645)

MEYININ NI A QL O) ) —0.187 -0.031 1.320" —0.395 0.746" 0.005
0.218) (0239 (0.548) 0.392) 0297 0.372)

BREES) (PM ) —0.105 0.419 0.342 0.767 0.072* -0.005
(0.566) (0.587) (0.496) (0.454) (0.030) (0.035)

Gl 0.778 3.504™ 3.962™ 1.359 0.341 1.420
(1.273) (1.258) (1.643) (2.049) (1.064) (0.913)

RESET #5361 p 18 0.127 0.438 0.303 0.123 0.914 0.773

FEAE 85 85 55 55 165 165

e @, o IR t REIGTE 1% 5% 10%I07KF B3, @FF S NINEUE R T 2R ibrit it
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x5, SIERE MRS ITHEL (D FIRT (5) FIrbEE A, BIEZRAAEA AN TiE
WA EE SR AR 7T, RS A SR IR N R TV E THE R AN XS 285 KT 145 R,
BBTRE 5 AL REAE A RICHR = i SRR 2RI BN IR MR AR R, AT 2 s gk
(Miller and Reuer, 1998) . GUHTRE/IMREULIHELE (2) ~ (4D FIFI (6) FIgARZE, HIZER
PPN TRDEIA T 1 VR eI 5 m AT RE 7 38 PR R V2 A A R S XU 2 7K
-, FRREFRGEIN T AL AR R B s G R ) B3 PR IR V28 HE R BN (RS MRS 2 7K
o XSS R PTRERI R AIE T EER I CROEIA T AR Rk HBHTRe v
ST it S LA N R TSR B L P AR s, R A T A AR B QB RS e o
BRI SR LA ERN R MV S FHE R AR = A= [R5 o

SR REUSTHEER 5 (D F. (5 FIM (6) FIEZE NN, BIERMEITHIR
REAER F a7 AR T HAEESR T2, A RN R EFHE R B AN AR 5 8K i
IR 1 AV RS R SR AT A TR SR 772, A RN R HE R A I 1) AN R
0 KO ARG R R, ANCATAE T HRRINC RS E B A R0, BA RENESRER (Das
and Kumar, 2023) . &R REUSTHETER 5 (2) IR (3) FhAEE, mEXRS 1) 7
HIRERIE, ZERERM, ERMEGITI M REERI SRl THE SRy 208 AR
B V2RI AR PRI AR 2 /K s PR FRGE IR B A AR REF A AT A= T R A At i
T3 A RN R T Z T HE R AN AR 2 i K, fiEg N T HAE N R M Z B AN
SRR SHZEE R AT RS s PIEFRTEIA T IR AR RE SRR R 2, A /ER
HNCATA T RBATBENLAT N, FECLINCIR 255 K AMUTGVERAR, [finlBeX N (Chernenko
and Faulkender, 2011) .

ZEFTMREUSTHEAERLR S () Fl. (3 BRI (5 FIFHRE N7, RIERMAIR)
WIEEZITOHEE, G AN R MC A ANC XS 282 KT, FEFREIR T AN TR
AT RS S E 2 oA, A IR R MV THE R AN RS 87K 185 5%
B, PEESE R VAR RS H 28 W48 RTE AR AR PR B AN =25 TR, AR AN
RS, AT EAT AR S 6 PR (Choi and Jiang, 2009) o ZE X REUGHEAR S (1) 4
) FIFARRSE, RS (6) FIPRZENIE, RIERMEART MM RRELEEZ oha s
2 R AR N RV FHA R AN X 2 85 K, FEFRIEA T IR aedE i B E 2 ofh s s
R AR N R TV Z AR I (AN RS 285 KT, TN CRUEE s i A I 5 [ 2 o 28
FHIN T HAENRBIERIZ AN FANC RS B KT 2SS SR T e P R — AR
AEFEE 2 o A E R = 53R, FEURE B RSB RO &, LSRR E
TRAARN AR = BRI IRFIRE ), TCIREI B R AR AR S A R Hh
B DS E TR AR N AR .

MIEHIASERE, AR RETHEER S () 5 (3) FIFpSEE N, EIERMAIR
TFIFPREFREIA T AN R E L, REE 7 A AR N R TR B S HE R RISMNER,

&
&
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B TR KT o 12485 TR W, WU ) Al 2 DRSS 57 R0 SR AR IR B e 5 A M XU, (Allayannis
and Ofek, 2001) o AMVEEMERREMHERER 5 (3) FIPEZENIE, M ARTICEIERN, &
AR IR A A TR AN RS B KT 2SRRI, PR R0 A R R
YA I R S AR HEAT AN XS B (He and N, 1998) o W SSATAFI R B THEAL 5 (4
PR ONIE, 2B VA 25 AT AT Aot 78 £ b R T 5 P PR A 55 24 i e SR s A A 7
ANCIRSEEEE, NI EA S S /N RS F 85 /K (Aggarwal and Harper, 2010) o WMEATAFHIREL
fETHETER S (5 FIH RN, KM SAT RN TRGE A kbl 258 F 8t —P
NS5 RSB RTRENE, B R T AN K . (He etal., 2021) o FEPRTTIZEARERE (0 R 500G
THEAER S (3) FIFI (5) BRI RENIE, RIYARMICERFHER, FETRFEI RN TRUEIA T
A EBR T AR, AN B EEKCTlRiE. XE5RER, B2 Mg MR Tl
[RIANC IR 275 7KF (Jorion, 1990) « FAIRE/IMREUNTHELER 5 (4) FIFN (5) FIFFHIREAIE,
IRy ST = B IEE 2N R0 | A L7 B - A O N SN R e v - P 0 Al s e 3 S L (LR 12
T, BEHRGRET NRMICEIHE, ZEERRY, BG5S 22 A
WA FHANC XS T AEHEATX 3 (Ng and Souare, 2014) .

# 51, RESET f4e ) p EII VAR AAMFAEBR R =M, UK 5 MR FRZ 25
IR R RRRIS . HAh, ARSCEIE KA IR T AR EET T 2 E s 3R 6 ISR
BN R T KR FAE=SEARTENT 3, BB 5 1RSSR 2 3 2 AL IR o

%6 Rl PRI TR BT E S EHL MM VIF &
¢} @ 3
Bl ‘
N ] PRSI I OB

BFERES] (RD O 241 1.49 1.30
SRt (FH D 125 1.49 1.17
gExtt (OH ) 1.29 1.89 1.51
A MV ) 1.97 123 132
skt (BM ) 1.69 118 1.25
kst CORD 1.73 233 1.20
W SATA C(LLR D 1.24 2.35 1.19
NN AG L0 ) 1.24 1.81 1.62
BHRgES) (PM) 2.73 1.99 1.29
[} 1.40 1.61 1.25

T, iRfEESh

A1 2016 SEROEEERES “8+117 VLA HLAGE, BISCER 3 238 5 M4 R ] fe 32 BIRIIBOR
RS o ORISR ST AR AR EE, ASSCRFEAIIE AR oy 2017—2022 4, FH i
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MV FAVEERI SN RS ZFERFE LA S ANV EIHTRE ST RO pRIZE B P KRN . 32 7 MIEE 8
RIS SR ST AT b E A B R AN KU B BRI — L

=7 Rl FRSh EGBEINCRE KRB AL THAEARHAE
e TR FHE TR A it
FEAEL - - -
V% S (%) V3 HEE (%) %4 S (%)
BRAAIY 85 7 8.235 12 14.118 18 21.176
FEFREIA T 55 10 18.182 9 16.364 16 29.091
DR TEIATY 165 37 22424 29 17.576 59 35756
syl 305 54 17.705 50 16393 93 30492

T BT G R RN SR A RE A N R R RO
%8 RUFNAERIFBASST RIS REKE a1, 7 aa, HEHSRIEGETOHT: THEEAIRE

bR, 7 /ME R E YIE PEAESHME N+ N-
. THE -3.967 3.014 6.195 1.714 3419 5 2
FRMLAIAT B
IZ1E —5.764 -1.825 1.884 —2.462 3.039 2 10
. THA -3.794 2918 7.703 3.026 3.785 9 1
PSRRI T _
TZAH —-5.052 2706 5.134 —0.564 3.445 2 7
N THE -11.087 -3.874 8.838 —2.642 4975 11 26
IR LEIAT B
IZ1E —5.549 -3.047 5424 -1.771 3.611 8 21
St TFHE —11.087 -2226 8.838 -1.027 4553 25 29
T
8 TZAH —5.549 —2.840 5.424 -1.881 3432 12 38

PN NS AMBIREANCR IR N ER D S R

9 TR, ALOUFAES . AT R E TR 20 o A= o R I SN A 5
ST ST ST — L W], AR, B30T A =N K
S B LR 2 A e FLT Rt

*9 ARMCERENEPEEE R TINCRERESNERAEYIER: THEAHE
SR R R KT
- TRPAIT PSR T I UEE Ty
THERS W AE THERS W AE THERS W7 B
€D @ 3 @y (5 6)
fHHe)) (RD O —6.244 1.992 —2.400 —0.964 —4.298" —0.540
(3.595) (4.299) (6.992) (9.353) (1.902) (1.462)
SR CFH D -0.262™ —0.044 0.130 0.446™ -0.373"™ -0.326™"
0.117 (0.165) 023D 0.218) 0.124) 0.114)
ZEN (OH ) 0.001 —0.027" -0.058" -0.007 -0.037" 0.042"
(0.008) 0.01D 0.03D (0.036) (0.022) (0.024)
P st G2l G2l el il il
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=9 &
A 0.935 2,677 5.182™ 1.290 0.320 0.977
(1.235) (1.241D) (1.347) (2.082) (1.014) 0914
FEACR 85 85 55 55 165 165

VE: s, SRR CRIRTE 1%. SO 0% F 5, O BN R R,
7~ R EEBEREBTR

ASCX AP BE B R M PRI RN CAE =, A 2016 —2022
e RO A IR R IR, A 7 B VR S AN RS Z R RFAIE 2
HimipR .

K EAOL P EER AT RSN KGR EAFIE, AT AT N A #—, AP IEERA
TEN R MEERTHEAZAR (AN RS 2 SIS FREAIE . ZER AT A BN i
3l o LEAE N BRI AE I v AN RV HERS s AR IR A RTIN CmdaA 17 HAT B2 4h
TR R (Al o5 LEAE N TE AT HME R i P ARTERIZAAR . 55—, Al g Ak
FEE, AMCXURG R EE A GES, RN TRuEIA 1 B BN 8 1l o5 s,
IR TR, ERPEIN TR, =, AR N RIS ZIE RSN KR 5
Far AENRMICERTHE R W EIARIRSNCA S 5,  HEZARIEIN s .

TEIE N SRS WV 55 SRS RIS T SR = NEFE /0T BUBTRE ST SRR RN B0 ot [ AR
POVEEINE S ER R RN, AT FUA IR A H—, MARMICETHER, ZERAEEIA D
FRIBIBTBE S RGO b i 2 PR AN R B R PIEL TR A T Al A B0 i PR A U
Feife: I LIEA T AIBIHRE ). SR E X B TIN5, AR
MHERIZAAR,  ZER IR a0 b B2 PR AN 28 s FIE TR T AL ) et
I ANC RS 255 I RTEIA 1 A RO R 2R 8 X v 0 1) S 2 PRI AN X
P fkde. LIREERRY], ARAPVEERIA T QURTRE T ROt AN Z & X i AN XU 2%
PRI EAT

A FOR AT LA R BER AR 55—, ANC RO EBE N IrEd ABOC AT ReSs Mt
KA AL KR 77, BB ARMP AT RS AR AN AT A 20000 L pf X, [ S B
B IPRAO B B AR, B R TIE XA P BE— ik, AR BRI X R AL
B, BERINCIBSAEAOL PR — IR IRER, DSBS A R . 55—, 83
N MEFRTHESARM P VB EE AR, Rl @A™ S CAIROEA S R i o W &
K it B AL S AR AN, HERIUL BB . B0, BURT LSR5 34 iin T
TEARSA A iS5, ST )1, AT e AL SN RS A RE /T 5=,
W1 T BETRE ST AR ANV B BEA N K5 T A AR, B S REE— 0 5] AR AV AR A f
N SIIARMVARRITEE T AL Akl AT AR — R QT iR i i, AR R
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The Characteristics and Influencing Factors of Foreign Exchange Risk
Exposure in China’s Agricultural Industry Chain

ZHOU Chao WANG Jiaxing MI Yunsheng

Abstract: This study collects data on Chinese agricultural listed firms from 2016 to 2022 and fluctuations in the RMB exchange rate.
Based on the asymmetric measurement model of RMB exchange rate fluctuations, this study investigates the characteristics and
influencing factors of foreign exchange risk exposure in China’s agricultural industry chain. This study finds that the foreign exchange
risk exposure in each stage of the agricultural industry chain exhibits asymmetric characteristics under the background of the RMB
exchange rate’s bidirectional fluctuations. As the production relationship progresses, the foreign exchange risk exposure increases.
The agricultural industry chain presents favorable foreign exchange risk exposure when RMB exchange rate depreciates and adverse
foreign exchange risk exposure when RMB exchange rate appreciates, while the adverse foreign exchange risk exposure of the
agricultural industry chain mainly manifested in the processing and distribution stage. This study further analyzes the influence of
innovation ability, financial hedging and operational hedging on the exposure of China’s agricultural industry chain to foreign
exchange risks from three dimensions: product strategy, financial strategy, and operational strategy. This study finds that when the
RMB exchange rate appreciates the innovation capability and financial hedging of agricultural firms in the production factor supply
stage significantly reduce their foreign exchange risk exposure. The operation hedging of agricultural firms in the cultivation and
breeding stage significantly reduces their foreign exchange risk exposure. The innovation capability, financial hedging, and
operational hedging of agricultural firms in the processing and distribution stage significantly reduce their foreign exchange risk
exposure. When the RMB exchange rate depreciates, the operational hedging of agricultural firms in the production factor supply
stage significantly reduces their foreign exchange risk exposure. The financial hedging of agricultural firms in the cultivation and
breeding stage significantly increases their foreign exchange risk exposure. The financial hedging of agricultural firms in the
processing and distribution stage significantly reduces their foreign exchange risk exposure, but the operational hedging adopted by
these firms significantly increases their foreign exchange risk exposure. The results of this study indicate that in the context of the
RMB exchange rate’s bidirectional fluctuations, understanding and preventing foreign exchange risks in China’s agricultural industry
chain requires consideration of both the bidirectional characteristics of the RMB exchange rate and the heterogeneity of each stage in
the agricultural industry chain.

Keywords: Agricultural Industry Chain; Foreign Exchange Exposure; Agricultural Risk Management; RMB Exchange Rate
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ABSTRACT

Green innovation plays a critical role in facilitating firms to achieve sustainable development. This study aims to
investigate how global diversification affects green innovation. Existing literature suggests that global diversi-
fication can have both positive and negative effects on firms’ engagement in green innovation. While it can
increase firms’ pressure and ability to participate in green innovation activities, thereby promoting their green
innovation efforts, it can, however, be utilized to evade environmental responsibility, thereby hindering their
green innovation efforts. In an empirical analysis focusing on a sample of Chinese multinational corporations
(MNCs) from 2008 to 2020, MNCs’ global diversification is found to affect their green innovation significantly
and positively. Moreover, the positive effect of global diversification on green innovation is enhanced by factors,
such as the host country’s institutional quality, state ownership, and the CEO’s academic experience. The
findings suggest that global diversification can facilitate Chinese MNCs’ engagement in green innovation ac-
tivities rather than being utilized to evade environmental responsibility. Furthermore, the results reveal that the
positive effect of global diversification on green innovation depends on the external and internal environments in
which MNCs operate. Overall, this study provides new insight into the determinants of corporate green inno-
vation in emerging market MNCs.

1. Introduction

Over the past few decades, global economies have made remarkable
achievements. However, on the flipside, these achievements have also
led to serious environmental problems, such as air pollution, water
pollution, and land desertification (Miao et al., 2019). These environ-
mental problems impact people’s quality of life and pose a significant
threat to their future. As global citizens become more conscious of these
environmental challenges, their focus on environmental protection has
intensified (Liu and Lin, 2019; MacBean, 2007). This growing awareness
has compelled governments worldwide to prioritize sustainable and
clean green development. An important milestone in this regard was the
Paris Agreement, which was adopted on December 12, 2015, during the
Paris Climate Change Conference. Nearly 200 parties came together to
make a binding arrangement and made ambitious efforts to combat
climate change. Many countries, accounting for more than 70% of global
GDP and greenhouse gas emissions, have set targets for attaining
net-zero emissions by 2050. In this situation, firms, as the primary

contributors to numerous environmental problems, receive great pres-
sure from a wide range of stakeholders, including government bodies,
clients, mainstream media, and environmental non-governmental or-
ganizations (Bansal and Clelland, 2004). Many firms are actively seeking
ways to reduce their environmental effects and embrace sustainability.

Green innovation (GI) is widely recognized as a crucial approach for
firms to effectively address the concerns surrounding environmental
problems (Kraus et al., 2020; Rehman et al., 2021). GI refers to the
innovation in the process of developing and implementing new tech-
nologies, products, services, organizational structures, or management
practices that aim to promote sustainable development (Rennings,
2000). By focusing on GI, we can effectively address environmental
concerns and work toward a more sustainable future (Song and Yu,
2018). Given the importance of the GI, its underlying factors warrant
further investigation.

The literature extensively discusses the antecedent factors that in-
fluence GI. Prior studies found that GI is determined by various factors,
including government policy (Xia et al., 2022), consumer demand
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(Horbach et al., 2012), public pressure (Chen et al., 2018), and top
managers’ attributes (Hao et al., 2019; Javed et al., 2023). Although
scholars have made significant contributions to understanding the fac-
tors that drive corporate GI, the decisions of multinational corporations
(MNCs) regarding GI have received little attention. With the globaliza-
tion of economic activities, MNCs, as prominent participants in inter-
national relations, have an increasingly significant impact on the global
environment (Christmann, 2004; Dymsza, 1984). Therefore, the factors
contributing to GI in MNCs are worth investigating.

In this study, we seek to explore the factors contributing to GI in
MNCs by investigating the effect of global diversification on GI in
emerging market MNCs. Global diversification refers to the “number of
different markets in which a firm operates and the importance of these
markets to the firm,” where markets are essentially “different
geographic locations that cross national borders” (Hitt et al., 1997, 767).
Given the important role that new green technologies play in GI by
helping firms eliminate or reduce the pollution and ecological destruc-
tion (Aghion et al., 2016; Qi et al., 2010), this study specifically focuses
on GI related to these technologies. According to literature, the rela-
tionship between global diversification and GI is often intricate and
multifaceted. On one hand, global diversification might hinder GI by
providing MNCs more opportunities to evade environmental re-
sponsibility by transferring operations to host countries with weaker
environmental responsibility requirements (Walter and Ugelow, 1979).
Global diversification, on the other hand, may promote GI by increasing
external pressure from various stakeholders across countries and
improving a firm’s innovation ability in a variety of ways, such as
achieving economies of scale (Kang, 2013) and absorbing new interna-
tional knowledge (Perruchas et al., 2020). Given the complexities
identified within the literature, more research is needed to understand if
global diversification promotes or hinders GI.

To examine the association between global diversification and GI, we
compiled a sample of Chinese MNCs listed on the A-share markets in
Shanghai and Shenzhen from 2008 to 2020. We employed empirical
analysis to investigate this relationship and found that global diversifi-
cation had a significant and positive impact on GI. Furthermore, we
found that host countries’ institutional quality, state ownership, and
CEO academic experience reinforce the positive effects of global diver-
sification on GI. We verified the robustness of our findings through
several sensitivity analyses, including the use of alternative dependent
and independent variables, two-stage least squares (2SLS) regressions
and the Heckman two-stage method.

This study contributes to existing literature in several ways. First, our
findings contribute to the innovation literature. Scholars have provided
several important insights into the impact of global diversification on
innovation (Hitt et al., 1994; Juergensen et al., 2022; Wu et al., 2016).
However, these studies often focus on the impact of global diversifica-
tion on general innovation rather than on a specific type of innovation
such as GI. This study focusing on the influence of global diversification
on GI, one specific type of innovation, can provide new insights into the
relationship between global diversification and innovation.

Second, our findings contribute to the corporate sustainability
literature. Although the role of global diversification strategies in
corporate sustainability has attracted the attention of many scholars
(Strike et al., 2006; Wu et al., 2022; Zhou, 2022), limited research has
been conducted on their role in GI, which is central to achieving
corporate sustainability. Therefore, this study, which investigates the
effect of global diversification on GI, deepens our understanding of how
global diversification contributes to corporate sustainability.

Third, our findings contribute to literature on global diversification
strategies in emerging markets. Global diversification has been sug-
gested as an important strategy in modern corporations in emerging
markets (Zhou, 2022), and scholars have undertaken insightful research
on the consequences of global diversification on various aspects for firms
(Gande et al., 2009; Gao and Chou, 2015; Moeller and Schlingemann,
2005; Zhou, 2023a,b). However, the knowledge regarding the
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consequences of global diversification on GI is limited. Our study en-
riches this knowledge on emerging market firms.

The remainder of this study is organized as follows: Section 2 reviews
the relevant literature on the relationship between an MNC’s global
diversification and its GI and proposes some hypotheses. Section 3
provides the details of our research methodology, including how we
created the dataset and defined the variables. Section 4 presents the
results obtained using the empirical models. Finally, Section 5 discusses
the research findings, implications, and limitations.

2. Theoretical analysis and hypothesis
2.1. Global diversification and GI

We propose that global diversification enhances GI in two ways.
First, increasing external pressure from various stakeholders across
countries stimulates MNCs to focus on GI. Firms that conduct business
globally often face several new stakeholders, including the host gov-
ernment, non-governmental organizations, international clients and
communities, worldwide rivals, and global media (Kang, 2013; Kho-
jastehpour and Shams, 2020; Park et al., 2014). These stakeholders
generally have diverse needs owing to differences in institutional envi-
ronments, cultural origins, and economic development across countries.
In this context, MNCs must meet the legitimacy requirements of diverse
stakeholders (Brammer et al., 2006). Based on the legitimacy require-
ment, MNCs must comply with the political, environmental, social, and
other relevant legal systems in their home and host countries (Papa-
nastassiou et al., 2020; Zaheer, 1995). Environmental responsibility is
an important aspect of a firm’s legitimacy.

The literature indicates that a better realization of environmental
responsibility through GI has emerged as a significant means for foreign
entities to enhance their credibility and legitimacy in the host country
(Galbreath, 2019; Shu et al., 2016; Stefan and Paul, 2008). To reduce the
threat of legitimacy and further develop business activities in the host
country market, MNCs must pay attention to their environmental re-
sponsibilities in the internationalization process and adopt interna-
tionally accepted green technologies to meet diverse industry and
market regulations (Lau et al., 2014). In other words, pressure from
various stakeholders across countries is likely to stimulate firms to invest
more in GI-related activities.

Second, global diversification enhances firms’ ability to engage in GI
activities. It is well-acknowledged that GI is often characterized by risks,
long-term effects, and high investment. Notably, MNCs operating glob-
ally can share the GI costs and achieve significant economies of scale
(Kang, 2013). Consequently, this can reduce the risks associated with
technological innovation and create favorable conditions for MNCs’ GI
efforts (Perruchas et al., 2020). Moreover, global diversification enables
MNCs to access new knowledge and expertise regarding technological
innovation, including GI (Perruchas et al., 2020). This can enhance
innovation capacity and keep MNCs updated with the latest de-
velopments and trends in the field, thereby driving their GI efforts
further. Therefore, global diversification can provide MNCs with a range
of GI benefits, including reduced risk, cost savings, and greater access to
knowledge and expertise.

The pollution haven hypothesis suggests that firms may diversify
their operational activities across host countries with relatively low
environmental responsibility requirements, thereby evading environ-
mental responsibilities and weakening their incentives to participate in
GI (Behera and Sethi, 2022; Strike et al., 2006). However, emerging
market firms tend to have limited space to exert their environmental
arbitrage by diversifying their operational activities across countries
because environmental regulations in emerging market economies such
as China are relatively loose compared to those in host countries (Gugler
and Shi, 2009; Zhang, 2011). In other words, firms from emerging
market economies such as China are likely to have a relatively weak
motivation to diversify their businesses to evade home country
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environmental regulations.
Thus, we propose the following hypothesis:

Hypothesis 1.
GIL

Global diversification is positively related to a firm’s

2.2. The moderating effect of institutional quality

The institutional environment is a key factor in determining firms’
socially responsible behavior (Campbell, 2007). The institutional
perspective suggests that a firm is inevitably bound by external con-
straints that arise from the institutional environment embedded in so-
ciety (Khan et al., 2021). Institutional pressure forces firms to take steps
to acquire legitimacy in society (Zhou, 2022). Fulfilling environmental
responsibility is crucial to deal with institutional pressures (Babiak and
Trendafilova, 2011). Accordingly, a firm is likely to participate in GI
activities to improve its environmental performance and meet the
environmental requirements of its host country’s stakeholders. There-
fore, the institutional environment can significantly affect a firm’s
engagement in GI activities.

Environmental protection has been emphasized in many countries.
During international expansion, firms are constrained by the legal
environmental protection system of the host country (Tashman et al.,
2019). However, the strength of legal systems differs across countries
(Harring, 2013). In countries with high institutional quality, enforce-
ment of environmental protection laws is typically effective and strin-
gent (Wei et al., 2017). MNCs conducting business in these countries
tend to face high institutional pressure regarding their environmental
responsibilities (Attig et al., 2016). To meet the environmental re-
quirements of the host country’s legal system, firms conducting business
in a host country with better institutional quality are more inclined to
participate in ecofriendly innovation initiatives. Thus, we propose the
following hypothesis:

Hypothesis 2. The host country’s institutional quality enhances the
positive effect of a firm’s global diversification on its GI.

2.3. The moderating effect of state ownership

State-owned firms are acknowledged as important components of
socialist countries such as China (Su and He, 2012; Zhou, 2023b). These
countries are considered to have a socialist country image when oper-
ating in international markets. These firms’ behaviors are often guided
and controlled by their home governments (Lau et al., 2014). In
particular, state-owned firms are constrained by many social re-
sponsibility policies, such as the mandatory environmental re-
quirements of their home governments (Chen et al., 2023; Zhang et al.,
2022). Accordingly, state-owned firms are expected to face high
corporate social responsibility pressures from their home government,
such as environmental requirements. These firms tend to engage in more
GI during international expansion to satisfy the requirements of their
home governments and maintain a positive image of their home
countries.

Furthermore, state ownership reflects connections with the govern-
ment, and state-owned firms can acquire favorable treatment from the
home government (Zhou et al., 2017). As governments of emerging
countries, such as China, dominate a large proportion of scarce re-
sources, including financial capital (Yang et al., 2019), state-owned
firms generally have a greater advantage in accessing these resources
than privately owned firms. Prior research has emphasized the critical
role of resources in supporting GI (Bai et al., 2019) because GI activities
often require substantial resources such as financial capital (Yang et al.,
2019). Thus, state-owned firms that can acquire large amounts of re-
sources from their home countries have a greater ability to participate in
GI activities than privately owned firms.

Consequently, state-owned firms tend to engage in more GI activities
in the process of diversifying their businesses globally than privately
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owned firms. Thus, we propose the following hypothesis:

Hypothesis 3. State ownership enhances the positive effect of global
diversification on GI.

2.4. The moderating effect of CEO academic experience

The literature suggests that the CEO, as the most influential decision-
maker in a firm, significantly influences a firm’s decisions and future
development (Zhou, 2023a). Moreover, CEO has a particularly signifi-
cant influence on firms’ decision-making processes in emerging coun-
tries owing to the ineffectiveness of their formal institutions (Wei and
Ling, 2015). It has been suggested that individuals’ experiences have a
significant impact on their cognition and behavior (Hamori and
Koyuncu, 2015). We suggest that a CEO’s academic experience enhances
the positive effect of global diversification on GI in two ways.

First, the ethical cognition of a CEO with academic experience can
lead the firm to behave more ethically and can, subsequently, make the
firm actively respond to the host country’s environmental concerns
through GI. Academic work, such as scientific research, is a creative
activity with moral characteristics (Tierney, 1997). Individuals with
academic experience can form high moral values (Ma et al., 2019). They
will be able to recognize that fulfilling environmental responsibility is an
essential obligation for citizens (He et al., 2021). Academic experience
strengthens CEOs’ moral cognition and increases their ethical standards
for environmental protection when making decisions. A CEO with aca-
demic experience thereby drives a firm to actively promote GI to
respond better to the environmental requirements of host country
stakeholders when diversifying their businesses worldwide.

Second, the professional competence of a CEO with academic expe-
rience helps promote GI in response to a host country’s environmental
concerns. Individuals with long-term academic training often exhibit
good logical thinking, rigorous working attitudes, and excellent
information-processing abilities (Jiang and Murphy, 2007). Moreover,
CEOs with academic experience can take advantage of their professional
competence to help the firm clearly comprehend the role of GI in the
value of the firm in the long term and actively promote the firm’s GI.
Academic experience can also shape individuals’ creative thinking pat-
terns and boost their ability to grasp new ideas (Shen et al., 2020), which
in turn helps firms access and promote external knowledge absorption
and facilitates their ability to better undertake GI activities. Addition-
ally, CEOs with academic experience often have a spirit of exploration
and tend to be less sensitive to high-risk and uncertain innovation ac-
tivities such as GI (Zhao et al., 2022). Therefore, CEOs with academic
experience can promote GI better during international expansion.

Based on the foregoing discussion, we suggest the following
hypothesis:

Hypothesis 4. The positive effect of global diversification on GI is
more pronounced in firms led by CEOs with academic experience than
those otherwise (Fig. 1).

Institutional quality | ‘ State ownership ‘

H2

I 7y > Gl
H1

Global diversification

H4

CEO academic experience |

Fig. 1. Conceptual framework.
Source: Authors’ elaboration from the theoretical analysis
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3. Methodology
3.1. Data

This study focuses on Chinese MNCs. China, the world’s second-
largest economy and the largest emerging country, has increased its
influence on global outbound foreign direct investment significantly in
recent decades. According to the Chinese Ministry of Commerce, China’s
foreign direct investment (FDI) flow reached $153.71 billion in 2020, a
12.3% rise. This accounted for 20.2% of the worldwide share, firmly
establishing China as the world’s leading investor. Furthermore, about
28000 Chinese domestic investors formed 45000 foreign enterprises in
189 nations or regions throughout the world, implying that Chinese
investments could be found in more than 80% of the world. Therefore,
Chinese MNCs are becoming increasingly influential in the international
market. We focus on Chinese MNCs for providing valuable insights to
academia and the business community to understand the impact of
global diversification on GI.

To test these hypotheses, we construct a panel dataset consisting of
A-share listed Chinese manufacturing MNCs from 2008 to 2020. The
panel data set draws on four distinct data sources. The first data source is
the China Stock Market and Accounting Research (CSMAR), one of the
most widely used Chinese databases in the literature (Su and He, 2012;
Zhou, 2022). This database provides detailed information on foreign
subsidiaries and other original firm-level data. The second data source is
the State Intellectual Property Office (SIPO) of the People’s Republic of
China (PRC), which contains patent information on firms. We gather
each firm’s green patent applications and grant information from the
database. The third data source is the World Bank’s Worldwide Gover-
nance Indicators (WGI) database. We extracted the institutional quality
metrics for each country from the database. The fourth data source was
the Statistical Yearbook of each Chinese province. Subsequently, we
calculated the GDP of each province in which the firms in this database
were located.

The datasets from different data sources were then matched. To
ensure the accuracy of our data analysis, we made several exclusions and
adjustments to the data processing. First, we eliminated foreign sub-
sidiaries located in tax havens such as the Cayman Islands, Virgin
Islands, and Bermuda. Furthermore, firms designated as “ST” (the
abbreviation for “Special Treatment™) by the Shanghai or Shenzhen
Stock Exchange throughout the sample period are excluded since these
firms often face unique financial situations that may diverge from con-
ventional accounting norms. By excluding these firms from our study,
we enhanced the accuracy and reliability of our results. We also address
the issue of potential outliers that could distort our empirical results by
winsorizing all continuous variable observations outside the 1st and
99th percentiles. Consequently, we obtained an unbalanced panel
dataset consisting of 9211 observations from 2008 to 2020.

3.2. Variables

3.2.1. Dependent variables

Green innovation (GI). Literature suggests that a firm’s GI can be
captured from two perspectives: input and output (Brunnermeier and
Cohen, 2003; Chen and Golley, 2014; Lee and Min, 2015). However,
considering data availability constraints, capturing information on GI
inputs is challenging because most Chinese firms do not differentiate
between green- and non-green-related inputs. By contrast, information
on GI output (i.e., green patents) can be obtained from existing data-
bases. Thereafter, we follow the approach of prior research (Amore and
Bennedsen, 2016) and capture GI from a GI output perspective. Specif-
ically, we measured GI using the logarithm of the number of green
patent applications plus one.

3.2.2. Independent variable
Global diversification (GD). A firm’s global diversification can be

gh
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measured as the extent to which its operational activities are dispersed
worldwide (Denis et al., 2002). These activities include sales, employ-
ment, assets, and subsidiaries. Ideally, a comprehensive index contain-
ing a firm’s global distribution of all business activities would capture its
level of global diversification (Kim, 1989). However, because of the
limited information publicly available on Chinese A-share listed firms,
we can only obtain detailed and precise location distribution informa-
tion for a firm’s foreign subsidiaries (Zhou, 2022). Therefore, consid-
ering the data availability, we gauge a firm’s GD by taking the logarithm
of the number of host countries in which its foreign subsidiaries are
located. Our measurement can be a good proxy for a firm’s global
diversification appraisal because the extent to which the firm has
diversified its operations across different markets and geographies is
generally associated with the diversification of its foreign subsidiaries
(Brammer et al., 2006).

3.2.3. Moderating variables

Institutional quality (IQ). Following previous studies (Le et al., 2016;
Zhou, 2022), we first measure the institutional quality of a specified host
country by averaging the values of its six institutional quality indicators
from the WGI database. We then compute the institutional quality that
an MNC encounters in host countries by averaging the institutional
quality of all foreign countries where the MNC’s subsidiaries are located.
We employ a dummy variable (IQ) as a proxy to capture whether a firm
faces good institutional quality in the host country. IQ equals “1” if the
host country’s institutional quality that a firm faces is above the median
value of the sample, and “0” otherwise.

State ownership (State). Following a method widely used in previous
studies (Lin et al., 2009; Su and He, 2012; Zhou, 2018), this study em-
ploys a dummy variable (State) as a proxy for a firm’s state ownership.
State equals “1” when the ultimate controlling body is the government
agency of China, and “0” otherwise.

CEO academic experience (CAE). Following prior studies (Filippetti
and Savona, 2017), this study defines academic experience as the work
experience at universities, research institutions, or associations. We
employed a dummy variable (CAE) to indicate whether a firm’s CEO has
academic experience. CAE equals “1” if the CEO has an academic
background, and “0” otherwise.

3.2.4. Control variables

To control for other factors that may be related to a firm’s GI, our
empirical model contains the following control variables mentioned in
prior literature on GI (Cai et al., 2020; Cui et al., 2022; Shao and Chen,
2022). First, we control for firm Size. We measure the Size of each firm
using the logarithm of total sales. Second, we control for firm Leverage in
our empirical model. Leverage is measured by using the ratio of a firm’s
total liabilities to its total assets. Third, we control for a firm’s Profit-
ability, measured as its return on equity. Fourth, we control for Firm
growth, measured as the annual sales growth rate. Fifth, we control for
Slack resource. According to previous studies (Zhou, 2022), slack re-
sources are the sum of receivables, inventory, selling and administrative
expenses. Slack resource is the ratio of these resources to a firm’s total
sales. Sixth, we control for a firm’s Capital intensity, which is the loga-
rithm of the ratio of its net fixed assets to its total number of employees.
Seventh, we control for Firm age, which is the logarithm of the number of
years between the establishment year of a firm and a given year. Eighth,
we control for GDP scale of the province in which the firm is located.
GDP scale is measured as the logarithm of the province’s total GDP.
Ninth, we control for GDP growth in the province in which the firm is
located. GDP growth equals the annual GDP growth rate of a province.

In addition, to control for the fixed effects of industry and year, we
set several industry- and year-dummy variables.

3.3. Empirical model

We propose the following empirical model to verify the relationship
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between global diversification and GI:

Gliy =Py + p1GD;; + p,1Q;, + p;State; + p,CAE;  + + a)Xi.t + ?]i,t + &y
@

where X, represents the group of control variables mentioned above
(including Size, Leverage, Profitability, Firm growth, Slack resource, Capital
intensity, Firm age, GDP scale, and GDP growth), and I;; represents the set
of industry- and year-dummy variables. If Hypothesis 1 is supported,
then the estimated coefficient of GD in Model 1 is expected to be
significantly positive.

To verify the moderating effects of institutional quality, state
ownership, and CEO academic background on the relationship between
global diversification and GI, we specify the following model:

Gl;, =0y + 6,GD;, + 0,GD;, x 1Q;, + 05GD;, x State;; + 6,GD;, x CAE;,

+051Q; +0qState;, + 6:CAE;,, + + @ X, + 7L, + €1 2
where GD;; x IQ;;, GD;; x State;;, and GD;; x CAE;, are the three
interaction terms of GD;; interacting with IQ;; State;;, and CAE;,
respectively.

Based on these hypotheses, Table 1 displays the expected signs of the
coefficients in Models 1 and 2.

4. Results
4.1. Descriptive analyses

Table 2 presents the summary statistics of the main variables. The
average value of GI is 1.2432, suggesting that the number of GI patents
in our sample is relatively low. The standard deviation of GI patents is
1.3261, indicating that the number of firms’ GI in our sample varies
significantly. Additionally, the mean value of GD is 1.0834, suggesting
that the firms in our sample conduct business across approximately three
foreign countries on average. Table 3 presents the correlation matrices
for these variables. As expected, there is a significantly positive rela-
tionship between GD and GI, with a significant correlation coefficient of
0.2958 at 1% level. This finding provides preliminary evidence to sup-
port Hypothesis 1. Furthermore, the correlations between GD and the
other variables are within acceptable standards, suggesting that multi-
collinearity concerns are not significant in our empirical analyses.

4.2. Regression analyses

Table 4 presents the ordinary least squares (OLS) regression results.
Column (i) shows the empirical results based on the baseline model,
which includes only IQ, State, CAE, and control variables. Column (i) of
Table 4 shows that the coefficients of State, CAE, Size, Leverage, Firm
growth, and Slack resource are positive and statistically significant. The
findings indicate that state ownership, CEO academic experience,
leverage, growth, and slack resources are likely to increase GI.
Furthermore, the coefficient of Firm age is negative and statistically
significant. This finding suggests that older firms tend to have lower GI.
In addition, both GDP scale and GDP growth have significantly positive
coefficients. This finding suggests that firms located in provinces with
larger economic scales or high economic growth tend to have a higher

Table 1
The predicted coefficients in Model 1 and 2.
Hypothesis A 6 03 04
Hypothesis 1 positive
Hypothesis 2 positive
Hypothesis 3 positive
Hypothesis 4 positive

Source: Authors’ elaboration from the empirical model and Hypothesis.
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Table 2

The description statistics.
Variable N Mean Std. Dev. Min Max
GI 9211 1.2432 1.3261 0 5.1985
GD 9211 1.0834 0.4750 0.6931 2.5650
IQ 9211 0.5001 0.5000 0 1
State 9211 0.2446 0.4299 0 1
CAE 9211 0.2214 0.4152 0 1
Size 9211 21.7696 1.3552 19.1138 25.5108
Leverage 9211 0.4182 0.1850 0.0656 0.8289
Profitability 9211 0.0668 0.1157 —0.5652 0.3179
Firm growth 9211 0.2001 0.4689 —0.5767 2.8719
Slack resource 9211 2.3240 2.0640 0.4655 12.8467
Capital intensity 9211 12.5598 0.8936 10.2170 14.7698
Firm age 9211 2.8196 0.3604 1.6094 3.4965
GDP scale 9211 27.9467 1.5250 24.3476 30.5755
GDP growth 9211 1.3298 3.2057 —6.7448 7.1500

Source: Authors’ elaboration using data from CSMAR database, the SIPO of the
PRC, WGI database and the Statistical Yearbook of each province in China.

GIL.

Column (ii) presents the empirical results obtained by adding the
dependent variable GD to the baseline model. The results in column (ii)
are used to test Hypothesis 1. Column (i) of Table 4 shows that GD has a
significantly positive coefficient (8 = 0.1512, p < 0.01). This finding
suggests that global diversification positively affects GI. Hence, Hy-
pothesis 1 is supported by our results.

Column (iii) presents the empirical results obtained by adding the
dependent variable GD and the interaction term GD x IQ to the baseline
model. The results in column (iii) are used to test Hypothesis 2. We can
see that the interaction term GD x IQ has a significantly positive coef-
ficient (8 = 0.1062, p < 0.05). This finding indicates that host country’s
institutional quality can significantly enhance the positive impact of
global diversification on GI. Hence, Hypothesis 2 is supported by our
results.

Column (iv) presents the empirical results obtained by adding the
dependent variable GD and the interaction term GD x State to the
baseline model. The results in column (iv) are used to test Hypothesis 4.
Evidently, the interaction term GD x State has a significantly positive
coefficient (f = 0.1066, p < 0.05). This finding indicates that the posi-
tive impact of global diversification on GI is greater in state-owned firms
than private-owned ones. Hence, Hypothesis 3 is supported by our
results.

Column (v) presents the empirical results obtained by adding the
dependent variable GD and the interaction term GD x CAE to the
baseline model. The results in column (v) are used to test Hypothesis 3.
Apparently, the interaction term GD x CAE has a significantly positive
coefficient (f = 0.1368, p < 0.05). This finding indicates that the posi-
tive effect of global diversification on GI is greater in firms led by CEOs
with academic backgrounds than in those led by CEOs without academic
backgrounds. Hence, Hypothesis 4 is supported by our results.

Finally, column (vi) presents the regression results obtained by
simultaneously incorporating all the variables. As shown in column (vi),
the estimated coefficients of the three interaction terms (GD x IQ, GD x
State, and GD x CAE) are consistent with those found in the preceding
columns.

4.3. Robustness checks

4.3.1. Alternative dependent variable

Prior studies suggest that patent granted can also be regarded as a
direct reflection of the inventors’ creative work achievement (Cai et al.,
2020). Therefore, in addition to using the number of green patent ap-
plications as a measure of a firm’s GI, previous studies have utilized the
number of green patents granted as an alternative metric. To check
whether the abovementioned empirical findings hold when employing
alternative measures of GI, we use an alternative measurement for the
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Table 3

The correlation matrix for main variables.
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11. Capital intensity

12. Firm age

—0.2423%++
~0.0257%*

0.0187*

—0.0686***
—0.0056
0.0135

0.1408***

—0.1261%**
0.0128

0.2336%**

~0.0460%+*
~0.0104
~0.0341

—0.0203*

0.0022
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0.0598%***
0.0099

~0.0385%**
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—0.0488%*+
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0.3733**
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13. GDP scale

—0.0652%**

—0.0670%**

—0.1928%**

0.0379%*+

—0.0210%*

0.0580%**

14. GDP growth

9211, *, ** and *** indicate significance levels of 10%, 5% and 1%, respectively.
Source: Authors’ elaboration using data from CSMAR database, the SIPO of the PRC, WGI database and the Statistical Yearbook of each province in China.

Notes: N
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dependent variable (GLA). Specifically, G A=log (the number of green
patents granted + one).

Table 5 presents the empirical results using alternative dependent
variables. The results reveal that the coefficients of our key variables,
that is, GD, GD x IQ, GD x CAE and GD x State, are consistent with the
results obtained in Table 4. This finding suggests that our findings are
robust when different GI measurements are employed.

4.3.2. Alternative independent variable
We use an alternative independent variable to test whether our
conclusions can be drawn using different measurements of global
diversification. Specifically, we use the diversification of a firm’s sub-
sidiaries across foreign countries as an alternative measure for global
diversification. Following the method used by Allayannis et al. (2001),
we specify the following formula to measure global diversification:
M n 2
it
- = 3
> (%) ®

=1

GD A, =1

where M represents the total number of foreign countries in which firm i
has subsidiaries. n;; indicates the number of subsidiaries firm i operates
in foreign country j in year t. Nj, refers to the total number of foreign
subsidiaries firm i operates in year t.

Table 6 presents the empirical results obtained by using GD_A as an
alternative independent variable. The estimated coefficients of our key
variables GD.A, GDA x IQ, GDA x CAE, and GD A x State, are
consistent with the findings presented in Table 4. This finding suggests
that our findings are robust when different global diversification mea-
surements are used.

4.3.3. 2SLS regressions

Endogeneity concerns may exist between global diversification and
GIL. In other words, a firm with greater GI may diversify its business
across a larger global scope than its counterparts. To address this
endogeneity concern, we employ a 2SLS regression in our empirical
study. Specifically, in the first stage, we regress GD on the instrumental
variable (lagged GD), covariates (the aforementioned control variables
X; 1), and industry- and year-dummy variables. Furthermore, we substi-
tute the actual value of GD with its predicted value (GD_IV) obtained
from the first stage.

Table 7 presents the empirical results, using GD IV as an independent
variable. The conclusions drawn from Table 4 are supported by the re-
sults presented in Table 7. Thus, our findings are robust after controlling
for endogeneity concerns.

4.3.4. Heckman two-stage method

Our empirical study is limited to MNCs and focuses on firms with
foreign subsidiaries. Thus, a sample selection bias may exist in our
empirical investigation. To address this type of bias, we follow the
literature (Heckman, 1979; Zhou, 2022) and deploy the Heckman
two-stage method in our empirical study. Specifically, we first specify
the following selection equation to forecast a firm’s probability of
establishing subsidiaries in foreign countries, and predict the inverse
mills ratio IMR):

- —
Pr(MN;;=1) =wo+ o TFP;; + A Xiy+ 7L, + € (&)

where MN;, is a dummy variable serving as a proxy for whether firm i
has a foreign subsidiary in year t. We use total factor productivity (TFP)
as the key variable in our selection equation because of its critical role in
a firm’s international involvement (Helpman et al., 2004). Following
with prior literature (Zhou, 2021), TFP is calculated according to the
method proposed by Levinsohn and Petrin (2003). X;; and I;; are the
variable matrices mentioned in Section 3.3.

Table 8 reports the empirical results, which includes IMR as an
additional variable. Our findings in Table 8 demonstrate that the
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Table 4
The empirical results.
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Variable GI=log (the number of a firm’s green patent applications + 1)
® (i) (iif) (ix) x) (xi)
GD 0.1290%** 0.0802** 0.0923*** 0.1080%** 0.0102
(0.0301) (0.0338) (0.0326) (0.0325) (0.0383)
GD x IQ 0.1811%** 018744+
(0.0568) (0.0573)
GD x State 0.1277** 0.1511%**
(0.0535) (0.0537)
GD x CAE 0.0963* 0.1136**
(0.0565) (0.0565)
1Q —0.0323 0.0060 —0.1793*** 0.0077 0.0050 —0.1850%***
(0.0254) (0.0266) (0.0621) (0.0266) (0.0267) (0.0624)
State 0.1220%** 0.1336%** 0.1345%** —0.0066 0.1346%** —0.0301
(0.0288) (0.0290) (0.0289) (0.0626) (0.0289) (0.0627)
CAE 0.1396*** 0.1335%** 0.1321%** 0.1336%** 0.0282 0.0079
(0.0257) (0.0257) (0.0257) (0.0257) (0.0644) (0.0645)
Size 0.5039%** 0.4870%** 0.4880*** 0.4854*** 0.4869%** 0.4860%**
(0.0113) (0.0120) (0.0120) (0.0120) (0.0120) (0.0120)
Leverage 0.4770%** 0.4665%** 0.4630%** 0.4712%** 0.4662%** 0.4680***
(0.0918) (0.0917) (0.0916) (0.0917) (0.0917) (0.0917)
Profitability —0.1204 —0.1140 —0.1167 —0.1126 —0.1155 —0.1169
(0.1012) (0.1010) (0.1011) (0.1010) (0.1011)
Firm growth 0.1892* 0.1887%*** 0.1904%** 0.1881* 0.1910*
(0.0243) (0.0243) (0.0243) (0.0243) (0.0243) (0.0242)
Slack resource 0.0234%*** 0.0223*** 0.0225%** 0.0216%** 0.0227%*** 0.0221***
(0.0065) (0.0064) (0.0064) (0.0065) (0.0064) (0.0065)
Capital intensity 0.0181 0.0175 0.0167 0.0167 0.0172 0.0155
(0.0147) (0.0147) (0.0147) (0.0147) (0.0147) (0.0147)
Firm age —0.1239%** —0.1224%*** —0.1237%*** —0.1219%** —0.1228%*** —0.1236***
(0.0342) (0.0342) (0.0342) (0.0342) (0.0342) (0.0342)
GDP scale 0.0284*** 0.0150%* 0.0112 0.0160** 0.0148+* 0.0118
(0.0069) (0.0075) (0.0076) (0.0075) (0.0075) (0.0076)
GDP growth 0.0172** 0.0138* 0.0156** 0.0145** 0.0136* 0.0163**
(0.0072) (0.0072) (0.0072) (0.0072) (0.0072) (0.0072)
Industry dummies Yes Yes Yes Yes Yes Yes
Year dummies Yes Yes Yes Yes Yes Yes
Constant —9.0615%** —8.4371 —8.2775%** —8.3831%*** —8.4079* —8.1738***
(0.4027) (0.4273) (0.4282) (0.4281) (0.4271) (0.4285)
N 9211 9211 9211 9211 9211 9211
adj. R? 0.450 0.451 0.452 0.452 0.452 0.453
F 148.8045 147.2967 144.7293 145.6987 145.0381 141.3124
Notes: *, ** and *** indicate significance levels of 10%, 5% and 1%, respectively. Heteroscedasticity-robust standard errors are reported in parentheses.

Source: Authors’ elaboration using data from CSMAR database, the SIPO of the PRC, WGI database and the Statistical Yearbook of each province in China.

estimated coefficients of our key variables, including GD, GD x IQ, GD x
CAE and GD x State, are similar to those in Table 4, which suggests that
our conclusions still hold even when sample selection bias is controlled.

5. Discussion, implication, and limitation
5.1. Discussion

In recent years, environmental issues have caused growing concern
in all sectors of society. Notably, GI has been identified as a crucial factor
for combating environmental concerns. This innovation involves the
development of new technologies to reduce environmental pollution
and promote sustainable development (Aghion et al., 2016). Consid-
ering the significance of GI, it is worthwhile exploring its contributing
factors. Therefore, this study examines the extent to which firms’ GI is
shaped by their global diversification, using data on Chinese
manufacturing MNCs listed on the A-share market in Shanghai and
Shenzhen from 2008 to 2020.

We find a significantly positive relationship between global diver-
sification and GI. This finding indicates that firms with extensive global
reach are more inclined to participate in GI activities. This finding
supports the view that increasing external pressure from various stake-
holders across countries stimulates MNCs to focus on GI (Galbreath,
2019; Lau et al., 2014), as well as the notion that global diversification
can enhance a firm’s ability to carry out GI by increasing its economies
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of scale and absorbing new knowledge about technological innovation
(Kang, 2013; Perruchas et al., 2020). However, this finding contradicts
the pollution haven argument that Chinese firms may diversify their
operational activities across host countries with relatively low envi-
ronmental responsibility requirements (Behera and Sethi, 2022; Strike
et al., 2006), thus evading environmental responsibility and weakening
their incentives to participate in GI.

Our findings suggest that firms that diversify their businesses across
host countries with good institutional quality are more likely to have
higher GI. This indicates that firms operating in host countries with
effective and strictly implemented legal and regulatory frameworks face
greater institutional pressure to fulfill their environmental re-
sponsibilities (Attig et al., 2016). This, in turn, encourages them to
allocate more resources to GI activities to comply with the environ-
mental requirements and satisfy the stakeholders’ expectations in such
host countries. Therefore, the institutional environment plays a crucial
role in shaping firms socially responsible behavior (Campbell, 2007),
and meeting environmental responsibilities is particularly important in
addressing such institutional pressures (Babiak and Trendafilova, 2011).

The findings show that the positive effect of global diversification on
GI is more pronounced in state-owned than privately owned firms. We
suggest that the difference in the relationships between state-owned and
privately owned firms can be attributed to two factors. First, state-
owned firms are often associated with the image of a socialist country
when operating in international markets. The behaviors of these firms
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Table 5
Robustness Check: Alternative dependent variable.
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Variable GLA=log (the number of a firm’s granted green patents + 1)
® (i) (iif) @iv) )
GD 0.1512%** 0.1225%** 0.1205%** 0.1213%** 0.0503
(0.0276) (0.0318) (0.0302) (0.0301) (0.0362)
GD x IQ 0.1062** 0.1102%*
(0.0516) (0.0521)
GD x State 0.1066** 0.1310%**
(0.0503) (0.0504)
GD x CAE 0.1368%* 0.1531%**
(0.0534) (0.0536)
1Q 0.0147 —0.0940* 0.0160 0.0132 —0.0981*
(0.0243) (0.0567) (0.0243) (0.0243) (0.0570)
State 0.1357%*%** 0.1349%** 0.1358%*** —0.0139 —0.0325
(0.0235) (0.0235) (0.0234) (0.0597) (0.0598)
CAE 0.0772%** 0.0778%*** —0.0398 0.0787%*** —0.0643
(0.0265) (0.0265) (0.0575) (0.0265) (0.0576)
Size 0.4170%** 0.4176%** 0.4157%** 0.4169%** 0.4158%**
(0.0111) (0.0111) (0.0111) (0.0111) (0.0111)
Leverage 0.4839%** 0.4818%*** 0.4878%*** 0.4834*** 0.4860%***
(0.0837) (0.0836) (0.0837) (0.0837) (0.0836)
Profitability —0.1912%* —0.1928** —0.1901** —0.1934** —0.1938**
(0.0958) (0.0960) (0.0959) (0.0961)
Firm growth 0.1454%** 0.1463* 0.1440%** 0.1463*
(0.0222) (0.0222) (0.0222) (0.0222) (0.0222)
Slack resource 0.0185%** 0.0186%** 0.0179%** 0.0191%** 0.0186***
(0.0056) (0.0056) (0.0056) (0.0056) (0.0056)
Capital intensity 0.0345** 0.0340** 0.0338** 0.0341** 0.0329**
(0.0135) (0.0135) (0.0135) (0.0135) (0.0135)
Firm age —0.1112%** —0.1119%*** —0.1108%*** —0.1117%*** —0.1121%**
(0.0317) (0.0317) (0.0317) (0.0317) (0.0317)
GDP scale 0.0032 0.0009 0.0039 0.0028 0.0013
(0.0067) (0.0068) (0.0067) (0.0067) (0.0068)
GDP growth 0.0095 0.0106 0.0101 0.0092 0.0110*
(0.0066) (0.0066) (0.0066) (0.0066) (0.0066)
Industry dummies Yes Yes Yes Yes Yes
Year dummies Yes Yes Yes Yes Yes
Constant —7.1337%** —7.0402 —7.0887%** —7.0924%** —6.9350%**
(0.4039) (0.4044) (0.4052) (0.4029) (0.4046)
N 9211 9211 9211 9211 9211
adj. R? 0.433 0.433 0.433 0.433 0.434
F 131.5655 129.3166 129.7544 129.8106 126.0684
Notes: *, ** and *** indicate significance levels of 10%, 5% and 1%, respectively. Heteroscedasticity-robust standard errors are reported in parentheses.

Source: Authors’ elaboration using data from CSMAR database, the SIPO of the PRC, WGI database and the Statistical Yearbook of each province in China.

are routinely guided and influenced by their home governments (Lau
et al., 2014). Notably, the home country’s government imposes higher
environmental requirements on state-owned firms than on privately
owned ones (Zhang et al., 2022). Consequently, state-owned firms are
likely to engage in more GI activities during their international expan-
sions to meet the demands of their home governments. Second,
state-owned firms have special relationships with their home country
(Zhou et al., 2017). They are often better positioned than privately
owned firms to obtain the resources necessary to encourage environ-
mental innovation. Consequently, state-owned firms have greater ability
to engage in Gl activities in the process of global diversification. Overall,
our findings suggest that state-owned firms may be particularly
well-suited to driving environmentally friendly practices in the context
of international business.

Our results indicate that the positive effect of global diversification
on GI is more pronounced in firms led by CEOs with academic experi-
ence than in those led by CEOs without academic experience. This dif-
ference can be interpreted in two ways. First, academic work can shape
CEOs’ ethical cognition (Ma et al., 2019), thereby raising their ethical
standards when it comes to environmental protection (He et al., 2021).
Consequently, CEOs with academic experience can lead firms to actively
respond to global environmental concerns through GI. Second, academic
experience can enhance CEOs’ professional competencies, including
logical thinking, rigorous working attitudes, information processing
abilities, and creative thinking patterns (Jiang and Murphy, 2007).

gb

These special professional competencies enable firms to respond
actively to environmental concerns in host countries through GI. Our
findings suggest that academic experience is a valuable asset for MNCs
seeking to drive environmental sustainability in an international busi-
ness context.

5.2. Implications

5.2.1. Implication for the theory

Scholars can draw several implications from this study. First, while
previous research has examined various factors that influence GI,
limited emphasis has been paid to MNC decisions in this area. This study
throws light on MNCs’ global strategies in determining GI and empha-
sizes the impact of global diversification on GI. We recommend that
future researchers investigating the antecedent determinants of GI
examine the effects of MNC decisions.

Second, this study emphasizes the importance of host country’s
institutional quality in determining the effect of MNCs’ global strategies
on their GI. This finding suggests that the extent to which MNCs engage
in GI activities during the internationalization process is determined by
the host country’s operational environment. Therefore, we encourage
researchers to further investigate the conditions in the host country to
achieve better GI outcomes in MNCs during the internationalization
process.

Third, this study suggests that state ownership significantly
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Table 6
Robustness Check: Alternative independent variable.
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Variable GI=log (the number of a firm’s green patent applications + 1)
® (i) (iif) @iv) )
GD A 0.2142%** 0.1364*** 0.1650%** 0.1811%** 0.0404
(0.0401) (0.0501) (0.0429) (0.0434) (0.0551)
GD A x IQ 0.1823*** 0.1834%**
(0.0696) (0.0699)
GD A x CAE 0.1985%** 0.2277%**
(0.0745) (0.0748)
GD_A x State 0.1509** 0.1781%**
(0.0754) (0.0757)
1Q 0.0139 —0.0469 0.0163 0.0124 —0.0461
(0.0267) (0.0342) (0.0267) (0.0267) (0.0342)
State 0.1357%*%** 0.1345%** 0.0696* 0.1368%*** 0.0600*
(0.0289) (0.0289) (0.0364) (0.0288) (0.0363)
CAE 0.1319%** 0.1313%** 0.1321%** 0.0800** 0.0701**
(0.0257) (0.0257) (0.0257) (0.0348) (0.0347)
Size 0.4870%** 0.4890*** 0.4846*** 0.4870%** 0.4862%**
(0.0117) (0.0118) (0.0118) (0.0117) (0.0118)
Leverage 0.4748%*** 0.4759%** 0.4779%** 0.4752%** 0.4798%***
(0.0916) (0.0916) (0.0917) (0.0916) (0.0917)
Profitability —0.1110 —0.1132 —0.1100 —0.1122 —0.1135
(0.1008) (0.1010) (0.1010) (0.1011)
Firm growth 0.1914%** 0.1930* 0.1909%*** 0.1933*
(0.0243) (0.0243) (0.0243) (0.0243)
Slack resource 0.0234%** 0.0222%** 0.0236*** 0.0230%**
(0.0064) (0.0064) (0.0064) (0.0064) (0.0065)
Capital intensity 0.0168 0.0162 0.0165 0.0166 0.0154
(0.0147) (0.0147) (0.0147) (0.0147) (0.0147)
Firm age —0.1221*** —0.1235%** —0.1224%*** —0.1223*** —0.1241***
(0.0342) (0.0342) (0.0342) (0.0342) (0.0342)
GDP scale 0.0093 0.0073 0.0100 0.0091 0.0079
(0.0078) (0.0078) (0.0078) (0.0078) (0.0078)
GDP growth 0.0126* 0.0148** 0.0133* 0.0124* 0.0153**
(0.0072) (0.0072) (0.0072) (0.0072) (0.0072)
Industry dummies Yes Yes Yes Yes Yes
Year dummies Yes Yes Yes Yes Yes
Constant —8.2092%** —8.1549 —8.1580* —8.1995%** —8.0843***
(0.4336) (0.4330) (0.4336) (0.4335) (0.4327)
N 9211 9211 9211 9211 9211
adj. R? 0.452 0.452 0.452 0.452 0.453
F 147.3827 144.6308 145.9767 145.0143 141.3022
Notes: *, ** and *** indicate significance levels of 10%, 5% and 1%, respectively. Heteroscedasticity-robust standard errors are reported in parentheses.

Source: Authors’ elaboration using data from CSMAR database, the SIPO of the PRC, WGI database and the Statistical Yearbook of each province in China.

influences the effect of MNCs’ global strategies on their GI. This finding
implies that the internal ownership structure has a significant impact on
GI activities during the internationalization process. Consequently, we
recommend that researchers should further delve deeper into the
ownership structure conditions to enhance our understanding of how
they affect GI outcomes in MNCs during the internationalization
process.

Fourth, this study identifies CEO characteristics that influence the
effect of MNCs’ global strategies on their GI, with CEOs’ academic
experience being an important factor. This finding implies that top
managers’ attitudes and abilities play a significant role in determining
MNCs’ GI activities during internationalization process. Therefore, we
suggest that researchers should further explore the effects of decision-
makers in achieving better GI outcomes in MNCs during the interna-
tionalization process.

5.2.2. Implication for practices

Our findings also have practical implications for firms. First, our
findings suggest that firms that seek to improve their GI performance
can do so by expanding their global reach. This is because diversifying
globally enables firms to tap into new consumer bases, access resources,
and benefit from economies of scale, thereby facilitating their partici-
pation in GI activities. Therefore, firms should actively explore inter-
national opportunities and expand their presence in other regions.

Second, our findings indicate that host country’s good institutional
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quality provides an environment conducive to business operations,
thereby facilitating GI. This finding implies that the choice of host
countries to diversify business activities is crucial in determining a
firm’s GI performance. It is essential for firms to prioritize the expansion
of their business activities in host countries characterized by good
institutional quality so as to fully leverage their potential for their GI.
Therefore, firms should carefully consider host country’s institutional
quality, such as strong legal frameworks, stable political systems, and
transparent governance during the internationalization process.

Third, our findings suggest that privately owned firms should
recognize their disadvantages in enhancing GI in the global diversifi-
cation process compared with state-owned firms. Specifically, privately
owned firms often face challenges such as limited resources, limited
access to government support, and potential difficulties in navigating
complex international markets. Therefore, privately owned firms should
enhance their capabilities and formulate environmental protection
management systems to promote their green development.

Fourth, our findings suggest that CEO plays a significant role in
shaping an MNC’s attitude toward and ability to participate in GI.
Therefore, appointing the right top executive is crucial for effectively
promoting MNCs’ GI in the internationalization process. Individuals
with academic experience generally have high ethical standards for
environmental protection and a good understanding of the long-term
value of GI for a firm. Thus, MNCs should consider hiring CEOs with
academic backgrounds to lead their GI efforts, as such individuals can



C. Zhou and F. Lin

Technovation 129 (2024) 102905

Table 7
Robustness check: 2SLS.
Variable First stage Second stage
GD GI=log (the number of a firm’s green patent applications + 1)
@ (iD) (iii) (iv) ™) (vi)
GD.IV 0.1359%** 0.0902** 0.0825** 0.1067*** —0.0100
(0.0352) (0.0388) (0.0384) (0.0381) (0.0444)
GD1V x IQ 0.1822%** 0.1915%**
(0.0673) (0.0681)
GD_IV x State 0.1792%** 0.2086***
(0.0618) (0.0620)
GD. IV x CAE 0.1317** 0.1605**
(0.0663) (0.0662)
IQ —0.0093 —0.2040%** —0.0062 —0.0111 —0.2126%**
(0.0291) (0.0754) (0.0291) (0.0292) (0.0759)
State 0.1114%** 0.1126%** —0.0947 0.1129%** —0.1254*
(0.0318) (0.0318) (0.0749) (0.0317) (0.0751)
CAE 0.1480%*** 0.1469%** 0.1482%=* —0.0024 —0.0362
(0.0291) (0.0291) (0.0291) (0.0788) (0.0787)
Lag GD 0.8563***
(0.0086)
Size 0.0189%** 0.5035%** 0.5037%*%* 0.5016%** 0.5033%*** 0.5012%**
(0.0027) (0.0137) (0.0137) (0.0138) (0.0137) (0.0138)
Leverage 0.0346 0.5535%*** 0.5504%** 0.5578%*** 0.5531%*** 0.5548%***
(0.0222) (0.1055) (0.1055) (0.1056) (0.1056) (0.1056)
Profitability 0.0764*** —0.1060 —0.1068 —0.1081 —0.1089 —-0.1128
(0.0187) (0.1124) (0.1124) (0.1125) (0.1123) (0.1126)
Firm growth 0.0090 0.2281%** 0.2295%** 0.2306*** 0.2286*** 0.2329%**
(0.0065) (0.0286) (0.0286) (0.0285) (0.0285) (0.0284)
Slack resource 0.0025 0.0319%*** 0.0319%** 0.0308%*** 0.0323%*** 0.0312%**
(0.0016) (0.0082) (0.0082) (0.0082) (0.0082) (0.0082)
Capital intensity 0.0006 0.0290* 0.0289* 0.0277* 0.0287* 0.0270
(0.0032) (0.0168) (0.0167) (0.0168) (0.0167) (0.0167)
Firm age —0.0155%* —0.1053%** —0.1057%%** —0.1042%** —0.1054%** —0.1045%**
(0.0075) (0.0393) (0.0393) (0.0392) (0.0393) (0.0392)
GDP scale 0.0310%** 0.0157* 0.0126 0.0166** 0.0155* 0.0133
(0.0018) (0.0085) (0.0085) (0.0084) (0.0085) (0.0085)
GDP growth 0.0086*** 0.0176** 0.0193** 0.0184** 0.0173** 0.0200**
(0.0015) (0.0080) (0.0080) (0.0080) (0.0080) (0.0080)
Industry dummies Yes Yes Yes Yes Yes Yes
Year dummies Yes Yes Yes Yes Yes Yes
Constant —1.1279%** —12.0036%*** —11.8373*** —11.8864*** —11.9686*** —11.6497***
(0.1005) (0.5277) (0.5278) (0.5280) (0.5276) (0.5277)
N 7355 7355 7355 7355 7355 7355
adj. R? 0.843 0.471 0.472 0.472 0.471 0.473
F 857.4288 134.0352 131.5186 133.2317 132.0654 129.2392

Notes: *, ** and *** indicate significance levels of 10%, 5% and 1%, respectively. Heteroscedasticity-robust standard errors are reported in parentheses.
Source: Authors’ elaboration using data from CSMAR database, the SIPO of the PRC, WGI database and the Statistical Yearbook of each province in China.

effectively drive sustainable practices, foster innovation, and align a
firm’s strategic goals with its global integration objectives.

5.2.3. Implication for policymaking

Our study has several policy implications for governments. First, our
findings suggest that governments in emerging countries can effectively
promote firms’ GI by increasing the degree of firms’ global diversifica-
tion. Thus, governments can develop mechanisms to ensure the long-
term positive effects of global diversification on GI. This may involve
creating policies and programs that assist firms in expanding their op-
erations internationally and providing them with the necessary re-
sources and assistance to navigate the potential risks and obstacles that
firms may encounter during the process of global diversification.

Second, government policymakers seeking to enhance MNCs’ GI
should focus on optimizing the institutional environment. This can be
achieved by creating a favorable business climate and regulatory
framework that encourages MNCs to actively participate in GI. By
reducing bureaucratic hurdles, streamlining administrative processes,
and providing transparent and predictable legal systems, governments
can enhance MNCs’ motivation to engage in global diversification and
contribute to GI.

Third, policymakers should consider the differences between state-
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owned and privately owned firms while strengthening the positive
role of global diversification in GI. Allocating resources in a reasonable
and effective manner based on a firm’s property characteristics is of
utmost importance. This means that the government needs to adopt
different strategies and policies to support state-owned and privately
owned firms in diversifying globally and promoting GI. By tailoring their
support to the specific requirements of each type of firm, governments
can maximize the benefits of global diversification in both sectors.

5.3. Limitations

This study has several limitations. First, we measure GI from the
perspective of firms® GI output (i.e., green patents). Although our
approach is the most popular measurement of GI and can capture its
essence, a firm’s GI may not be patentable because some firms may
choose to avoid patent applications to safeguard their technological
secrets of their GI. Therefore, future studies should consider more pre-
cise measurements for GI. Second, we consider only green patents to
capture GI because of data availability. However, it is important to
recognize that GI encompasses various types beyond green patents.
Future research should explore other forms of GI, such as green products
launched in the market, to further expand our understanding in this
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Table 8
Robustness Check: Heckman two-stage method.
Variables First stage Second stage
MN GI=log (the number of a firm’s green patent applications + 1)
® (i) (iii) (iv) (2] (vi)
GD 0.1281%** 0.0786** 0.0917%** 0.1074*** 0.0093
(0.0301) (0.0338) (0.0326) (0.0325) (0.0383)
GD x IQ 0.1835%** 0.1897%***
(0.0568) (0.0573)
GD x State 0.1268** 0.1501%**
(0.0535) (0.0536)
GD x CAE 0.0950* 0.1121**
(0.0564) (0.0564)
1Q 0.0066 —0.1811%** 0.0082 0.0055 —0.1868%***
(0.0266) (0.0620) (0.0266) (0.0267) (0.0624)
State 0.1299%** 0.1307*** —0.0093 0.1310%** —0.0328
(0.0291) (0.0291) (0.0627) (0.0291) (0.0627)
CAE 0.1348%** 0.1335%*** 0.1349%** 0.0309 0.0109
(0.0257) (0.0257) (0.0257) (0.0645) (0.0645)
TFP 0.0788***
(0.0191)
Size 0.2572%%* 0.5113%** 0.5132%** 0.5095%** 0.5109%** 0.5107***
(0.0178) (0.0179) (0.0179) (0.0178) (0.0178) (0.0178)
Leverage 0.0330 0.4562%** 0.4522%** 0.4609*** 0.4560%*** 0.4574%**
(0.0730) (0.0919) (0.0919) (0.0920) (0.0920) (0.0920)
Profitability —0.0608 —0.1191 —0.1219 -0.1176 —0.1206 —0.1219
(0.0715) (0.1012) (0.1011) (0.1013) (0.1012) (0.1013)
Firm growth —0.0204* 0.1833*** 0.1840%*** 0.1851*** 0.1827%*** 0.1856***
(0.0116) (0.0245) (0.0245) (0.0245) (0.0245) (0.0244)
Slack resource 0.0037 0.0212%** 0.0214*** 0.0205%** 0.0217*** 0.0211%**
(0.0030) (0.0065) (0.0065) (0.0065) (0.0065) (0.0065)
Capital intensity —0.0337** 0.0136 0.0128 0.0129 0.0135 0.0117
(0.0133) (0.0149) (0.0149) (0.0149) (0.0149) (0.0149)
Firm age —0.2412%** —0.1429%** —0.1449%** —0.1422%** —0.1430%** —0.1444%***
(0.0328) (0.0357) (0.0357) (0.0356) (0.0357) (0.0356)
GDP scale 0.2816*** 0.0148* 0.0109 0.0157** 0.0146* 0.0115
(0.0167) (0.0076) (0.0076) (0.0075) (0.0076) (0.0076)
GDP growth 0.0621 0.0137* 0.0156%** 0.0144** 0.0136* 0.0163**
(0.2752) (0.0072) (0.0072) (0.0072) (0.0072) (0.0072)
IMR 0.1731** 0.1798** 0.1718** 0.1709** 0.1758**
(0.0847) (0.0848) (0.0845) (0.0847) (0.0845)
Industry dummies Yes Yes Yes Yes Yes Yes
Year dummies Yes Yes Yes Yes Yes Yes
Constant —8.6084+** —11.6889*** —11.5336%*** —11.6082*** —11.6551*** —11.3930***
(0.4447) (0.5495) (0.5478) (0.5495) (0.5501) (0.5480)
N 16587 9200 9200 9200 9200 9200
adj. R? - 0.451 0.452 0.452 0.451 0.452
F - 145.8673 143.4012 144.2590 143.6343 139.9835

Notes: *, ** and *** indicate significance levels of 10%, 5% and 1%, respectively. Heteroscedasticity-robust standard errors are reported in parentheses.
Source: Authors’ elaboration using data from CSMAR database, the State Intellectual Property Office of the People’s Republic of China, WGI database and the Statistical

Yearbook of each province in China.

area. Third, constrained by data availability, we estimate global diver-
sification using the distribution of foreign subsidiaries across host
countries. Although our measurement is extensively used in the litera-
ture (Tallman and Li, 1996; Zhou, 2022), an ideal measure of an MNC’s
global diversification should capture the global distribution of all busi-
ness activities (i.e., sales, employees, assets, and subsidiaries) across
foreign countries. Future studies should consider more precise variables
when quantifying global diversification. Fourth, our empirical findings
are based on manufacturing in MNCs from China. However, the gener-
alizability of these findings to MNCs in other countries and/or industries
remains uncertain because our study may be limited to a specific
context. Thus, future studies may provide additional evidence using
samples from different countries or industries.

Data availability

Data will be made available on request.
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ABSTRACT

Previous studies suggest that multinational corporations (MNCs) are likely to participate in more philanthropic
activities because these activities could facilitate their operation in host countries. Focusing on a sample of
Chinese MNCs between 2006 and 2019, this study investigates whether more diversified firms have higher
corporate philanthropic giving (CPG), and the moderating effect of host-country environments. The results
indicate that there is not a significant relationship between firm's global diversification and CPG. Nonetheless, we
find that a host country's cultural distance, institutional quality and country risk negatively moderate the global
diversification—CPG relationship, while a host country's economic growth positively moderates this relationship.
Our findings suggest that although global diversification increases the incentives for Chinese firms to engage in
philanthropy, it also constrains on their involvement in such activities. Furthermore, the precise effect of global
diversification on a firm's CPG is conditional on the environment of its host country, and the host country that
has large cultural difference to home country, good institutional quality, high risk and bad economic prospect
leads to decrease in MNCs' CPG. Our study provides new evidences for the determinants of CPG in MNCs from

emerging markets.

1. Introduction

Global diversification refers to the “number of different markets in
which a firm operates and the importance of these markets to the firm,”
where markets are essentially “different geographic locations that cross
national borders” (Hitt et al., 1997, 767). In recent years, global diver-
sification has become a widely adopted strategy for Chinese firms. Ac-
cording to 2020 Statistical Bulletin of China's Outward Foreign Direct
Investment, by the end of 2020, 28,000 Chinese domestic investors had
set up 45,000 foreign subsidiaries in 189 countries (regions). It is sug-
gested that global diversification is a key strategy for emerging market
firms to achieve competitive advantages through ways such as access to
new markets, additional growth opportunities and new resources (Hitt
et al., 1997; Purkayastha et al., 2012). However, when firms operate in
more locations globally, they are also likely to confront new challenges
such as the liability of foreignness (Zaheer and Mosakowski, 1997), the
difficulty of organization management (Siddharthan and Lall, 1982), a
potentially unfriendly foreign environment (Zahra and Garvis, 2000), as
well as intensified pressures arising from larger and more diverse in-
ternational stakeholder environment (Brammer et al., 2006; Brammer
et al., 2009).

E-mail address: chaozhou@scau.edu.cn.

https://doi.org/10.1016/j.techfore.2022.122025

Previous studies suggest that corporate philanthropic giving (CPG),
as a key component of corporate social responsibility (CSR), could assist
a multinational corporation (MNC) to tackle the pressures it faces from
various stakeholder groups (Bae et al., 2021). In particular, CPG could
assist an MNC to establish a strong reputation (Hogarth et al., 2018),
develop a good relationship with its clients (Hall, 2006), create a
conducive business environment (Chen et al., 2015), and maintain its
corporate legitimacy with local regulators (Hornstein and Zhao, 2018).
Given these benefits of CPG to MNCs, it follows that global diversifica-
tion is likely to induce a firm's involvement in CPG (Brammer et al.,
2009; Kang, 2013).

Researchers have uncovered several important insights on the rela-
tionship between a firm's global diversification and its involvement in
CPG (Brammer et al., 2009; Cheung et al., 2015; Kang, 2013). None-
theless, there remain two significant gaps in the literature. First, previ-
ous studies mainly investigate the global diversification-CPG
relationship by focusing on firms from developed markets, such as those
operating in U. S. and U. K. (e.g., Brammer et al., 2009; Kang, 2013). It
remains unclear whether their findings apply to firms from emerging
markets. Second, the environment of a host country has been long
emphasized in influencing the behavior of an MNC (Herrera-Echeverri
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Table 1 Table 4
The data source of this study. Descriptive statistics.
Data source Application in this study Variables N Mean Std. Dev. Min Max
Annual reports ~ We collect data on firms' foreign business from their annual 1. CPG 2111 0.0199 0.0693 0 0.5340
reports, such as the various host countries in which they have 2. Global diversification 2111 3.3323 3.3778 1 28
business operations. The data is used to measure a firm's global 3. Cultural distance 2111 2.2609 1.0628 0.7498 6.1153
diversification. 4. Institutional quality 2111 1.0768 0.5021 —0.8230 1.8620
CSR reports We obtain CPG data in firms' CSR reports. 5. Country risk 2111 0.1814 0.0561 0.0400 0.4400
Hofstede We obtain the raw information of national culture from Hofstede 6. Economic growth 2111 2.5852 1.7265 —5.2809 10.1254
Insights Insights so as to calculate cultural distance. 7. State ownership 2111 0.6138 0.4870 0 1
WGI database We collect data describing each country's institutional quality from 8. Firm size 2111 23.5353 1.2584 19.9831 27.4677
WGI database. 9. Debt level 2111 0.5260 0.1705 0.0810 0.9345
ICRG We obtain country risk data from the ICRG, which is provided by 10. Profitability 2111 0.0403 0.0543 —0.1724 0.2040
the PRS Group. 11. Slack 2111 0.5762 0.3714 0.0999 3.2654
WDI database We obtain economic growth for each host country in our dataset 12. Firm growth 2111 0.1513 0.4080 —0.6496 4.3673
from the WDI database. 13. Firm age 2111 2.9419 0.2948 1.0986 3.6636

CSMAR Other firm-level data used in this study is from CSMAR.

Table 2
Variable definitions and measures.

Variable Variable definitions
CPG 100 times the ratio of social donation amount to total sales.
Global The number of foreign countries where a firm has subsidiaries.

diversification
Cultural distance The average of cultural distance of foreign countries in which a
firm operates subsidiaries. Culture distance between China and
each host country is measured as an index that is similar to that

of Kogut and Singh (1988).

Institutional The average of institutional quality of foreign countries in which
quality a firm operates subsidiaries. The measure of each foreign
country's institutional quality is based on data from the WGI
database.
Country risk The average of country risk of foreign countries in which a firm

operates subsidiaries. The country risk of each foreign country is
derived from the country risk index in the ICRG.

The average of economic growth of foreign countries where a
firm has subsidiaries.

A dummy variable, State ownership takes the value of 1 if a firm's
ultimate controller is the government, otherwise State ownership
takes the value of 0.

Economic growth

State ownership

Firm size The log of total assets.

Debt level Ratio of total liabilities to total assets.

Profitability Net profit divided by equity.

Slack The ratio of slack resources to total sales. The slack resources
include receivables, inventory, and selling, general, and
administrative expenses.

Firm growth A firm's sales growth rate.

Firm age The logarithm of the number of years from the establishment
year.

Table 3
The prediction of hypotheses in Model 1 and 2.

Hypothesis Hh 0 03 04 05

Hypothesis 1a Positive

Hypothesis 1b Negative

Hypothesis 2a Positive

Hypothesis 2b Negative

Hypothesis 3a Positive

Hypothesis 3b Negative

Hypothesis 4a Positive

Hypothesis 4b Negative

Hypothesis 5a Positive

Hypothesis 5b Negative

etal., 2014; Rahko, 2021). However, there is very little knowledge about
the effect of host country environment on the global diversification-CPG
relationship.

To address the two knowledge gaps discussed above, in this study we
focus on MNCs originating from China, an emerging market, and
investigate the extent to which the CPG of these firms is affected by
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global diversification. By investigating a sample of Chinese A-share-
listed manufacturing MNCs operating during the period from 2006 to
2019, we find that there is no significant relationship between a firm's
global diversification and its CPG. Moreover, we also find that the
characteristics of the host country in which a firm operates significantly
moderate that firm's global diversification-CPG relationship. Specif-
ically, we find that the cultural distance, institutional quality and
country risk of a host country negatively moderates the global diversi-
fication—-CPG relationship, while the economic growth of a host country
positively moderates the relationship. These findings remain robust
when we use alternative measures of CPG and when we control for
sample selection bias.

Our findings make several important contributions to the literature
on the relationship between global diversification and social perfor-
mance (Attig et al., 2016; Brammer et al., 2006; Brammer et al., 2009).
First, our findings provide new insights into the effect of global diver-
sification on CPG in firms from an emerging economy. Previous studies,
which mainly focus on firms from developed countries (Brammer et al.,
2009; Kang, 2013), suggest that firms that diversify globally will in-
crease their involvement in CPG so as to meet the increasing demands
from their stakeholders worldwide. However, we find that there is no
significant relationship between global diversification and an emerging-
market MNC's involvement in CPG. Our findings suggest that although
global diversification increases the incentives for Chinese firms to
engage in philanthropy, it also constrains their involvement in such
activities. Our findings further suggest that a firm's global diversifica-
tion—CPG relationship is dependent on the relative strengths of two
opposing effects. Overall, our findings contribute new empirical evi-
dence that clarifies the relationship between firms' global diversification
and their involvement in CPG.

Second, our study unpacks the “black box” of the relationship be-
tween a firm's global diversification and its involvement in CPG by
investigating the moderating effect of the environment of a host country.
Specifically, we incorporate four characteristics of a host country's
environment—that is, its cultural distance, institutional quality, country
risk and economic growth—into our analysis of the global diversifica-
tion—CPG relationship. The results demonstrate that a host country's
environment plays a significant role in shaping the CPG of MNCs. These
findings therefore contribute new empirical evidence that advance un-
derstanding on how host-country environments determine the CPG of
MNCGCs.

The remainder of the study is organized as follows. In the second
section, we review the literature on the relationship between a firm's
global diversification and its CPG, and propose hypotheses. In the third
section, we describe our research methodology, which includes the
construction of the dataset and the definition of the analytical variables.
In the fourth section, we present the empirical results. In the final sec-
tion, we discuss the research findings and their implications, and
describe potential directions for future research.
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Table 5

Correlation matrix.

11 12

10

Variables

1. CPG

—0.0568**
—0.0113

2. Global diversification
3. Cultural distance

0.2639%**
—0.3192%**

—0.0039

0.0827%+*
~0.0509**
~0.0057

4. Institutional quality
5. Country risk

—0.5999%**

0.4551***
—0.2061***

0.2578**+
~0.0121
~0.0554%*

—0.0166

—0.1778%***

6. Economic growth
7. State ownership

8. Firm size

0.0790%** 0.0431* 0.0523** —0.0206
—0.0890***

~0.1249%++
-0.0378

0.1836***

0.0067

0.0904%***

0.0845%**

0.3048%**

0.4196%**

0.0474*
—0.2179%**
—0.0226
—0.01

0.1773%%*
—0.1792%**

0.0420*

0.1466***
—0.0083

—0.1267***

0.0417*

0.0332
—0.0392
—0.0092
—0.0054

0.1685%***

0.0008

0.0262
—0.0404
—0.0341

—0.1126%**

9. Debt level

—0.4461

0.0707***
—0.0033

0.0284
—0.1487
—0.0297

0.1620%**

0.0305

0.0213
—0.011

10. Profitability
11. Slack

1

~0.2085%+*
-0.0188
~0.0363

0.0061

~0.1193%++

0.1177%**
0.0401
—0.0779%**

0.1694***
0.0064

0.0553**
—0.0608**

0.0555**
—0.0247

0.0307
—0.1266%**

12. Firm growth
13. Firm age

—0.0421*

0.0076

2111, ***, ** and * represent significance levels at 1 %, 5 % and 10 %, respectively.

Note: N
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Table 6
The relationship between global diversification and CPG.

Variables CPG = 100 x Donation amount / Total sales
(€8] 2)
Global diversification —0.0004
(0.0003)
Cultural distance —0.0024%** —0.0019**
(0.0009) (0.0009)
Institutional quality 0.0231%** 0.0221%**
(0.0019) (0.0019)
Country risk —0.0312** —0.0342%*
(0.0135) (0.0136)
Economic growth —0.0019%** —0.0019%**
(0.0006) (0.0006)
State ownership —0.0458%** —0.0461***
(0.0023) (0.0023)
Firm size 0.0139*** 0.0143%***
(0.0001) (0.0001)
Debt level —0.0193*** —0.0189%**
(0.0045) (0.0045)
Profitability 0.2788*** 0.2788%***
(0.0195) (0.0195)
Slack —0.0011 —0.0011
(0.0032) (0.0032)
Firm growth 0.0025 0.0024
(0.0017) (0.0017)
Firm age 0.0146%*** 0.0141%**
(0.0009) (0.0009)
Year fixed effects Yes Yes
Industry fixed effects Yes Yes
Constant —1.0701*** —1.0741%**
(0.0028) (0.0028)
N 2111 2111
Log likelihood 158.1049 158.1342

Notes: Values in the parentheses are heteroscedasticity-robust standard error.
*k %% and * represent significance levels at 1 %, 5 % and 10 %, respectively.

2. Literature review and hypothesis development
2.1. Globadl diversification and CPG

Previous studies propose that stakeholder theory can account for
many aspects of firms' socially responsible behaviors (Attig et al., 2016;
Brammer et al., 2006; De Villa et al., 2019). Stakeholder theory posits
that one of the main objectives of a firm's managers is to meet the
various expectations of the firm's stakeholders. The theory also holds
that a firm's involvement in CSR, such as CPG, plays an important role in
helping the firm to build good relationships with its stakeholders
(Hillman and Keim, 2001). For instance, a firm can establish a sound
reputation and attain legitimacy in local markets by actively partici-
pating in numerous philanthropic activities (Brammer et al., 2009). The
process of global diversification tends to result in a firm's stakeholder
environment becoming more international and diverse. Specifically,
when a firm has a wide geographical range of operations, it inevitably
encounters new important stakeholder groups, such as new customers,
employees, and government regulators in foreign countries. Conse-
quently, the intensity and diversity of stakeholder pressures that such a
firm encounters will increase significantly, owing to variations in the
social, cultural, legal and economic environment between different
countries (Sharfman et al., 2004). Stakeholder theory suggests that
many of these stakeholder pressures relate to issues with firms' CSR
(Simerly, 1997). Therefore, MNCs are expected to increase their
engagement in CSR activities (such as philanthropic activities) in
response to the increasing and varied demands of various stakeholders
in different countries.

Hypothesis 1a. An MNC's level of global diversification is positively
related to its involvement in CPG, with more diversified MNCs investing more
financial resources in CPG than less diversified MNCs.

Increasing global diversification can also lead to a decrease in a firm's
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Table 7
The moderating effects of host country environment.
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Variables CPG = 100 x Donation amount / Total sales
@™ 2) 3 “@ 5)
Global diversification 0.0052%** 0.0017%** 0.0038%** —0.0031*** 0.0103***
(0.0004) (0.0003) (0.0004) (0.0003) (0.0004)
Global diversification x Cultural distance —0.0022%** —0.0008%**
(0.0001) (0.0002)
Global diversification x Institutional quality —0.0024*** —0.0035***
(0.0004) (0.0004)
Global diversification x Country risk —0.0211%** —0.0379%**
(0.0017) (0.0020)
Global diversification x Economic growth 0.0009%*** 0.0007***
(0.0001) (0.0001)
Cultural distance 0.0027*** —0.0015* —0.0024** —0.0011 0.0001
(0.0009) (0.0009) (0.0009) (0.0009) (0.0009)
Institutional quality 0.0234** 0.0290%** 0.0219%** 0.0222%** 0.0323***
(0.0019) (0.0019) (0.0019) (0.0019) (0.0019)
Country risk —0.0444%** —0.0335%* 0.0125 —0.0427%** 0.04077***
(0.0136) (0.0136) (0.0136) (0.0136) (0.0137)
Economic growth —0.0023%#* —0.0019%** —0.0020%** —0.0037%** —0.0035%**
(0.0006) (0.0006) (0.0006) (0.0006) (0.0006)
State ownership —0.0460%** —0.0460%*** —0.0462%** —0.0459%** —0.0459%**
(0.0023) (0.0023) (0.0023) (0.0023) (0.0023)
Firm size 0.0141* 0.0145%** 0.0141%** 0.0142* 0.0143*
(0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
Debt level —0.0193%#* —0.0185%** —0.0194+** —0.0184%** —0.0190%**
(0.0045) (0.0045) (0.0045) (0.0045) (0.0045)
Profitability 0.2776%** 0.2816%** 0.2788%*** 0.2826*** 0.2854***
(0.0195) (0.0196) (0.0195) (0.0195) (0.0196)
Slack —0.0011 0.0001 —0.0014 —0.0000 0.0008
(0.0032) (0.0032) (0.0032) (0.0032) (0.0032)
Firm growth 0.0017 0.0019 0.0024 0.0019 0.0011
(0.0017) (0.0017) (0.0017) (0.0017) (0.0017)
Firm age 0.0143%** 0.0140%** 0.0145%** 0.0150%** 0.0153***
(0.0009) (0.0009) (0.0009) (0.0009) (0.0009)
Year fixed effects Yes Yes Yes Yes Yes
Industry fixed effects Yes Yes Yes Yes Yes
Constant -1.0791 —1.089 —1.0794%** —1.0645%** —1.1008%**
(0.0028) (0.0028) (0.0028) (0.0028) (0.0028)
N 2111 2111 2111 2111 2111
Log likelihood 158.9487 158.8533 158.2292 159.2145 160.3567

Notes: Values in the parentheses are heteroscedasticity-robust standard error. ***, ** and * represent significance levels at 1 %, 5 % and 10 %, respectively.

involvement in CPG. First, highly diversified firms are likely to have
large operational costs, which limit their abilities to undertake corporate
charitable activities. Firms that operate in multiple countries tend to
have great difficulty adapting to foreign markets due to the “liability of
foreignness,” which arises from differences between firms' home-
country environments and host countries' environments, and result in
firms in host countries incurring higher costs than local firms (Zaheer
and Mosakowski, 1997). For instance, firms that operate in certain host
countries do not easily acquire legitimacy in these countries' local con-
texts, and encounter obstacles when attempting to coordinate em-
ployees from the populations of these foreign countries, due to these
countries' cultures differing from that of firms' home country (Peltokorpi
and Clausen, 2011). In this regard, MNCs must often invest substantial
capital to overcome the “liability of foreignness”. The coordination of
foreign subsidiaries distributed across multiple geographic regions is
also a significant challenge because each foreign subsidiary may prior-
itize its own interests, which may not be aligned with the interests of the
firm (Chen and Yu, 2012). Separate foreign subsidiaries operating in
different regions may even compete with one another instead of
collaborating (Zhou, 2018). Thus, managing multiple foreign sub-
sidiaries located in different regions is likely to represent a significant
challenge for MNCs. To address this challenge, MNCs must often invest
substantial capital to restructure their organizational management sys-
tems to respond to the geographically diversified nature of their business
operations. This increased expenditure in response to global diversifi-
cation is likely to limit MNCs' capacities for engaging in philanthropic
activities.
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Second, global diversification is likely to strengthen a firm's pre-
cautionary motives, which in turn may weaken its motivation for
investing in philanthropic activities. A firm that has a very broad
geographical scope of operations will inevitably face high levels of in-
ternational uncertainty, owing to various factors that differ among the
countries in which the firm operates (Mascarenhas, 1982). These factors
may include cultural heterogeneity, political risk, uncertainty regarding
economic policy, institutional heterogeneity, and exchange rate fluctu-
ations (Johanson and Vahlne, 1977). Consequently, with increasing
global diversification, the international uncertainty faced by a firm in-
creases significantly due to the extensive heterogeneity of the environ-
ments across multiple countries in which the firm operates. The
literature suggests that a firm that is conducting business in an uncertain
environment is likely to have a strong precautionary motive and thus
maintain a high level of financial flexibility, as this enhances its ability
to mitigate any future business distress (Han and Qiu, 2007; Duong
et al., 2020). Moreover, compared to conducting business within a
narrow geographical scope, doing business across a wide geographical
scope allows a firm to access more potentially profitable investment
opportunities (Kogut and Kulatilaka, 1994). These new opportunities
will also strengthen the precautionary motive of an MNC, i.e., it will
cultivate its financial flexibility to effectively seize investment oppor-
tunities in diversified geographical areas (Martinez-Sola et al., 2018).
Therefore, a firm with a high level of global diversification is likely to
maintain a high level of financial flexibility and to minimize its in-
vestments in philanthropic activities (i.e., CPG), as these are expensive
and have few financial benefits.
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Table 8
Robustness check of the relationship between global diversification and CPG
(Alternative dependent variable).

Variables CPG = 100 x Donation amount / Total assets
m (2)
Global diversification —0.0001
(0.0002)
Cultural distance —0.0003 —0.0002
(0.0006) (0.0006)
Institutional quality 0.0158%** 0.0155%**
(0.0013) (0.0013)
Country risk —0.0226** —0.0233**
(0.0094) (0.0095)
Economic growth —0.0007 —0.0007
(0.0004) (0.0004)
State ownership —0.0331%** —0.0332%**
(0.0016) (0.0016)
Firm size 0.0076%** 0.0077%***
(0.0001) (0.0001)
Debt level 0.0042 0.0043
(0.0031) (0.0031)
Profitability 0.2356%** 0.2356%**
(0.0137) (0.0137)
Slack —0.0143%** —0.0143%**
(0.0022) (0.0022)
Firm growth 0.0001 0.0001
(0.0011) (0.0011)
Firm age 0.0087%*** 0.0086***
(0.0007) (0.0007)
Year fixed effects Yes Yes
Industry fixed effects Yes Yes
Constant —0.6952%** —0.6961***
(0.0020) (0.0020)
N 2111 2111
Log likelihood 398.3244 398.3244

Notes: Values in the parentheses are heteroscedasticity-robust standard error.
**k %% and * represent significance levels at 1 %, 5 % and 10 %, respectively.

Given the discussion above, the following hypothesis is proposed.

Hypothesis 1b. An MNC's level of global diversification is negatively
related to its involvement in CPG, with more diversified MNCs investing less
financial resources in CPG than less diversified MNCs.

2.2. The role of host-country environment

2.2.1. The role of cultural distance

Culture is defined as “the collective programming of the mind”
possessed by a group of people (Hofstede, 1980). A country's national
culture consists of various aspects, such as social norms, beliefs and
values, which are deeply embedded in the minds of its people (Shenkar,
2001). National culture is thus an important component of the informal
institutional environment (Hofstede, 2003). Although it is difficult to
directly observe national culture, it has a far-reaching and profound
influence on individuals and economic entities (Yiu and Makino, 2002).
The term “cultural distance” denotes the extent of cultural differences
between two nations (Quer et al., 2012). Cultural distance may have two
opposing effects on the relationship between a firm's global diversifi-
cation and its involvement in CPG.

On the one hand, a firm operating in a host country with a large
cultural distance from home country may participate in more CPG than a
firm operating in a host with a small cultural distance from home
country. Prior research suggests that large cultural distance will make it
difficult for the firm to interact with local stakeholders in its host
country (Zaheer and Mosakowski, 1997). As a result, the firm will face
considerable obstacles in its pursuit of social legitimacy and in
addressing the complicated demands of its different stakeholders (Kang
and Jiang, 2012). In this scenario, stakeholder theory posits that the
firm's CPG will play an active role in its response to stakeholder de-
mands. That is, compared to a firm that operates in the host country that

97

Technological Forecasting & Social Change 184 (2022) 122025

is culturally close to home country, the firm that operates in the host
country that is culturally distant to home country are likely to engage in
more philanthropic activities, in attempts to establish and maintain
good relationships with local stakeholders in their host countries.

Hypothesis 2a. The cultural distance between a firm's home and host
country positively moderates the relationship between its global diversifica-
tion and involvement in CPG.

On the other hand, a firm operating in a host country with a large
cultural distance from home country may also participate in less CPG
than a firm operating in a host country with a small cultural distance
from home country. Previous studies suggest that cultural distance is a
major source of uncertainty for any firm conducting its business in the
international market (Kogut and Singh, 1988; Jain et al., 2019). For
example, Cho and Padmanabhan (2005) show that MNCs operating in
culturally distant host countries often face great uncertainty due to their
lack of familiarity with the business environments of their host coun-
tries. According to the precautionary motive (Han and Qiu, 2007),
experiencing a high level of external uncertainty will increase a firm's
motivation to retain high levels of cash holdings, as these will give the
firm the financial flexibility it needs to mitigate potentially adverse
circumstances in the future. Thus, MNCs operating in widely global
scope are likely to be involved in fewer philanthropic activities than
MNCs operating in limited global scope, as this enables them to achieve
greater financial flexibility when operating in culturally distant coun-
tries. Therefore, the following hypothesis is proposed.

Hypothesis 2b. The cultural distance between a firm's home and host
country negatively moderates the relationship between its global diversifica-
tion and involvement in CPG.

2.2.2. The role of institutional quality

The extant literature suggests that institutional environment plays an
important role in international operations (Henisz, 2000). Institutional
quality is an indicator to clarify how good a country's institutional en-
vironments (i.e., government system, property rights, contract enforce-
ment, investor protection, and the like) are (Levchenko, 2007). Firms
operating in countries with high institutional quality may participate in
more philanthropic activities than firms operating in countries with low
institutional quality. Luo (2006) suggests that the countries with high
institutional quality typically have well-established charity systems that
encourage corporate philanthropic donations and thereby could ensure
that firms' donations reach their target beneficiaries, while in countries
with imperfect institutional environments, the frequent loss of philan-
thropic donations before they reach their targeted beneficiaries dis-
courages firms from engaging in local philanthropic activities. As a
result, the countries with high institutional quality will attract firms to
donate more. In addition, the general public in host countries with high
institutional quality also tends to place a greater emphasis on the sig-
nificance of CSR than the general public in host countries with low
institutional quality (Yang and Rivers, 2009). Thus, firms entering
countries with high institutional quality may initiate philanthropic en-
gagements to satisfy their local stakeholders' expectations.

Hypothesis 3a. The institutional quality of a firm's host country positively
moderates the relationship between its global diversification and its involve-
ment in CPG.

From another point of view, the low institutional quality of a host
country may increase a firm's engagement in CPG. Often, an imperfect
institutional environment in a country suggests that there is a lack of
transparency and supervision over CPG in that country (Zhou, 2015).
The local stakeholders of such countries also tend to greatly distrust
foreign firms (Zeng and Xu, 2019). Firms operating in such countries
therefore have to overcome the liability of foreignness to enable them to
obtain social license to operate, and maintain good political and com-
mercial relationships with local governments (Shirodkar et al., 2018).
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Table 9
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Robustness check of the moderating effects of host country environment (Alternative dependent variable).

Variables CPG = 100 x Donation amount / Total assets
@™ 2) 3 “@ 5)
Global diversification 0.0036*** 0.0015%** 0.0010%** —0.0020%*** 0.0045%**
(0.0003) (0.0002) (0.0002) (0.0002) (0.0003)
Global diversification x Cultural distance —0.0014%** —0.0006%**
(0.0001) (0.0001)
Global diversification x Institutional quality —0.0018%** —0.0018***
(0.0003) (0.0003)
Global diversification x Country risk —0.0054%** —0.0137%**
(0.0012) (0.0014)
Global diversification x Economic growth 0.0006%** 0.0005%**
(0.0001) (0.0001)
Cultural distance 0.0028*** 0.0001 —0.0003 0.0003 0.0015%*
(0.0007) (0.0006) (0.0006) (0.0006) (0.0007)
Institutional quality 0.0164** 0.0207%*** 0.0155%** 0.0156%** 0.0211%**
(0.0013) (0.0013) (0.0013) (0.0013) (0.0013)
Country risk —0.0300%** —0.0227%** —-0.0114 —0.0291%** 0.0002
(0.0095) (0.0095) (0.0095) (0.0095) (0.0096)
Economic growth —0.0010%* —0.0007 —0.0007 —0.0020%** —0.0018%**
(0.0004) (0.0004) (0.0004) (0.0004) (0.0004)
State ownership —0.0331%** —0.0331%** —0.0332%** —0.0330%** —0.0330%**
(0.0016) (0.0016) (0.0016) (0.0016) (0.0016)
Firm size 0.0076* 0.0079%** 0.0077%** 0.0077* 0.0077*
(0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
Debt level 0.0041 0.0046 0.0041 0.0046 0.0044
(0.0032) (0.0032) (0.0032) (0.0031) (0.0032)
Profitability 0.2349%%* 0.2378%*%* 0.2356%** 0.2382%%* 0.2396***
(0.0137) (0.0138) (0.0137) (0.0137) (0.0138)
Slack —0.0143%+** —0.0133%** —0.0144+** —0.0135%** —0.0130%**
(0.0022) (0.0022) (0.0022) (0.0022) (0.0022)
Firm growth —0.0004 —0.0003 0.0001 —0.0003 —0.0008
(0.0011) (0.0011) (0.0011) (0.0011) (0.0011)
Firm age 0.0088%*** 0.0086%** 0.0087*** 0.0092%%* 0.0093***
(0.0007) (0.0007) (0.0007) (0.0007) (0.0007)
Year fixed effects Yes Yes Yes Yes Yes
Industry fixed effects Yes Yes Yes Yes Yes
Constant —0.6992 —-0.707 —0.6975%** —0.6892%** —0.7079%**
(0.0020) (0.0020) (0.0020) (0.0020) (0.0020)
N 2111 2111 2111 2111 2111
Log likelihood 399.2027 399.2838 398.3299 399.4592 400.3834

Notes: Values in the parentheses are heteroscedasticity-robust standard error. ***, ** and * represent significance levels at 1 %, 5 % and 10 %, respectively.

Thus, as philanthropic activity is generally an effective strategy by
which foreign firms can improve their legitimacy in a host market
(Rathert, 2016), firms operating in host countries with low institutional
quality can be incentivized to engage in CPG. Based on the above dis-
cussion, the following hypothesis is proposed.

Hypothesis 3b. The institutional quality of a firm's host country nega-
tively moderates the relationship between its global diversification and its
involvement in CPG.

2.2.3. The role of country risk

Country risk refers to the uncertainty in the political, economic and
financial environments (Cosset and Roy, 1991; Nordal, 2001). The level
of risk in a host country is a key factor that may influence a firm's
business actions in that country (Dunning, 1988). There are numerous
factors that can determine country risk, such as the relative uncertainties
of government instability, socioeconomic conditions, internal conflicts,
external conflicts, corruption, financial conditions, unexpected inflation
and economic policies (Oetzel et al., 2001). When a firm operating in a
foreign market, the level of country risk associated with the host country
is an important channel through which the host-country environment
may influence the firm's actions (De Villa et al., 2019). Studies suggest
that country risk may influence the CPG of MNCs from the following two
opposite ways.

From one perspective, country risk may increase the CPG of MNCs.
Studies suggest that firms practice CSR to reduce their external risk
(Albuquerque et al.,, 2019; Chintrakarn et al., 2021). For example,
Albuquerque et al. (2019) develop a theoretical model to analyze the
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relationship between the engagement of firms' CSR activities and firm
risk, and suggest that the engagement of CSR activities can be a tool for
mitigating the level of firm risk. Similarly, Chatjuthamard et al. (2020)
show that CSR can substantially mitigate the negative effect of political
risk on a firm. In addition, Chintrakarn et al. (2021) find that firms
participating in more CSR activities tend to experience less risk during
global financial crises than lose participating in fewer CSR activities.
Therefore, MNCs conducting their business in host countries with high
levels of country risk are likely to participate in more CPG, an important
part of CSR, than those conducting their business in host countries with
low levels of country risk, as this can reduce the possibility that firms are
adversely impacted in the future by problems arising due to their host
countries' risk.

Hypothesis 4a. The relative level of country risk associated with a firm's
host country positively moderates the relationship between that firm's global
diversification and its engagement in CPG.

From a different perspective, country risk may also weaken the
motivation of firms to participate in CPG. First, firms operating in
foreign countries with a high level of country risk are likely to have high
operational costs, which will limit their capacities for philanthropic
activities. Such firms also tend to have difficulty accessing reliable and
useful business information (Delios and Henisz, 2003), and thus will
experience severe information asymmetry. An adverse outcome of in-
formation asymmetry is an increase in the cost of raising external capital
(Dierkens, 1991; Lambert et al., 2012), which accounts for firms' in such
countries having increased operation costs (as mentioned above), in
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Table 10
Robustness check of the relationship between global diversification and CPG
(Heckman two-stage method).

Variables CPG = 100 x Donation amount / Total sales
(€D) @
Global diversification —0.0005
(0.0003)
Cultural distance —0.0023** —0.0018*
(0.0009) (0.0009)
Institutional quality 0.0234%** 0.0223%***
(0.0019) (0.0019)
Country risk —0.0304** —0.0338**
(0.0137) (0.0137)
Economic growth —0.0016** —0.0016**
(0.0006) (0.0006)
State ownership —0.0455%** —0.0459%**
(0.0023) (0.0023)
Firm size 0.0131%** 0.0134%***
(0.0001) (0.0001)
Debt level —0.0170%** —0.0166***
(0.0045) (0.0046)
Profitability 0.2791%%* 0.2792%%*
(0.0201) (0.0201)
Slack —0.0021 —0.0021
(0.0032) (0.0032)
Firm growth 0.0038** 0.0037%*
(0.0017) (0.0017)
Firm age 0.0152%** 0.0147%**
(0.0010) (0.0010)
IMR —0.0222%%* —0.0234%**
(0.0056) (0.0056)
Year fixed effects Yes Yes
Industry fixed effects Yes Yes
Constant —1.0471%** —1.0500%**
(0.0029) (0.0029)
N 2111 2111
Log likelihood 158.1049 158.1342

Notes: Values in the parentheses are heteroscedasticity-robust standard error.

, ** and * represent significance levels at 1 %, 5 % and 10 %, respectively.

addition to high financial pressures. Under such circumstances, any
engagement by a firm in CPG may be counterproductive, as it requires
extensive capital investment yet provides limited and unpredictable
financial benefits (Margolis and Walsh, 2003). Therefore, firms con-
ducting business activities in host countries with a high level of country
risk may participate less in CPG than those conducting business activ-
ities in host countries with a low level of country risk.

Second, a firm may reduce its engagement in CPG in a host country
with a high level of country risk due to having a stronger precautionary
motive than other firms. That is, firms that conduct their businesses in
high-risk environments expect to be impacted by severe levels of in-
formation asymmetry and to subsequently encounter adverse financial
conditions (Cashman et al., 2015). Such firms are likely to adopt con-
servative financial policies that lower the probability that they will be
impacted by financial distress in the future (Huang et al., 2015; Wang
et al., 2021). Thus, firms operating in foreign countries with a high level
of country risk have strong precautionary incentives to retain their
financial resources, as this gives them greater financial flexibility than
engaging in CPG.

Based on the above discussion above, the following hypothesis is
proposed.

Hypothesis 4b. The relative level of country risk associated with a firm's
host country negatively moderates the relationship between that firm's global
diversification and its engagement in CPG.

2.2.4. The role of economic growth

The economic growth of a country is generally considered to be a
manifestation of its overall economic prosperity, and is thus a country
must have sufficient economic growth to enable MNCs to operate in the
country (Gomes-Casseres, 1990; Rahko, 2021). The economic growth of
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a host country may influence the relationship between a firm's global
diversification and its engagement in CPG in two contrasting ways.

On the one hand, the economic growth of a host country may posi-
tively moderate the relationship between a firm's global diversification
and its engagement in CPG. Studies suggest that external social support
plays an important role in determining a firm's ability to seize invest-
ment opportunities because the external stakeholder groups could offer
critical resources for the firm's development (Sethi and Guisinger, 2002;
Pfeffer and Salancik, 1978), with this being especially true for firms
operating in foreign countries (Lu and Xu, 2006). Nonetheless, due to
their lack of familiarity with the local environment, MNCs often suffer
from the liability of foreignness in their host countries (Zaheer, 1995).
Literature on CPG suggests that firms can gain social support in local
markets by engaging in philanthropic activities, as these activities
facilitate the development of good relationships between firms and their
local regulators and customers (Chen et al., 2015; Hornstein and Zhao,
2018). Thus, compared to MNCs operating in host countries with rela-
tively low levels of economic growth, MNCs operating in host countries
with relatively high levels of economic growth will likely participate in
more philanthropic activities to cultivate favorable business connections
and seize investment opportunities.

Hypothesis 5a. The economic growth of a firm's host country positively
moderates the relationship between the firm's global diversification and its
engagement in CPG.

On the other hand, the economic growth of a host country may also
strengthen a firms' precautionary motive. If this occurs, the economic
growth of a host country will negatively moderate the relationship be-
tween a firm's global diversification and its engagement in CPG. It is
proposed that the high economic growth of a country signals that many
valuable opportunities exist in the country (Kuznets, 1973). Firms that
conduct business in host countries with high economic growth are thus
well positioned to take advantage of numerous favorable investment
opportunities (Temiz and Gkmen, 2014). Nonetheless, firms often
require additional financial support to seize investment opportunities
(Smith and Watts, 1992), and thus firms aiming to effectively seize and
implement development opportunities will likely have stronger pre-
cautionary motives than firms that are not aiming to do so. Specifically,
they the former firms will reduce their participation in cash-consuming
activities, such as CPG, to retain liquidity for use in future investment
opportunities. Based on the points discussed above, the following hy-
pothesis is proposed.

Hypothesis 5b. The economic growth of a firm's host country negatively
moderates the relationship between the firm's global diversification and its
engagement in CPG.

3. Methodology
3.1. Data

The study focuses on A-share listed MNCs in the manufacturing
sector in China over the period of 2006-2019. We collect data for the
study as follows. First, we obtain the information of Chinese A-share
listed manufacturing firms from China Stock Market and Accounting
Research (CSMAR), a widely used data-source in Chinese studies (Chen
et al., 2015). Second, to document the characteristics of MNCs' global
diversification, we scrutinize firms' annual reports and manually collect
information on their foreign businesses, such as the various host coun-
tries in which they have business operations. Third, we obtain CPG data
from the firms' CSR reports. Chinese A-share listed firms began
disclosing CSR reports in 2006 and 862 firms disclosed CSR reports in
this year. Such reports have become increasingly valued by firms. By
2019, the number of CSR reports issued by Chinese A-share listed
manufacturing firms reached 2316. Fourth, as we aim to measure cul-
tural distance using Hofstede's cultural indices (see below), we collect
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Robustness check of the moderating effects of host country environment (Heckman two-stage method).

Variables CPG = 100 x Donation amount / Total sales
@™ 2) 3 “@ 5)
Global diversification 0.0052%** 0.0017%** 0.0037%** —0.0031*** 0.0104%***
(0.0004) (0.0003) (0.0004) (0.0003) (0.0004)
Global diversification x Cultural distance —0.0022%** —0.0008%**
(0.0001) (0.0002)
Global diversification x Institutional quality —0.0024*** —0.0035***
(0.0004) (0.0004)
Global diversification x Country risk —0.0209%** —0.0381***
(0.0017) (0.0020)
Global diversification x Economic growth 0.0009%*** 0.0007***
(0.0001) (0.0001)
Cultural distance 0.0028*** —0.0014 —0.0022** —0.0010 0.0003
(0.0009) (0.0009) (0.0009) (0.0009) (0.0010)
Institutional quality 0.0236*** 0.0294%** 0.0221*** 0.0224%** 0.0327%**
(0.0020) (0.0020) (0.0020) (0.0020) (0.0020)
Country risk —0.0440%** —0.0331%* 0.0123 —0.0421%** 0.0416***
(0.0138) (0.0138) (0.0138) (0.0138) (0.0139)
Economic growth —0.0020%** —0.0016%* —0.0017%** —0.0034%** —0.0032%**
(0.0006) (0.0006) (0.0006) (0.0007) (0.0007)
State ownership —0.0458%** —0.0458%*** —0.0460%** —0.0457%** —0.0457%**
(0.0023) (0.0023) (0.0023) (0.0023) (0.0023)
Firm size 0.0132* 0.0136%** 0.0133*** 0.0134* 0.0134*
(0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
Debt level —0.0168%** —0.0160%** —0.0172%** —0.0161%*** —0.0165%**
(0.0046) (0.0046) (0.0046) (0.0046) (0.0046)
Profitability 0.2781*** 0.2822%** 0.2792%%** 0.2830*** 0.2859%**
(0.0201) (0.0202) (0.0201) (0.0201) (0.0202)
Slack —0.0022 —0.0009 —0.0025 —0.0011 —0.0003
(0.0032) (0.0032) (0.0032) (0.0032) (0.0032)
Firm growth 0.0031* 0.0033* 0.0037** 0.0032* 0.0025
(0.0017) (0.0017) (0.0017) (0.0017) (0.0017)
Firm age 0.0149%** 0.0146%** 0.0150%** 0.0155%** 0.0158%***
(0.0010) (0.0010) (0.0010) (0.0010) (0.0010)
IMR —0.0250%** —0.0251%** —0.0226%** —0.0228%** —0.0247%**
(0.0056) (0.0056) (0.0056) (0.0056) (0.0056)
Year fixed effects Yes Yes Yes Yes Yes
Industry fixed effects Yes Yes Yes Yes Yes
Constant —1.0526%** —1.0639*** —1.0562%** —1.0406%** —1.0754%**
(0.0029) (0.0029) (0.0029) (0.0029) (0.0029)
N 2111 2111 2111 2111 2111
Log likelihood 158.9487 158.8533 158.2292 159.2145 160.3567

Notes: Values in the parentheses are heteroscedasticity-robust standard error. ***

the raw information of national culture from Hofstede Insights. Fifth, we
collect data describing each country's institutional quality from the
World Bank's Worldwide Governance Indicators (WGI) database, a
widely used database in studies on institutional environments (Marano
et al., 2017; Hornstein and Zhao, 2018). The WGI database contains
information that reflect the relative quality of institutions in each of
approximately 212 countries globally. Sixth, we measure host-country
risk using the data obtained from the International Country Risk
Guide (ICRG), which is provided by the PRS Group. The ICRG provides a
composite rating for the political, financial, and economic risk associ-
ated with each country. Seventh, to analyze the effect of a host country's
economic growth on a MNCs' philanthropic giving, we obtain economic
data for each host country in our dataset from the World Development
Index (WDI) database, which contains rich development indicators for
countries worldwide. Finally, we obtain the additional firm-level data
from CSMAR. After matching the data from the various datasets outlined
above, we obtain 2111 firm-year observations in the final sample.
Table 1 summarizes the data source of this study.

3.2. Variables

3.2.1. Dependent variable

CPG. We proxy each firm's CPG based on a measure of its social
donations relative to its total sales. This measurement of CPG is a
commonly used indicator in the existing literature (Brown et al., 2006;

and * represent significance levels at 1 %, 5 % and 10 %, respectively.

Wei et al., 2018). Specifically, CPG is measured as the following way:

Total social donations;,

CPG;, = 100 x (€D)]

Total sales;,

where Total social donations; . is firm i's total social donations in year t,
Total sales;,  is firm {i's total sales in year t.

3.2.2. Independent variables

Global diversification. Our measure of global diversification is derived
from information in annual reports of Chinese A-share listed firms.
Based on existing disclosure rules for Chinese A-share listed firms, they
are not obliged to disclose the details and the precise distributions of
their operations globally in a consistent way. Accordingly, a widely used
alternative measure for a firm's global diversification is the total number
of foreign countries in which a firm's subsidiaries are located (Brammer
et al., 2006; Tallman and Li, 1996). This provides a suitable proxy
measure of a firm's global diversification for two reasons. First, it
effectively captures global diversification because a firm's operational
distribution is strongly related to the distribution of its subsidiaries
(Tallman and Li, 1996). Second, information about the locations of a
firm's subsidiaries is often available in the notes of its annual report.
Thus, we measure the global diversification of a firm as the number of
foreign countries on which the firm has subsidiaries.
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Table 12
The relationship between global diversification and CPG by employing 2SLS.

First stage Second stage

Variables Global Variables CPG = 100 x
diversification Donation amount /
Total sales
Global —0.0003
diversification IV (0.0003)
Cultural distance —0.0019%*
(0.0009)
Institutional 0.0221 ***
quality (0.0019)
Lag Global 0.8408%*** Country risk —0.0342%*
diversification (0.0168) (0.0136)
Lag Productivity 0. 2151* Economic growth —0.0019%**
(0.1187) (0.0006)
Lag State —0.2322* State ownership —0.0461***
ownership (0.1196) (0.0023)
Lag Firm size 0.1730%** Firm size 0.0143%**
(0.0553) (0.0001)
Lag Debt level —0.2551 Debt level —0.0189%**
(0.4132) (0.0045)
Lag Profitability —1.0270 Profitability 0.2788%***
(1.2471) (0.0195)
Lag Slack —0.0686 Slack —0.0011
(0.1806) (0.0032)
Lag Firm growth —0.0541 Firm growth 0.0024
(0.1256) (0.0017)
Lag Firm age —0.1189 Firm age 0.0141%**
(0.2002) (0.0009)
Year fixed effects Yes Year fixed effects Yes
Industry fixed Yes Industry fixed Yes
effects effects
Constant —2.5638 Constant —1.0741%**
(2.8365) (0.0028)
N 1839 N 1839
F test of excluded 278.26 Sargan statistic 5.48
instruments:
Prob > F 0.0000 Chi? P value 0.6019

Notes: Values in the parentheses are heteroscedasticity-robust standard error.

*#% %% and * represent significance levels at 1 %, 5 % and 10 %, respectively.
3.2.3. Moderator

Cultural distance. We measure Cultural distance as the average cultural
distance between China (the home country for all firms in our study) and
all foreign countries in which a firm has subsidiaries. Cultural distance
between China and a given host country is measured by constructing an
index that is similar to that built by Kogut and Singh (1988); this method
is widely used in previous studies within the field of international
business (Peltokorpi and Froese, 2009; Liu et al., 2020). The formula for
a given host country j's cultural distance is as follows:

(I; — Ik,CH)2

Ve @

Cultural distance; = é [Z ] k=1,-,6
k

where Iy jand Iy, cg represent country j's and China's scores in Hofstede's
k™ dimension, respectively; and Vi indicates the variance of the k™
dimension across countries. We use six dimensions of national culture to
calculate the culture distance index. The six dimensions include “power
distance”, “individualism v.s. collectivism”, “masculinity v.s. femi-
ninity”, “uncertainty avoidance”, “long term orientation v.s. short term
normative orientation”, “indulgence v.s. restraint”.

Institutional quality. We measure Institutional quality as the average
institutional quality across all foreign countries in which a firm has
subsidiaries. Since a firm's sales or asset in each country cannot be ob-
tained exactly, the weight of each country is not included in the calcu-
lation of Institutional quality. The measure of each host country's
institutional quality is based on data from the WGI database, a widely
used database in studies of institutional environments (Marano et al.,
2017; Hornstein and Zhao, 2018). The WGI database contains six
different indicators including “voice and accountability”, “political
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stability and absence of violence/terrorism”, “government effective-
ness”, “regulatory quality”, “rule of law”, and “control of corruption”.
Each of those indicators is a measure in a conceptually distinct dimen-
sion of the quality of a country's institutions. Each indicator in the WGI
database has been standardized. In keeping with previous studies (e.g.,
Herrera-Echeverri et al., 2014), we measure each country's institutional
quality by averaging its scores for these six indicators.

Country risk. We measure Country risk as the average country risk
across all foreign countries in which a firm has subsidiaries. The country
risk of each foreign country is derived from its Country Risk Rating in the
ICRG, which is widely used in previous studies (Erb et al., 1996; Lee
et al., 2017). The Country Risk Rating is a composite rating of a given
country's political, financial, and economic risk. According to the ICRG,
the highest value of Country Risk Rating is 100, which corresponds to a
country with the lowest level of risk. To facilitate the interpretation of
the relevant empirical results, we measure the country risk of each host
country as

Country Risk Rating;

100 ®

Country Risk; = 1—
where Country Risk Ratingj represents country j's Country Risk Rating in
the ICRG. In doing so, we finally obtain the metric Country risk, in which
larger values correspond to higher levels of risk.

Economic growth. We measure Economic growth as the average eco-
nomic growth across all foreign countries in which a firm has sub-
sidiaries. The economic growth of each country is proxied by its annual
growth rate of GDP per capita; this is one of the most widely used in-
dicators of a country's economic growth (Borensztein et al., 1998; Zheng
and Walsh, 2019).

3.2.4. Control variables

As a firm's CPG may be influenced by factors other than those out-
lined above, we include the following set of control variables in the
empirical model, as is done in previous empirical studies on CPG. (i)
State ownership. Previous studies find that state ownership plays an
important role in shaping the social responsibility of firms in emerging
markets (Li and Zhang, 2010). In accordance with a commonly used
method (Luo et al., 2017), we use a dummy variable to measure State
ownership, which has a value of “1” when a firm's ultimate decision-
making body is the Chinese government, and “0” otherwise. (ii) Firm
size. Studies suggest that larger firms are more visible to the general
public than smaller firms (Zhang et al., 2015), and thus large firms take
part in more philanthropic activities than small firms. We calculate Firm
size as the logarithm of a firm's total assets. (iii) Debt level. High debt
levels tend to increase firms' costs, which weaken a firm's ability to
satisfy public expectations by engaging in CPG (Adams and Hardwick,
1998). We measure a firm's Debt level as the ratio of its total liabilities to
its total assets. (ix) Profitability. Previous research suggests that more
profitable firms are likely to possess greater capacities for participating
in philanthropic activities than less profitable firms (Cochran and Wood,
1984). Therefore, we control for a firm's profitability, which we measure
as its net profit divided by its equity. (x) Slack. We control for a firms'
organizational slack (Slack), i.e., excess capacity, because a firm with
higher slack has a greater ability to focus on philanthropy than a firm
with lower slack (Xu et al., 2015). Slack equals the ratio of a firm's slack
resources to its total sales, where slack resources include receivables,
inventory, and selling-, general- and administrative expenses (Belderbos
et al., 2014). (xi) Firm growth. Compared to firms that experience low
growth, those that experience high growth may face greater liquidity
pressures that weaken their abilities to commit to philanthropic activ-
ities (Luo et al., 2017). We measure Firm growth as the rate of growth in a
firm's sales. (xii) Firm age. Compared to younger firms, older firms may
be more active in philanthropy because they are embedded in wide
charity networks (Wei et al., 2018; Marquis and Lee, 2013). We define
Firm age as the logarithm of the number of years since the year of
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Table 13
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The moderating effects of host country environment by using Global diversification IV obtained from 2SLS.

Variables CPG = 100 x Donation amount / Total sales
@™ (2) ®3) @ 5)
Global diversification IV 0.0064*** 0.0008** 0.0091%** —0.0008** 0.0190%**
(0.0004) (0.0003) (0.0004) (0.0003) (0.0004)
Global diversification IV x Cultural distance —0.0027%** —0.0022%**
(0.0001) (0.0001)
Global diversification IV x Institutional quality —0.0011%** —0.0031***
(0.0003) (0.0004)
Global diversification IV x Country risk —0.0461*** —0.0519%**
(0.0016) (0.0019)
Global diversification IV x Economic growth 0.0002** 0.0003**
(0.0001) (0.0001)
Cultural distance 0.0074%*** —0.0003 —0.0011 —0.0003 0.0051***
(0.0009) (0.0009) (0.0009) (0.0009) (0.0009)
Institutional quality 0.0209*** 0.0239%*** 0.0202%** 0.0204*** 0.0307***
(0.0018) (0.0018) (0.0018) (0.0018) (0.0019)
Country risk —0.0915%** —0.0732%** 0.04627** —0.0752%%** 0.0534%***
(0.0126) (0.0126) (0.0127) (0.0126) (0.0127)
Economic growth 0.0049%*** 0.0054*** 0.0050%** 0.0048%*** 0.0053***
(0.0006) (0.0006) (0.0006) (0.0006) (0.0006)
State ownership —0.0317%** —0.0317%*** —0.0317%** —0.0318%** —0.0317%**
(0.0021) (0.0021) (0.0021) (0.0021)
Firm size 0.0163* 0.0159%** 0.0165° 0.0160*
(0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
Debt level —0.0334%** —0.0328%** —0.0338%** —0.0332%%* —0.0331%**
(0.0042) (0.0042) (0.0042) (0.0042) (0.0042)
Profitability 0.26927%** 0.2754%%* 0.2732%%%* 0.2738*** 0.2736%**
(0.0198) (0.0199) (0.0198) (0.0198) (0.0198)
Slack —0.0116%** —0.0112%** —0.0123%*** —0.0115%** —0.0112%**
(0.0029) (0.0029) (0.0029) (0.0029) (0.0029)
Firm growth —0.0022 —0.0015 —0.0015 —0.0013 —0.0029*
(0.0017) (0.0017) (0.0017) (0.0017) (0.0017)
Firm age 0.0141%** 0.0124%%* 0.0135%** 0.0127%** 0.0138***
(0.0009) (0.0009) (0.0009) (0.0009) (0.0009)
Year fixed effects Yes Yes Yes Yes Yes
Industry fixed effects Yes Yes Yes Yes Yes
Constant —0.5378%** —0.5311*** —0.5258%*** —0.5213%** —0.5602%***
(0.0026) (0.0026) (0.0026) (0.0026) (0.0026)
N 1839 1839 1839 1839 1839
Log likelihood 185.3797 184.6926 186.0247 184.5998 187.3818

Notes: Values in the parentheses are heteroscedasticity-robust standard error. ***, ** and * represent significance levels at 1 %, 5 % and 10 %, respectively.

establishment of a given firm.

In addition to the variables described above, we also control for fixed
effects of a firm's specific industry and year, by including one dummy
variable for each.

Table 2 presents the definitions and measures of the main variables.

3.3. Model
To examine the effect of a firm's global diversification on its CPG, we

construct a model as follows:

CPG;; = p, + B,Global diversification;, + f,Cultural distance;,
+PsInstitutional quality;, + p,Country risk;,
+psEconomic growth,, + WX, + 7L + e

4

where X; ;is a set of the control variables defined above (State ownership,
Firm size, Debt level, Profitability, Slack, Firm growth, and Firm age); and I; ;
is a set of dummy variables for the year and industry.

We construct the following model to examine the moderating effect
of a firm's host-country environment on the relationship between its
global diversification and its CPG.
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CPG;, = 0y + 0,Global diversification;,
+60,Global diversification;, x Cultural distance;,
+03Global diversification;, x Institutional quality;

+0,4Global diversification;, x Country risk;,

)
+05Global diversification;, x Economic growth;,
+0¢Cultural distance;, 4 0;Institutional quality;,

+03 Country risk;, + 0yEconomic growth; , + WX+ 7L, + i

Table 3 presents the predicted coefficients for Model 2 and Model 3
according to hypotheses in previous sections.

4. Results
4.1. Descriptive analyses

Table 4 presents the descriptive statistics of main variables used in
this study. The results indicate that Chinese manufacturing firms donate
less to the public (their average CPG is equivalent to only 0.02 % of their
total sales). The mean value of Global diversification is 3.3323, which
indicates that, on average, a firm operates in more than three countries.
Moreover, Chinese manufacturing firms tend to operate in countries
with which they share a large cultural distance (the mean value of
Cultural distance is 2.2609), and in countries featuring high institutional
quality (the mean value of Institutional quality is 1.0768), low country
risk (the mean value of Country risk is 0.1814), and high economic
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growth (the mean value of Economic growth is 2.59 %).

Table 5 presents a correlation matrix for the main variables. The
results indicate that the correlations between Global diversification and
the other explanatory variables (and control variables) all fall within
acceptable ranges. This suggests that our analyses are not significantly
affected by multicollinearity.

4.2. Data analyses

We use the Tobit regression technique for the statistical analysis
because the value of the dependent variable CPG is greater than or equal
to zero. This approach is commonly used in previous studies on CPG (e.
g., Li et al., 2015; Luo et al., 2017).

4.2.1. Global diversification and CPG

Table 6 reports the results of regressions for CPG on the main inde-
pendent variables. Model 1 is the baseline model, as it includes only
Cultural distance, Institutional quality, Country risk, Economic growth, and
the control variables. As seen from column (1), State ownership has a
negative coefficient (—0.0458) and is significant at the 1 % level; this
indicates that state ownership is likely to reduce a firm's total charitable
donations. Firm size has a positive coefficient (0.0139) and is significant
at the 1 % level; this indicates that compared to smaller firms, larger
firms are likely to have more resources to dedicate toward philanthropic
activities. Debt level has a negative coefficient (—0.0193) and is signifi-
cant at the 1 % level, suggesting firms that are highly leveraged tend to
donate less than firms that are not highly leveraged. Profitability has a
positive coefficient (0.2788) and is significant at the 1 % level, sug-
gesting that profitable firms tend to donate more than unprofitable
firms. Firm age has a positive coefficient (0.0146) and is significant at the
1 % level, suggesting that compared to younger firms, older firms are
more engaged in philanthropic activities.

Column 2 in Table 6 adds the variable Global diversification into the
baseline model, which aims to test H1. The results of the regression show
that Global diversification has a negative coefficient (—0.0004) and is
insignificant at the 10 % level. This indicates that firms' relative levels of
global diversification do not significantly affect their public donations.
Therefore, this finding does not support Hypothesis 1a or Hypothesis 1b.

4.2.2. The role of host-country environment

Table 7 reports the results of regressions testing for the moderating
effects of host-country characteristics. Column (1) presents the results of
aregression testing for the moderating effect of the cultural distance of a
host country on the relationship between a firm's global diversification
and its CPG. The results show that the coefficient of the interaction term
Global diversification x Cultural distance is negative (—0.0022) and sig-
nificant at the 1 % level. This suggests that the greater the cultural
distance between a firm's home and a host country, the more negative
the relationship between the firm's global diversification and its CPG.
This finding supports H2b.

Column (2) presents the results of a regression testing for the
moderating effect of the institutional quality of a firm's host country on
the relationship between the firm's global diversification and its CPG.
The results show that the coefficient for the interaction term Global
diversification x Institutional quality is negative (—0.0024) and significant
at the 1 % level. This suggests that the higher a firm's host country's
institutional quality, the more negative the relationship between the
firm's global diversification and its CPG. This finding supports H3b.

Column (3) presents the results of a regression testing for the
moderating effect of the country risk of a firm's host country on the
relationship between the firm's global diversification and its CPG. The
results show that the coefficient of the interaction term Global diversifi-
cation x Country risk is negative (—0.0211) and significant at the 1 %
level. This suggests that the greater the economic risk of a firm's host
country, the more negative the relationship between the firm's global
diversification and its CPG. This finding supports H4b.
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Column (4) presents the results of a regression testing for the
moderating effect of the economic growth of a firm's host country on the
relationship between the firm's global diversification and its CPG. The
results show that the coefficient of the interaction term Global diversifi-
cation x Economic growth is positive (0.0009) and significant at the 1 %
level. These results suggest that the higher the economic growth of a
firm's host country, the less negative the relationship between the firm's
global diversification and its CPG. This finding supports H5a.

Finally, Column (5) presents the results of a regression that simul-
taneously incorporates all of the variables. The results in this column are
in line with those reported in the previous columns.

4.3. Robustness check

4.3.1. Alternative dependent variable

In this section, we conduct an additional analysis to test for the
robustness of our findings concerning the relationship between a firm's
global diversification and its CPG. Specifically, we use an alternative
dependent variable to proxy a firm's CPG. This alternative dependent
variable is measured as the following equation.

Total social donations;,

CPG;, = 100 x 6

Total assets;,

where Total social donations; . is firm i's total social donations in year t,
Total assets;, ; is firm i's total assets in year t.

Tables 8 and 9 report the results of the Tobit regression employing
the alternative dependent variable. The results show that the coefficients
for the term Global diversification and for the interaction terms Global
diversification x Cultural distance, Global diversification x Institutional
quality, Global diversification x Country risk, and Global diversification x
Economic growth, are consistent with the results in Tables 6 and 7. Thus,
our empirical results are robust to use an alternative dependent variable.

4.3.2. Heckman two-stage method

As we only use data from MNCs to test our study hypotheses, sample
selection bias may occur. To correct for potential sample selection bias,
we employ the Heckman two-stage method, which is widely used in
previous research (Heckman, 1979). Specifically, in the first stage, we
predict the probability that a firm enters into the international market,
and calculate an inverse mills ratio term. This is achieved using the
following selection equation:

Pr (Di,, = 1) = wy + o, Productivity, , + TX,-,, +7L, 4 ey )
where D;  equals “1” if firm i has at least one foreign subsidiary, and “0”
otherwise; Productivity is measured as the natural logarithm of sales
divided by the number of employees; X; . is a set of control variables
(mentioned in previous section); and I; ; is a vector containing dummy
variables for year and industry.

In the second stage, the inverse mills ratio (IMR) generated during
the first stage is included in the Tobit regression models as an additional
explanatory variable.

Tables 10 and 11 report the results of the regression incorporating
IMR in the Tobit model. The results show that the estimated coefficients
of IMR in Tables 10 and 11 are statistically significant; this suggests that
sample selection bias exists. After we control for sample selection bias,
the estimated coefficients of the term Global diversification as well as the
interaction terms Global diversification x Cultural Distance, Global diver-
sification x Political Risk, and Global diversification x Economic Growth
reported in Tables 10 and 11 continue to support the conclusions in
Tables 6 and 7. This suggests that the results of our study are robust
when the sample selection bias is corrected.

4.3.3. 2SLS regression
Firms with higher CPG may diversify their business across more
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countries. That is to say, the non-sample induced endogeneity may exist
in this study. Following with prior studies (Konadu et al., 2022), this
study employs the two-stage least squares (2SLS) regressions to deal
with the non-sample induced endogeneity. In the first stage, this study
regresses Global diversification on lagged instrumental variables
including Global diversification and Productivity, and lagged covariates
including State ownership, Firm size, Debt level, Profitability, Slack, Firm
growth, Firm age. The industry-year effects are also included so as to
reduce identification concerns. Then, we replace the actual value of the
endogenous variable (Global diversification) with its predicted scores
(Global diversification IV) from the first stage. Table 12 reports the first
stage regression and the effect of Global diversification IV on CPG in the
second stage regression. The F test of excluded instruments in the first
stage is 278.26, which is higher than 10, and the Sargan statistic is 5.48
(i.e., p > 0.1), which suggest the validity of our instruments. Further, the
effect of Global diversification IV on CPG is insignificant, which still
support the results in Table 6.

Table 13 further shows the moderating effects of host-country
environment results by replacing Global diversification with Global
diversification IV. The results still support the conclusion in previous
section, which indicates the findings of this study are robust when we
control for the non-sample induced endogeneity.

5. Discussion and conclusion
5.1. Discussion of the results

In recent years, a growing number of Chinese firms have pursued
global diversification. Previous research argues that MNCs operating in
a widely global scope tend to participate in more philanthropic activities
because these activities could facilitate their operation in host countries
(Brammer et al., 2009; Cheung et al., 2015). However, the extant
research mainly investigates the global diversification-CPG relationship
by focusing on developed market firms, while whether the argument still
apply to the firm from emerging markets remains poorly investigated. In
addition, there is very little knowledge about the effect of host country
environment on the global diversification-CPG relationship, though the
role of host country's environments is emphasized in the MNCs' behavior
such as CSR contribution (Attig et al., 2016; Rahko, 2021). Therefore,
using a unique sample of Chinese A-share listed manufacturing MNCs
during the period 2006-2019 and a Tobit regression technique, this
study investigates the extent to which a firm's CPG is affected by its
global diversification and the role of a firm's host country's character-
istics in shaping the firm's global diversification—CPG relationship.

The empirical results suggest that there is not a significant rela-
tionship between global diversification and CPG. This finding contra-
dicts the conventional view of stakeholder theory; that is, compared to
MNCs operating in limited global scope, MNCs operating in widely
global scope should have greater incentives to engage in CPG because
they face more intense and diverse stakeholder pressures (Brammer
etal., 2009; Cheung et al., 2015). The finding also suggests that globally
diversified MNCs may be subject to other factors that cause them to
reduce their engagement in CPG. For instance, increasing global diver-
sification may limit a firm's ability to engage in philanthropic activities
because geographically diversified firms incur large operational costs in
meeting the challenges of the international market. In addition, the
increasing uncertainty and investment opportunities that firms
encounter as they diversify into various countries may strengthen their
precautionary motive (Zheng, 2019). This will weaken their motivation
to undertake philanthropic activities, thereby decreasing their liquidity.
The opposing effects described above collectively account for the
insignificant relationship between firms' global diversification and their
CPG.

We find that multiple characteristics of MNCs' host countries have
strong moderating effects on firms' global diversification-CPG re-
lationships. First, we show that the cultural distance between a firm's
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home and host countries negatively moderates the relationship between
its global diversification and its CPG. This finding suggests that
compared to low cultural distance, high cultural distance tends to limit a
firm's capacity for philanthropic activities, instead of facilitating its
involvement in philanthropic activities. We attribute this negative effect
of cultural distance to its role as a source of international uncertainty,
which increases a firm's motivation to maintain high financial flexibility
to increase its ability to cope with any future adverse circumstances. As a
result, compared to MNCs operating in limited global scope, MNCs
operating in widely global scope are likely to engage in fewer philan-
thropic activities, as they instead opt to maintaining high levels of
financial flexibility when operating in culturally distant countries.

Second, our findings suggest that the institutional quality of a firm's
host country negatively moderates the relationship between its global
diversification and its CPG. This finding supports the argument that
MNCs are likely to use philanthropic activities as means for improving
their social legitimacy in local markets when their host countries have
imperfect institutional environments (Rathert, 2016; Marano et al.,
2017; Yang and Rivers, 2009). The finding indicates that CPG can be a
strategic tool for tackling an imperfect institutional environment, and
that access to good institutions can reduce a firm's operating costs in a
host country, such as by reducing its expenditure on philanthropic
donations.

Third, our findings indicate that country risk strengthens the nega-
tive relationship between global diversification and CPG. This finding is
inconsistent with that of previous studies, which suggest that CPG is
used by firms to reduce external risk such as political risk (Albuquerque
et al., 2019; Chintrakarn et al., 2021). Specifically, our finding provides
evidence for two counterarguments. The first argument is that compared
to a firm operating in a country with a low level of country risk, a firm
operating in a country with a high level of country risk will have higher
operational costs and subsequently experience greater financial pres-
sures, which will limit its ability to participate in philanthropic activ-
ities. The second argument is that compared to a firm operating in a
country with a low level of country risk, a firm operating in a country
with a high level of country risk will have a stronger precautionary
motive, and thus will increase its financial flexibility by engage less in
philanthropic activities.

Fourth, our findings suggest that the economic growth of a firm's host
country positively moderates the relationship between the firm's global
diversification and its CPG. We argue that high economic growth of a
host country provides many growth opportunities for an MNC, and that
philanthropic donations represent an effective means to seize such
opportunities.

5.2. Theoretical and practical implications

Our findings have important implications for research of corporate
philanthropy, in addition to practical implications. In terms of research
implications, our findings suggest that the environment of an MNC's host
country can play a critical role in determining the firm's philanthropic
activities in the country. Thus, we suggest that studies on the philan-
thropic behaviors of MNCs should examine the roles of the environments
of firm's host countries.

In terms of practical implications, our findings suggest that policy-
makers of countries seeking corporate philanthropy should strive to
optimize their economic and institutional environments. For example,
policymakers should cultivate stable institutional and economic envi-
ronments, as these will enhance the capacities of MNCs to engage in
philanthropic activities by reducing their operational costs. In addition,
policymakers should seek to achieve high-quality economic develop-
ment and to create valuable growth opportunities, which will enhance
MNCs' motivations to engage in philanthropic activities.
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5.3. Limitations and directions for future research

Like many other studies, there exist some limitations in this study,
and these limitations need to be addressed in future research. First, the
sample used in this empirical study only includes MNCs from China.
Whether the findings could still hold for MNCs from other countries
especially emerging countries with different economic and institutional
environments may provide additional evidences. Second, the modera-
tors (i.e., cultural distance, institutional quality, country risk and eco-
nomic growth) are measured by the average of host countries'
environment. Due to the data constraint, this study cannot get each
country's weight by a firm's sales or asset in that country. Future studies
could extend our study by constructing more precise variables to capture
host countries' environment faced by MNCs.
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ARTICLE INFO ABSTRACT

JEL classification:

Digital finance development (DFD) has profoundly impacted various aspects of our society. This study in-

G20 vestigates how home country DFD affects the post-entry internationalization speed (PIS) of small and medium-
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F23
G30

sized enterprises (SMEs) in emerging markets. Using data on Chinese manufacturing SMEs from 2011 to 2020,
we find that home country DFD exerts a significantly positive impact on emerging market SMEs' PIS. In

particular, this positive impact is especially pronounced for SMEs led by CEOs with overseas experience, those in
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high-tech industries, and those in home country regions with a high level of traditional finance development. The
mechanism analysis demonstrates that home country DFD enhances SMEs' PIS through two channels: easing firm
financing constraints and improving firm productivity. Our findings advance the knowledge about the economic
effects of DFD and the determinants of PIS.

1. Introduction

In recent decades, digitalization has driven dramatic changes in the
financial industry (Lee & Shin, 2018). These changes are characterized
by the expansion of connectivity in customer interfaces and back-office
processes, an increase in information processing speed, and the intro-
duction of entirely new business opportunities and models in financial
services firms (Gomber et al., 2018). Digital finance, as a new model of
finance developed using digital technology, provides a set of new
financial products and services that traditional finance cannot provide
(Gomber et al., 2018; Ozili, 2018). It has changed social interactions,
reduced the problem of market information asymmetry to a large extent,
reduced transaction costs, and expanded the content of financial services
through the deep integration of digital technology and financial services
(Gomber et al., 2017; Guo et al., 2016). Researchers argue that digital
finance is conducive to improving and expanding the opportunities for
external financing for firms, especially SMEs (Liu et al., 2021; Lu et al.,
2022). Inspired by this argument, this study addresses whether digital
finance development (DFD) in home country can facilitate the interna-
tionalization process of emerging market SMEs.

Internationalization speed, a temporal dimension of the

* Corresponding author.

internationalization process, has been considered as an important issue
for dynamic internationalization in the international business literature
(Bolivar et al., 2022; Buckley & Casson, 1981; Casillas & Acedo, 2013;
Chetty et al., 2014; Gao & Pan, 2010; Mathews & Zander, 2007; Melin,
1992; Welch & Luostarinen, 1988). The extant literature suggests that
increasing internationalization speed aids firms in gaining competitive
advantages (Hilmersson & Johanson, 2016; Huang et al., 2022; Tan &
Mathews, 2015). For example, by employing rapid internationalization
strategy, a firm could achieve first-mover advantages and grasp new
market opportunities (Jiang et al., 2014; Mohr & Batsakis, 2017; Powell,
2014; Schu et al., 2016; Vermeulen & Barkema, 2002; Weerawardena
et al., 2007). Firms from emerging countries such as China usually have
strong motivations to employ rapid internationalization strategies
because they are eager to quickly overtake competitors from developed
countries (Bonaglia et al., 2007; Deng, 2012). Therefore, the factors that
determine the internationalization speed of firms from emerging coun-
tries such as China are worth investigating.

The internationalization speed literature differentiates two distinct
issues: early-stage internationalization speed, which is the time spent by
a firm to start internationalization since its establishment (Musteen
et al., 2010), and post-entry internationalization speed (PIS), which is
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the average pace of a firm's initial and subsequent international activ-
ities (Autio et al., 2000; Prashantham et al., 2019; Zahoor & Al-Tabbaa,
2021). These two issues are inherently different and may thus be
determined by different factors. However, while the determinants of
early-stage internationalization speed have been widely investigated
(Acedo & Galan, 2011; Amoros et al., 2016; Casillas et al., 2020; Gass-
mann & Keupp, 2007; Kabongo & Okpara, 2019; Li et al., 2015; Luo
et al., 2005; Musteen et al., 2014; Ramos et al., 2011; Zucchella et al.,
2007), the determinants of PIS have received little attention.

The extant literature demonstrates that PIS is a critical factor closely
linked to a range of organizational outcomes, such as overall perfor-
mance and success in internationalization efforts (Chang & Rhee, 2011;
Chetty et al., 2014; Hilmersson & Johanson, 2016; Huang et al., 2022).
For example, Chang and Rhee (2011) find that rapid PIS can signifi-
cantly improve the performance of firms operating in industries facing
higher globalization pressures. Similarly, Chetty et al. (2014) find that
firms implementing higher levels of PIS have higher levels of inter-
nationalizing success. Despite the progress made in understanding the
importance of PIS, little is known about the antecedents of PIS. In other
words, what factors contribute to a firm's ability to accelerate PIS? This
is an important area of research, as understanding the antecedents of PIS
can help firms develop strategies to improve their internationalization
efforts. Therefore, more research is needed to fully understand the fac-
tors contributing to PIS.

The current study seeks to extend the extant literature by investi-
gating the determinants of PIS in small and medium-sized enterprises
(SMEs) from emerging markets. SMEs and large firms are known to face
different external constraints. In particular, SMEs usually suffer more
serious external financial constraints than large firms (Dhanaraj &
Beamish, 2003; Mina & Santoleri, 2021; Song et al., 2020). SMEs in
emerging countries may face even more serious financial constraints
owing to the immature financial markets in such countries (Chan et al.,
2012). However, the support of external funds is critical for firms'
expansion in the complex international market, and external financial
constraints will limit firms' international expansion (Buch et al., 2014;
Minetti & Zhu, 2011; Yan et al., 2018). In this case, the home country
DFD that influences the availability of external funds may impact the PIS
of SMEs from emerging countries such as China.

By constructing a sample consisting of the digital financial inclusion
(DFI) index released by Peking University and the data of A-share
manufacturing SMEs listed in the SME Board and Growth Enterprise
Market (GEM) from 2011 to 2020, this study investigates the effect of
home country DFD on emerging market SMEs' PIS. Our empirical results
demonstrate a positive relationship between home country DFD and
emerging market SMEs' PIS. Our analysis also demonstrates that this
positive relationship is increasingly pronounced for SMEs managed by
chief executive officers (CEOs) with overseas experience, in high-tech
industries, and in home country regions with a high level of tradi-
tional finance development. Further, our mechanism analysis demon-
strates that home country DFD enhances SMEs' PIS by reducing their
financing constraints and increasing their productivity.

This study has the following contributions. First, we extend the
literature on the economic effects of DFD. Many recent studies have
explored the effects of DFD in various fields, including consumption (Li
et al., 2020), financial stability (Risman et al., 2021), green innovation
(Lietal., 2022), and firm value (Tang et al., 2022). However, few works
have investigated the impact of DFD on firms' internationalization
process. By focusing on the relationship between DFD and PIS, the
current study clarifies the important role of DFD in internationalization
and provides new knowledge for understanding the economic impacts of
DFD.

Second, we contribute to the PIS literature by investigating the role
of DFD in determining PIS. The extant PIS literature mainly focuses on
PIS outcomes (Chang & Rhee, 2011; Chetty et al., 2014; Deng et al.,
2018; Hilmersson & Johanson, 2016; Huang et al., 2022). Hence, little
attention has been paid to the determinants of PIS (Ibeh et al., 2018;
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Prashantham et al., 2019; Zahoor & Al-Tabbaa, 2021). In the current
study, we consider the role of DFD in determining PIS, and the results
advance the knowledge about PIS.

Third, we contribute to the literature about SMEs' internationaliza-
tion. The prior literature on SMEs' international business posits that
home country environments are important factors that drive SMEs to
explore opportunities across foreign countries (Adomako et al., 2020;
Cui et al., 2014; Khan & Lew, 2018). However, whether the financial
environment of home countries can promote or inhibit emerging market
SMEs' PIS remains unclear. Therefore, our study of the impact of home
country DFD on emerging market SMEs' PIS could advance the under-
standing of the role of home country conditions on SMEs'
internationalization.

Finally, we extend the literature about the determinants of PIS by
using firms from China, a unique emerging country. The literature about
the determinants of PIS is mainly based on samples from developed
countries such as the United Kingdom (Zahoor & Al-Tabbaa, 2021).
Therefore, limited knowledge is available about the PIS of firms from
emerging markets. In recent decades, firms from emerging markets such
as China have played an increasingly important role in international
markets (Acedo & Jones, 2007; Weerawardena et al., 2007). In line with
this progress, our study extends our understanding of PIS by focusing on
Chinese firms' PIS.

The succeeding parts of the paper are organized as follows: Section 2
provides an overview of DFD in China. Section 3 reviews the literature
on the relationship between home country DFD and PIS and presents the
research hypotheses. Section 4 discusses the methods. Section 5 details
the empirical results. Section 6 describes the mechanism analysis. Sec-
tion 7 summarizes the findings, explains the study's implications, and
identifies possible future research directions.

2. DFD in China

With the accelerated innovation of the Internet-related technologies,
the financial industry in China is undergoing dramatic changes. Digital
finance, which is closely related to these new technologies, is on the rise
and has attracted extensive attention. According to the DFI index
released by Peking University, the median value of the DFI index among
31 provinces in China in 2020 reached 334.82, which was almost ten
times that in 2011 (Fig. 1). This statistic suggests that DFD in China has
rapidly developed in the past decades. From a global perspective, DFD in
China is in a leading position. According to the 2019 Fintech100 Report
jointly released by KPMG and H2 Ventures, 10 of the top 100 fintech
companies in the world are from China, which ranks second to the
United States and the United Kingdom. China is now recognized as far
ahead in developing the digital economy and leads the world in digital
finance penetration in online shopping, digital money transfer, and
retail payments.

In fact, DFD in China comprises three development stages. The first
stage was electronic finance. From the end of the 20th century to the
beginning of the 21st century, China's financial industry moved from
traditional manual operations to electronic replacement, and traditional
financial institutions remained the main body of development. In this
stage, informatization and electronization did not alter the business
model of the financial industry. The second stage was Internet finance.
After 2012, new financial models, such as peer-to-peer finance, crowd-
funding, and online lending, developed, and China's financial system
experienced a boom of Internet financial innovation, which quickly
spread to various segments of the financial industry. The third stage was
the deep integration of finance and technology. The emergence of Ali-
baba's online money fund product “Yu Ebao” in 2013 marked the arrival
of a real digital financial era. New digital financial forms and products
continue to emerge, thereby changing the development pattern of
China's financial industry. Digital finance developed from new tech-
nologies is gradually becoming an indispensable to the Chinese financial
system.
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Note: The median value of the provincial DFI index proxies for the DFD in China. The provincial-level DFI index is obtained from a research group at the institute of

digital finance at Peking University.

China has unique conditions for rapid DFD. First, China has sub-
stantial unmet financial needs. China's financial system has long been
dominated by banks, and in this system, bank credit decisions are prone
to administrative interventions or inappropriate control by the govern-
ment, resulting in insufficient credit rationing for private firms and
SMEs. This situation provides opportunities for DFD because digital
finance can alleviate information asymmetry and thus improve credit
services for private firms and SMEs (Lu et al., 2022). Second, China has
greatly improved the infrastructure related to Internet communication,
which has effectively promoted the popularization of the Internet.
Having large numbers of Internet users provides an important founda-
tion for DFD. Third, Internet technologies have undergone remarkable
progress in China. These technologies help financial institutions over-
come geographical limitations and provide financial services to cus-
tomers in remote areas and long-tail markets. Finally, the Chinese
government provides strong support for DFD. The government has been
committed to promoting common prosperity and financial inclusion as a
national strategy. Digital finance is inherently inclusive and can pro-
mote financial inclusion by reducing financing costs, preventing risks,
and promoting competition. In this case, DFD has received substantial
support from the Chinese government.

New financial forms in China include digital payment, digital cur-
rency, online credit, intelligent investment, digital securities, intelligent
financial management, and digital insurance. Digital finance in China
profoundly affects and changes many aspects of society by efficiently
supporting the real economy and serving the digital economy with
various forms of finance.

3. Literature review and hypothesis

3.1. Relationship between home country DFD and emerging market SMEs'
PIS

In this study, we argue that home country DFD could facilitate
emerging market SMEs' PIS in two ways. The first way is alleviating
firms' financing constraints. The extant literature suggests that the
support of external capital plays an essential role in firms' expansion in
the complex and uncertain international market (Chan & Manova, 2015;
Minetti & Zhu, 2011) and that financing constraints limit firms' ability to
expand internationally (Buch et al., 2014; Tan & Mahoney, 2005; Yan
et al.,, 2018). If a firm has difficulty obtaining external financial re-
sources, its internationalization plans may be put on hold, and its PIS
could slow down. Financial constraints are likely to be an important
factor limiting SMEs' PIS because these firms, as vulnerable groups, often
face difficulties in obtaining bank loans from traditional financial sectors
(Behr & Guettler, 2007). This case may be especially true for SMEs from

emerging countries owing to these countries' immature finance markets
(Chan et al., 2012).

DFD with inclusive characteristics could provide various channels for
emerging market SMEs to solve their financing difficulties (Lu et al.,
2022). More specifically, DFD is accompanied by the rise of innovative
technologies, such as information technology, big data, and cloud
computing, and can thus break through geographical restrictions,
reduce market friction, and change the traditional approach to credit
investigation (Gomber et al., 2018; Kabakova & Plaksenkov, 2018).
Such development could fundamentally improve information trans-
parency for lenders and borrowers, reduce credit discrimination against
SMEs, and thereby improve the possibility for SMEs to obtain reasonably
priced borrowing funds (Gomber et al., 2017). In this regard, we argue
that home country DFD could help cultivate a good financial ecological
environment, alleviate emerging market SMEs' financing constraints,
and ultimately improve their PIS.

The second way in which home country DFD facilitates emerging
market SMEs' PIS is to improve their productivity. Productivity is an
important factor determining firms' international expansion (Helpman
et al., 2004). Firms with high productivity will be competitive in the
international market (Hsu, 2016) and tend to have significant incentives
to rapidly expand their businesses across countries. The extant literature
suggests that improving firms' productivity is significantly positively
correlated with the availability of financial support (Midrigan & Xu,
2014). Technological innovation, as the key factor in improving firm
productivity, is generally regarded as an activity characterized by high
investment, high risk, and long return cycles (Kortum & Lerner, 2000;
Shahzad et al., 2021; Zhou et al., 2021). When firms are subject to high
financing constraints or costs, they are reluctant to invest in such pro-
jects (Beladi et al., 2021; Xiang et al., 2022). In this regard, financial
support is one necessary condition for improving firm productivity.
Therefore, we argue that home country DFD could provide financial
support for SMEs' technology progress, improve their productivity, and
therefore facilitate their PIS.

On the basis of the above discussion, the following hypothesis is
proposed:

Hypothesis 1. A significantly positive relationship exists between
home country DFD and emerging market SMEs' PIS.

3.2. Impact of heterogeneous factors

3.2.1. Impact of CEOs' overseas experience

The extant literature suggests that top managers' overseas experience
could affect firms' various operational activities (Zhou, 2023). CEOs are
firms' most influential decision-makers. Their overseas experience could
greatly influence firms' operations. We suggest that CEOs' overseas
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experience could enhance the positive relationship between home
country DFD and emerging market SMEs' PIS in two ways. First, firms
managed by CEOs with overseas experience are open to taking advan-
tage of digital finance to satisfy their financial demand related to the
acceleration of internationalization. Digital finance is a new financial
form based on new technologies (Puschmann, 2017). Prior studies
suggest that overseas experience could broaden managers' horizons and
enhance their ability to understand advanced technology, thereby pro-
moting their open attitude toward new technology (Cheng et al., 2020).
Hence, firms managed by CEOs with overseas experience are more likely
than firms whose CEOs lack overseas experience to be open to using
digital finance to alleviate their financial constraints. In this case, home
country DFD is likely to exert a greater positive effect on the PIS of SMEs
led by CEOs with overseas experience than on the PIS of SMEs led by
CEOs without overseas experience.

Second, SMEs led by CEOs with overseas experience could effectively
take advantage of the financial resource benefits of DFD in the inter-
nationalization process. In this way, the positive relationship between
home country DFD and emerging market SMEs' PIS is enhanced. Prior
literature suggests that firms' international expansion speed is limited by
their managers' management capabilities (Tan et al., 2020). CEOs'
overseas experience could benefit firms' multinational management
ability in several ways. For example, Hutzschenreuter and Horstkotte
(2013) suggest that managers with overseas experience generally can
keenly perceive the uncertainties across international markets and,
therefore, could enhance firms' ability to overcome the uncertainties in
internationalization. Li (2018) suggests that managers with overseas
experience generally have broad formal or informal networks across
international markets and thus tend to improve firms' ability to obtain
valuable information in these markets. Yi et al. (2021) suggest that
managers with overseas experience could deeply understand the cul-
tures and institutions across countries and improve firms' ability to
manage subsidiaries in countries with different cultures, customs, and
practices. In this regard, CEOs' overseas experience might alleviate the
management resource constraints SMEs face in the internationalization
process, and SMEs could effectively use the financial resources from DFD
to accelerate their PIS.

In line with this discussion, the following hypothesis is proposed:

Hypothesis 2. The positive relationship between home country DFD
and PIS is more pronounced in SMEs led by CEOs with overseas expe-
rience than in those led by CEOs without overseas experience.

3.2.2. Impact of industry type

Industry type is an important factor that affects firms' business
behavior (Javalgi et al., 2000; Sin et al., 2005). The effect of home
country DFD on emerging market SMEs' PIS may differ for high-tech and
low-tech firms. In contrast to firms in low-tech industries that are
generally labor-intensive, firms in high-tech industries are generally
technology- and knowledge-intensive (Zhou, 2020). These firms tend to
maintain high intensity of research and development (R&D) investments
to compete with their counterparts (Zhou, 2021). However, R&D in-
vestments are often long-term and uncertain, and firms cannot easily
maintain R&D investments by relying solely on internal funds (Hall,
2002; Miiller & Zimmermann, 2009; Zhang & Kong, 2022). In this case,
the support of external financing is crucial to high-tech firms (Neville &
Lucey, 2022; Sahut et al., 2021). Hence, external financing constraints
tend to exert considerable adverse effects on high-tech firms' various
behaviors, including PIS. In consideration of the mitigating effects of
DFD on financing constraints, we argue that by alleviating financial
constraints, DFD has greater power to facilitate the PIS of high-tech
firms in comparison with the PIS of low-tech firms. Therefore, the
following hypothesis is proposed:

Hypothesis 3. The positive relationship between home country DFD
and PIS is more pronounced in high-tech SMEs than in low-tech SMEs.
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3.2.3. Impact of traditional finance development

In addition to digital finance, traditional finance is an important
channel for firms to obtain external funds. In regions with a high level of
traditional finance development, competition among traditional finan-
cial sectors (e.g., traditional banks) is fierce (Claessens & Laeven, 2003).
Traditional financial institutions in these regions could provide diver-
sified financial services for firms (Love, 2003). In this case, digital
finance will face greater market competition from traditional finance. To
succeed, digital finance must exert effort to provide financial services for
SMEs through its unique technology advantages (Gomber et al., 2018).
Therefore, home country DFD is likely to have great ability to reduce the
financial constraints of SMEs located in regions with a high level of
traditional finance development and thus exerts a strong positive effect
on the PIS of these firms.

Traditional financial sectors play the leading role in the emerging
market financial system, and they serve as important financial channels
for firms to obtain external funds (Clarke et al., 2006; Lu et al., 2022).
However, the level of traditional finance development typically varies
across regions in emerging countries (Bai et al., 2021). In this context,
we argue that home country DFD will likely have a strong positive effect
on the PIS of emerging market SMEs in home country regions with a high
level of traditional finance development. Subsequently, the following
hypothesis is proposed:

Hypothesis 4. The positive relationship between home country DFD
and PIS is more pronounced in SMEs in home country regions with a
high level of traditional finance development than in SMEs in such re-
gions with a low level of traditional finance development.

4. Methodology
4.1. Data

This study constructs a sample of Chinese SMEs from 2011 to 2020 to
test our hypotheses. China is one of the most influential emerging
market nations (Peng et al., 2008). Our study focuses on Chinese SMEs,
which provide valuable insights to both academia and the business
community for understanding the impact of home country DFD on
emerging market SMEs' PIS. Following prior research conducted on
Chinese SMEs (Ren et al., 2015; Zhou, 2023), we confined our investi-
gation to manufacturing firms that are publicly listed on either the Small
and Medium Enterprise Board or the Growth Enterprise Board. In
addition, our sample only includes firms that had entered the interna-
tional market (i.e., have established at least one subsidiary in a foreign
country) in our sample period because we focus on the PIS of SMEs.

Furthermore, we do not consider the establishment of a subsidiary in
a tax haven as internationalization behavior. Detailed information on
the firms' overseas subsidiaries was obtained from the China Stock
Market and Accounting Research database developed by Shenzhen
Xishima Data Technology Co., Ltd. We also obtained all the firm-level
data used in our empirical study from this database. The DFI index is
another critical data in our study because the index is used to measure
the DFD of China. The index was developed by the digital finance
research center of Peking University and Ant Financial Services Group. It
covers Chinese domestic DFD since 2011 and covers 337 prefecture-
level cities in 31 provinces. Our study also uses provincial data from
the National Bureau of Statistics of China.

Finally, we matched the data from different sources above. We
deleted the firms are labeled as ST (the abbreviation of “Special Treat-
ment”) by the Shenzhen Exchange during our sample period. This is
because these firms are generally in an abnormal financial situation, and
normal accounting standards may not apply. Therefore, we deleted the
firms labeled as ST from our analysis to ensure the accuracy and reli-
ability of our results. Our final panel data contains 3653 observations.
To eliminate outliers, we winsorized the observations for each contin-
uous variable that are not within the 1st and the 99th percentile.
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4.2. Variables

4.2.1. PIS

In this study, PIS is our dependent variable. PIS captures the number
of new foreign markets a firm engages in over a specific time interval
after its initial entry into foreign markets (Vermeulen & Barkema, 2002).
Following prior studies (Hilmersson & Johanson, 2016; Jain et al., 2019;
Vermeulen & Barkema, 2002), we measure PIS by computing the
average number of foreign countries each firm enters per year. More
specifically, we measure PIS by using the following formula:
PIS;, = &

it

@

where N; . is the total number of foreign countries entered by firm i in
year t. T is the number of years since the firm's entry into the foreign
market in year t. A large value of PIS indicates a high speed of post-entry
international expansion.

4.2.2. Home country DFD (DFD)

DFD in a firm's home country city is associated with its financial
availability. Hence, home country city-level DFD can be used to measure
the DFD faced by a firm in its home country. Prior studies suggest that
the DFI index released by Peking University is a good indicator to cap-
ture the DFD in China (Chen & Zhang, 2021; Li et al., 2022) as it covers
337 prefecture-level cities in 31 provinces. In this study, we measure
home country DFD (DFD) by using the log of the DFI index for the city
where the firm is located.

4.2.3. CEOs' overseas experience (OB)

This study uses a dummy variable (OB) to capture the overseas
experience of a firm's CEO. If the firm's CEO has overseas experience, OB
takes the value of “1” and the value of “0” otherwise. Following prior
literature (Lee & Park, 2008; Sambharya, 1996), we define overseas
experience as the studying experience or working experience outside of
the home country.

4.2.4. Industry type (HT)

This study focuses on the different relationships between home
country DFD and emerging market SMEs' PIS across high-tech and low-
tech industries. We classify high-tech and low-tech groups according to
the method used by Wang et al. (2022). Specifically, high-tech industries
include “pharmaceutical manufacturing, aviation spacecraft and
equipment manufacturing, electronic and communication equipment
manufacturing, computer and office equipment manufacturing, medical
equipment and instrumentation manufacturing and information chem-
icals manufacturing” (Wang et al., 2022, page 12). Other industries are
then regarded as low-tech industries. A dummy variable (HT) was
employed to proxy for a firm's industry type. If the firm belongs to a
high-tech industry, HT takes the value of “1” and the value of “0”
otherwise.

4.2.5. Traditional finance development (TF)

Owing to differences in economic development and institutional
changes, the eastern regions in China generally have a higher level of
traditional finance development than other regions (Bai et al., 2021).
Therefore, following the method used by Deng and Yang (2011), we
regard the eastern regions in China (i.e., Beijing, Tianjin, Shanghai,
Hebei, Jiangsu, Zhejiang, Fujian, Shandong, Guangdong, and Hainan) as
the regions with a high level of traditional finance development. Other
regions are regarded as having a low level of traditional finance devel-
opment. This study uses a dummy variable (TF) to measure traditional
finance development. TF takes the value of “1” if a firm is in the eastern
regions of China and the value of “0” otherwise.
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4.2.6. Control variables

Following prior literature (e.g., Chen & Zhang, 2021; He et al., 2020;
Jain et al., 2019), this study controls for a set of firm-level factors that
may affect a firm's PIS. More specifically, we control for the following
firm-level factors: Firm Size, Leverage, Tobin's Q, Profitability, State
Ownership, Firm Age, Firm Growth, and International Experience. Firm Size
is measured by the log of a firm's total number of employees. Leverage
equals to the ratio of total liability to total assets. Tobin's Q is measured
as a firm's market value of equity plus its book value of debt and then
divided by its total assets. Profitability is measured by a firm's return on
equity. State Ownership is measured by a dummy variable; it equals to 1 if
a firm is ultimately controlled by a government agency and 0 otherwise.
Firm Age is measured by the log of the number of years the firm has been
in existence. Firm Growth is the sales growth rate of a firm. International
Experience is measured by the log of the number of years since a firm's
initial entry into a foreign market.

Given the uneven development across regions in China, regional-
level factors at the home country may also affect a firm's PIS. There-
fore, we control for two regional-level factors: provincial-level GDP
growth and provincial-level economic Openness, defined as total imports
plus exports divided by GDP. (See Table 1.)

In addition, we set up several dummy variables for year and industry
to control for possible industry- and year-fixed effects.

5. Results
5.1. Description analysis

Table 2 provides the descriptive statistics for the main variables used
in our empirical study. The mean value of PIS is 1.147, which suggests
that Chinese SMEs invested in 1.147 countries per year on average
during the study period. This speed is higher than that reported by
Chang and Rhee (2011) for Korean firms (0.42). This result proves that
Chinese firms tend to deploy a rapid internationalization strategy.
Table 3 provides the Pearson correlation matrix of the main variables.
The results indicate that the correlation coefficients between PIS and
other control variables are all within acceptable range, suggesting
multicollinearity is not a serious problem in our study. Further, we also
deploy the Variance Inflation Factor (VIF) test as an additional test for
multicollinearity issues and report the results in Table 4. It demonstrates
that the VIFs of all variables are significantly <10, further confirming
that multicollinearity is not a serious issue.

5.2. Empirical results

Table 5 reports the ordinary least squares (OLS) regression results of

Table 1
Definitions of main variables.
Variable Definition
PIS The number of foreign countries the firm had subsidiaries
divided by the number of years since the first foreign entry.
DFD The log of Chinese DFI index.
Firm Size The natural logarithm of the number of employees.
Leverage Total liability divided by total assets at the end of a fiscal year.
Tobin's Q (Market value of equity-+ Book value of debt)/total assets at
the end of a fiscal year.
Profitability A firm's return on equity.

State Ownership A dummy variable equal to 1 if the ultimate controller of a

firm is the government agency, otherwise 0.

Firm Age The natural log of the number of years elapsed since the year
that a firm established.
Firm Growth The sales growth rate of a firm.
International The natural log of the number of years since a firm's initial
Experience entry into foreign market.
GDP Growth The GDP growth of a province the firm located.
Openness The trade volume (Total imports plus exports) of a province

the firm located, divided by the province's GDP.
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Table 2 °
Descriptive statistics. ~ 8
— Ll
Variable Mean SD Min Max
PIS 1.147 1.138 0.111 7.000
DFD 5.377 0.334 4.017 5.771
Firm Size 7.697 0.981 4.357 11.078 S
Leverage 0.374 0.173 0.056 0.989 - 23
Tobing Q 2.139 1.176 0.885 8.579
Profitability 0.056 0.147 -1.182 0.363
State Ownership 0.076 0.264 0.000 1.000 *
Firm Age 2.718 0.357 1.609 3.434 S
Firm Growth 0.259 0.727 —0.869 9.971 838
International Experience 1.317 0.696 0.000 2.565 = 299
GDP Growth 0.090 0.041 -0.071 0.226
Openness 0.555 0.322 0.055 1.443
Note: N = 3653. Mean indicates the mean value of variable. SD indicates Stan- 3
dard deviation. Min indicates the minimum value of variable. Max indicates the g g § E
maximum value of variable. - 2 o" o" S
PIS for the independent variable DFD and main control variables. The
regression results reported in Column (i) are based on the full sample. As £ I
illustrated in this Column, the coefficient of DFD is significant at the 5% s E Eg § §
statistical level and has a positive sign, suggesting that home country © ST29°9
DFD could accelerate emerging market SMEs' PIS. This finding un-
derscores the significant role that external capital support plays in
facilitating SMEs' expansion in the complex and uncertain international SBEEanm
market (Chan & Manova, 2015; Minetti & Zhu, 2011), and home country 838832
DFD can foster a good financial environment conducive to SMEs seeking & - les
to expand their international footprint. Therefore, our results confirm
hypothesis 1. . f
To test hypothesis 2, we constructed two subsamples based on CEOs' ° Sy i = £
overseas experience. One subsample consists of firms led by CEOs with 88 S 3 2 88
overseas experience (OB = 1), while the other consists of firms led by © "o s les
CEOs without overseas experience (OB = 0). Based on the two sub-
samples, we conducted a subsample analysis, and the empirical results %
are reported in Columns (ii) and (iii). The significantly positive rela- ° s g & i
tionship between home country DFD and PIS can only be observed in 3 g SSs S .
Column (ii) (87 = 0.965, p < 0.05). To check whether the coefficients of m - st T;
DFD differ between the two subsamples, we conducted an additional test k5
using the Fisher's permutation test, which is employed by prior literature i . = %
(Cleary, 1999; Kirchhain et al., 2020; Odén & Wedel, 1975). Our anal- Jee triagl®
ysis reveals that the coefficients of DFD in the two subsamples signifi- 285388323352
cantly differ from each other (p = 0.050). The results indicate that the N Sllesss j\ﬁ
positive effect of home country DFD on PIS is more pronounced in SMEs 2
led by CEOs with overseas experience than in those led by CEOs without . L,k %
overseas experience. This finding highlights that digital finance is a new - g i 8 Sl e
financial form based on new technologies (Puschmann, 2017) and re- 8 A s 33 & 33 Lg
quires managers to have special skills, such as overseas experience, to ” e et g
effectively take advantage of the benefits of home country DFD. Hence, f
hypothesis 2 is supported. . . . i é
To test hypothesis 3, we constructed two subsamples on based on o 1,. ,i\ ?Q b= L 38 é
industry type. One subsample consists of firms belonging to high-tech N § § E i gl § g‘ ; &
industries (HT = 1), while the other subsample consists of firms T:
belonging to low-tech industries (HT = 0). Based on the two subsamples, L:j
we conducted a subsample analysis, and the empirical results are illus- sox b B3 ] g
trated in Columns (iv) and (v). The significantly positive relationship o bk g % § 13 § 5 g ;
between home country DFD and PIS can only be observed in Column (iv) . § § § § o‘ ? ? § ? § °| %
(#1 =0.519, p < 0.05). We conducted additional tests to check whether o
the coefficients of DFD differ between the two subsamples. Our analysis . o
reveals that the coefficients of DFD in the two subsamples significantly E 3 _;%
differ from each other (p = 0.081). The results indicate that the positive £ £ s
effect of home country DFD on PIS is more pronounced in high-tech § a S :
SMEs than in low-tech SMEs. This finding indicates that the support of % bg = g ‘§ &
external financing is crucial to the development of high-tech firms £ 3y of S y5% & § S
(Neville & Lucey, 2022; Sahut et al., 2021), and home country DFD » : = " © g 5 E% § E E § a § g
could mitigate financing constraints for these firms and then facilitate % % g & LS_ = S E3 & RS :’ 2 8
their speed of international expansion. Thus, hypothesis 3 is supported. SIH Rl Il I I
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Table 4

Variance inflation factor.
Variable VIF 1/VIF
DFD 1.51 0.661
Firm Size 1.38 0.725
Leverage 1.38 0.724
Tobing Q 1.11 0.899
Profitability 1.15 0.869
State Ownership 1.03 0.974
Firm Age 1.34 0.748
Firm Growth 1.02 0.981
International Experience 1.27 0.785
GDP Growth 1.07 0.933
Openness 1.08 0.927
Mean VIF 1.21 -

Note: N = 3653.

To test hypothesis 4, we constructed two subsamples based on
traditional finance development in home country regions. One sub-
sample consists of firms in regions with high traditional finance devel-
opment (TF = 1), while the other subsample consists of firms in regions
with high traditional finance development (TF = 0). Based on the two
subsamples, we conducted a subsample analysis, and the empirical re-
sults are reported in Columns (vi) and (vii). The results demonstrate that
the significantly positive relationship between home country DFD and
PIS can only be observed in Column (vi) (§; = 0.970, p < 0.01). We
conducted additional tests to check whether the coefficients of DFD
differ between the two subsamples. Our analysis reveals that the co-
efficients of DFD in the two subsamples significantly differ from each
other (p = 0.009). The results indicate that the positive effect of home
country DFD on PIS is more pronounced in SMEs in home country
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regions with high traditional finance development than in SMEs in home
country regions with low traditional finance development. This finding
suggests that digital finance could provide financial services for SMEs
through its unique technological advantages (Gomber et al., 2018) and
complement traditional finance (Meng & Zhang, 2022). Thus, hypoth-
esis 4 is supported.

5.3. Robustness check

5.3.1. Alternative measurement of the dependent variable

In this section, we employ an alternative measurement of PIS to
verify the robustness of our results. Specifically, we follow the method
used by Chang and Rhee (2011) and specify PIS as the number of foreign
countries entered by a firm in the past three years. Compared with the
measure of PIS described in the previous section, the current method
assigns greater weight to investments made in recent years.

Table 6 presents OLS regression results by employing the alternative
dependent variable. As shown in the table, the significance and sign of
the estimated coefficients of DFD are almost the same as those in Table 5.
Hence, the empirical results are robust with an alternative dependent
variable.

5.3.2. Two-stage least square method

The documented positive relationship between home country DFD
and emerging market SMEs' PIS may be biased by endogeneity concerns
related to reverse causality and omitted variables. Following the method
used in prior literature (Konadu et al., 2022; Zhou, 2022), this study uses
the two-stage least squares (2SLS) regressions to alleviate the bias that
may arise from endogeneity concerns. In the first stage, we specify the
following formula to predict the value of the endogenous variable (DFD):

Table 5
Empirical results.
Variable PIS
@ (i) (iii) (iv) ™) (vi) (vii)
Full sample OB=1 OB =0 HT =1 HT =0 TF=1 TF=0
DFD 0.373%* 0.965%* 0.152 0.519%* 0.030 0.970%** —0.097
(0.180) (0.402) (0.210) (0.215) (0.330) (0.244) (0.319)
Firm Size 0.173%** 0.269%** 0.171%%* 0.179%** 0.135%%* 0.226%** —0.015
(0.025) (0.084) (0.027) (0.031) (0.043) (0.030) (0.047)
Leverage 0.425%** 1.263%** 0.258* 0.508*** 0.195 0.375%* 0.579%*
(0.127) (0.405) (0.134) (0.156) (0.201) (0.148) (0.277)
Tobing Q —0.003 —0.008 0.003 -0.017 0.056** 0.006 —0.035
(0.017) (0.052) (0.018) (0.021) (0.028) (0.019) (0.036)
Profitability 0.277%* 0.013 0.298*** 0.260* 0.335 0.203 0.339*
(0.126) (0.544) (0.110) (0.151) (0.217) (0.153) (0.195)
State Ownership —0.260%** —0.800%*** —0.204%** —0.300%** —0.307*** —0.106 —0.553%**
(0.058) (0.153) (0.061) (0.071) (0.088) (0.074) (0.086)
Firm Age —0.258%** —-0.121 —0.247%%* —0.273%%%* —0.220** —0.228%** —0.143
(0.064) (0.210) (0.066) (0.085) (0.089) (0.068) (0.225)
Firm Growth 0.082%** 0.307** 0.060%* 0.099%* 0.045 0.111%** 0.025
(0.029) (0.154) (0.028) (0.038) (0.045) (0.035) (0.055)
International Experience —0.572%%* —0.817*** —0.546%** —0.551%** —0.612%** —0.659%** —0.323%**
(0.029) (0.114) (0.028) (0.034) (0.052) (0.034) (0.050)
GDP Growth —0.076 —0.331 0.238 0.140 —0.448 —0.148 0.636
(0.429) (1.339) (0.421) (0.522) (0.713) (0.511) (0.808)
Openness —0.077 —0.075 —0.064 —0.199** 0.271%* —0.288%** 0.323
(0.066) (0.205) (0.069) (0.079) (0.123) (0.093) (0.666)
Year Fixed Effects YES YES YES YES YES YES YES
Industry Fixed Effects YES YES YES YES YES YES YES
Constant —-0.737 —4.932%* 0.399 —1.557 1.083 —4.288%** 2.332
(1.035) (2.169) (1.207) (1.235) (1.898) (1.401) (1.711)
Observations 3653 620 3033 2525 1128 3004 649
R-squared 0.153 0.235 0.156 0.140 0.199 0.184 0.180
Empirical P-value
DFDog_o VS DFD op_; - [0.050] - -
DFD yr—o VS DFD g4 - - [0.081] -
DFD _ VS DFD 15_1 - - - [0.009]
Note: Values in parentheses are robust standard errors. ***, ** and * denote statistical significance at 1%, 5% and 10% level, respectively; Values in brackets are P-

values. 1000 bootstrap replications are used to calculate empirical P-value.
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Table 6
Robustness checks: Alternative measurement of dependent variable.
Variable PIS
® (i) (iii) (iv) W) (vi) (vii)
Full sample OB=1 OB=0 HT = HT =0 TF=1 TF=0
DFD 0.847** 2.002%* 0.409 o —0.173 1.832%** —0.097
(0.406) (0.946) (0.472) (0.481) (0.779) (0.587) (0.595)
Firm Size 0.572%** 0.651%** 0.575%** 0.596*** 0.487%%* 0.702%%* 0.057
(0.064) (0.200) (0.068) (0.077) (0.108) (0.076) (0.096)
Leverage 1.274%** 4.087%** 0.805%* 1.671%* 0.211 1.095%** 2.323%**
(0.305) (0.972) (0.318) (0.372) (0.505) (0.360) (0.607)
Tobing Q 0.043 —0.025 0.074* 0.006 0.210%** 0.048 —0.012
(0.041) (0.120) (0.044) (0.047) (0.081) (0.047) (0.072)
Profitability 0.899%** 0.909 0.849%** 1.049%** 0.359 0.693* 1.548%**
(0.316) (1.044) (0.317) (0.331) (0.801) (0.386) (0.491)
State Ownership —0.750%** —1.367*** —0.667*** —0.820%** —0.868*** —0.466** —1.307%**
(0.144) (0.456) (0.151) (0.177) (0.222) (0.185) (0.207)
Firm Age —0.653*** —0.400 —0.652%** —0.666%** —0.662%** —0.605%** —0.053
(0.142) (0.475) (0.149) (0.186) (0.202) (0.154) (0.406)
Firm Growth 0.259%** 0.477* 0.234** 0.290** 0.190 0.323%%* 0.103
(0.088) (0.278) (0.093) (0.116) (0.119) (0.107) (0.122)
International Experience —0.176%*** —0.247 —0.190%** -0.114 —0.304%** —0.287%** 0.055
(0.063) (0.223) (0.063) (0.075) (0.114) (0.073) (0.122)
GDP Growth 2.481** 4.369 2.258* 3.004* 1.555 2.786* 3.616*
(1.258) (4.381) (1.179) (1.579) (1.889) (1.582) (2.164)
Openness 0.061 —0.337 0.129 —0.133 0.660** —0.368* 1.212
(0.152) (0.483) (0.156) (0.179) (0.300) (0.215) (1.515)
Year Fixed Effects YES YES YES YES YES YES YES
Industry Fixed Effects YES YES YES YES YES YES YES
Constant —5.730%* —13.849** —-3.324 —8.524%** 0.452 —11.875%** 0.671
(2.366) (5.429) (2.737) (2.840) (4.374) (3.397) (3.403)
Observations 3653 620 3033 2525 1128 3004 649
R-squared 0.091 0.145 0.090 0.098 0.096 0.113 0.134
Empirical P-value

DFDop_o VS DFD op_; -
DFD yy—o VS DFD pr—_; -
DFD 1p_ VS DFD 171 - -

[0.074]

[0.043] -
- [0.036]

Note: Values in parentheses are robust standard errors. ***, ** and * denote statistical significance at 1%, 5% and 10% level, respectively; Values in brackets are P-

values. 1000 bootstrap replications are used to calculate empirical P-value.
DFD;, = py+p,DFD_P;, | +p,IPR;;_,

+ TXL:—] + VL1 + iy 2

where DFD_P;.; and IPR; «.; are the two instrumental variables. DFD_P; ;.
is the provincial-level DFD in year t-1. We use DFD_P as the instrumental
variable of DFD because DFD at the provincial level should be strongly
correlated with DFD at the city level while PIS does not appear to be
directly related to DFD at the provincial level. IPR;; is the Internet
penetration rate in year t-1. IPR is measured as the number of Internet
broadband users divided by the population at the provincial level. We
use IPR as one of the instrumental variables because the Internet pene-
tration rate only reflects the technological attributes of digital finance
(Chen & Zhang, 2021; Li et al., 2022) and is less likely to be correlated
with unobservable factors affecting PIS. We also include a set of cova-
riates (X;.7), which are the control variables mentioned in Section 4,
and industry and year dummy variables (I; 7).

Table 7 reports the regression results obtained using the 2SLS
method. Column (i) demonstrates the estimates from the first stage. The
coefficients of the two instrumental variables are positive and statisti-
cally significant at the 1% level, indicating that they are significantly
related to DFD. In the second stage, we replace DFD with its predicted
values (DFD_IV) from the first stage. Columns (ii) to (viii) in Table 7
report the results of the second stage of the 2SLS regression. The co-
efficients of DFD_IV across all columns still support the conclusions
derived from Table 5. Hence, our findings remain robust when endo-
geneity is considered.

6. Mechanism analysis

In Section 3, we argue that home country DFD can promote emerging
market SMEs' PIS through two channels: easing firm financing con-
straints (financial constraint easing channel) and improving firm pro-
ductivity (productivity improvement channel). In this section, we test
whether our arguments regarding the two channels are valid.

To test the financial constraint easing channel, we set the following
formulas:

- —
Kzi,t =@yt (/llDFDi.r + A Xi,r + 7 Ii,t + &y (3)

-5 —
PIS;; = wo+ o KZi; + A Xis + V'L + € @

where KZ;; represents the degree of firm financing constraints. KZ is
measured using the method proposed by Kaplan and Zingales (1997). If
the financial constraint easing channel is valid, then the coefficient of
DFD in Eq. (3) and the coefficient of KZ in Eq. (4) should be significantly
negative.

To test the productivity improvement channel, we set the following
formulas:

-5 —
TFP;; = 60+ 6\DFD; + A X, + 71, +ei, %)

- —
P]Si,z =/Po +/)1TFP:,z + A Xi./ +v7 Ii,1 + &y (6)

where TFP;; measures a firm's total factor productivity. Following prior
literature (Zhou, 2021), we calculate TFP by using the method proposed
by Levinsohn and Petrin (2003). If the productivity improvement
channel is true, then the coefficient of DFD in Eq. (5) should be

1is
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Table 7
Robustness checks: 2SLS regression.
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Variable First-Stage Second-stage
DFD PIS
@) (ii) (iii) (iv) W) (vi) (vii) (viii)
Full sample Full sample OB=1 OB=0 HT =1 HT =0 TF=1 TF=0
DFD_IV - 2.260%** 9.742%%* 1.542%* 2.995%* 0.645 2.880%*** —1.237
- (0.780) (3.600) (0.785) (1.163) (0.789) (0.793) (2.425)
DFD P, ; 0.280%** - - - - - - -
(0.034) - - - - - - -
IPR,; 0.200%** - - - - - - -
(0.037) - - - - - - -
Firm Size 0.002 0.152%** 0.187 0.164*** 0.164*** 0.120%** 0.199%** 0.025
(0.002) (0.027) (0.118) (0.029) (0.034) (0.041) (0.033) (0.065)
Leverage 0.004 0.449%** 0.834 0.278* 0.572%** 0.101 0.414** 0.645%*
(0.010) (0.140) (0.512) (0.149) (0.169) (0.230) (0.167) (0.280)
Tobing Q 0.003** —0.008 —0.016 0.003 —0.030 0.095** —0.004 —0.006
(0.001) (0.020) (0.071) (0.021) (0.024) (0.038) (0.022) (0.055)
Profitability 0.012 0.631%** 0.177 0.570%** 0.498%** 1.0037** 0.532%%* 0.687**
(0.009) (0.148) (0.689) (0.144) (0.176) (0.277) (0.163) (0.326)
State Ownership 0.004 —0.259%** —0.748%** —0.220%** —0.300%** —0.312%** —0.109 —0.523%**
(0.005) (0.066) (0.219) (0.069) (0.079) (0.093) (0.084) (0.114)
Firm Age —0.007 —0.288*** —0.307 —0.254%=* —0.277%** —0.306%** —0.226%** —0.122
(0.005) (0.260) (0.073) (0.095) (0.097) (0.077) (0.236)
Firm Growth 0.001 0.212 0.100%** 0.124%** 0.094* 0.168*** 0.034
(0.002) (0.032 (0.200) (0.029) (0.041) (0.054) (0.039) (0.040)
International Experience 0.001 —0.119%** —0.074%* —0.126%** —0.112%** —0.135%** —0.132%** —0.097%**
(0.001) (0.008) (0.031) (0.008) (0.009) (0.014) (0.009) (0.020)
GDP Growth 0.261%** —0.477 —3.058 —0.520 —-0.219 —1.351 —0.941 0.433
(0.068) (0.763) (3.094) (0.812) (0.937) (1.170) (1.196) (1.182)
Openness 0.082%** —0.451%** —1.815%** —0.313%* —0.653%** 0.118 —0.602%** 0.722
(0.009) (0.137) (0.546) (0.135) (0.190) (0.175) (0.143) (0.870)
Year Fixed Effects YES YES YES YES YES YES YES YES
Industry Fixed Effects YES YES YES YES YES YES YES YES
Constant 3.559%%* —12.249%%* —54.581%** —8.570* —15.890%* —2.722 —16.079%** 8.162
(0.134) (4.422) (20.586) (4.453) (6.558) (4.485) (4.553) (13.423)
Observations 2785 2785 499 2286 1928 857 2303 482
Empirical P-value
DFD op_o VS DFD op_; - - - -

DFD g7 VS DFD pr_;
DFD 7p_ VS DFD 17_;

[0.000]

[0.090]

[0.039]

Note: Values in parentheses are robust standard errors. **
values. 1000 bootstrap replications are used to calculate empirical P-value.

significantly positive while the coefficient of TFP in Eq. (6) should be
significantly positive.

Table 8 illustrates the empirical results. Columns (i) and (ii) are used
to test the financial constraint easing channel. The coefficient of DFD in
Column (i) has a negative sign (¢; 1.170) and is statistically sig-
nificant (p < 0.01). Meanwhile, the coefficient of KZ in Column (ii) also
has a negative sign (w; = —0.037) and is statistically significant (p <
0.01). The results suggest that home country DFD could alleviate
emerging market SMEs' financial constraints and that financial con-
straints limit emerging market SMEs' PIS. In this way, our findings
support the financial constraint easing channel.

Columns (iii) and (iv) are used to test the productivity improvement
channel. The coefficient of DFD in Column (iii) has a positive sign (6; =
0.794) and is statistically significant (p < 0.01). Meanwhile, the coeffi-
cient of TFP in Column (iv) also has a positive sign (p; = 0.113) and is
statistically significant (p < 0.01). These results suggest that home
country DFD could improve SMEs' productivity and that productivity
improvement could increase emerging market SMEs' PIS. In this way,
our findings support the productivity improvement channel.

7. Discussion and conclusion
7.1. Discussion of the results

In China, digital finance has recently undergone rapid development
and profoundly impacts on various economic entities. In this study, we

* and * denote statistical significance at 1%, 5% and 10% level, respectively; Values in brackets are P-

explored the impact of home country DFD on emerging market SMEs'
PIS. We constructed a unique empirical sample by gathering the DFD
data released by the digital finance research center of Peking University
and the data of A-share manufacturing SMEs listed in the SME Board and
GEM from 2011 to 2020. Based on this unique sample, our empirical
study finds that home country DFD has a significantly positive impact on
emerging market SMEs' PIS and thus suggests that home country DFD
could accelerate emerging market SMEs' PIS. The mechanism analysis
indicates that home country DFD enhances emerging market SMEs' PIS
by reducing their financing constraints and increasing their productiv-
ity. The findings also reveal that home country DFD could improve the
availability of external funds for SMEs from emerging countries such as
China and support these firms' expansion in a complex international
market, thereby increasing their PIS.

Our empirical results demonstrate that the impact of home country
DFD on emerging market SMEs' PIS is affected by several heterogeneous
factors. First, we find that the significantly positive relationship between
home country DFD and PIS is more pronounced in SMEs led by CEOs
with overseas experience than in SMEs led by CEOs without overseas
experience. Hence, SMEs led by CEOs with overseas experience in the
internationalization process could benefit more from home country DFD
than SMEs led by CEOs without overseas experience. This finding sup-
ports two possible arguments. One argument is that SMEs led by CEOs
with overseas experience are more open to using digital finance to boost
their PIS. The other argument is that CEOs with overseas experience
could enhance SMEs' ability to effectively use digital finance in
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Table 8

Mechanism analysis: Financial constraint easing channel vs productivity

improvement channel.

Variable Financial constraint easing Productivity improvement
channel channel
KZ PIS TFP PIS
@ (i) (iii) (@iv)
DFD —1.170%** - 0.794** -
(0.306) - (0.090) -
Kz - —0.037%** - -
- (0.013) - -
TFP - - - 0.113%***
- - - (0.040)
Firm Size —0.397%** 0.159%** 0.372%** 0.132%%*
(0.032) (0.026) (0.011) (0.027)
Leverage 8.572%** 0.724%** 0.695%** 0.324**
(0.182) (0.166) (0.057) (0.129)
Tobing Q 0.335%** 0.017 —0.038%** 0.008
(0.032) (0.019) (0.009) (0.018)
Profitability —2.999%** 0.178 0.831%** 0.197
(0.308) (0.128) (0.080) (0.128)
State Ownership 0.173* —0.251%** 0.063* —0.265%**
(0.095) (0.057) (0.034) (0.057)
Firm Age —-0.015 —0.280%** —0.138%** —0.264*%**
(0.087) (0.067) (0.027) (0.067)
Firm Growth 0.003 0.084%*** —0.007 0.084%***
(0.054) (0.029) (0.013) (0.030)
International Experience 0.191%** —0.562%** 0.086*** —0.579***
(0.043) (0.029) (0.014) (0.029)
GDP Growth —2.220%** —0.140 0.090 —-0.079
(0.801) (0.451) (0.238) (0.451)
Openness —0.061 —0.023 0.047 —0.034
(0.106) (0.058) (0.034) (0.059)
Year Fixed Effects YES YES YES YES
Industry Fixed Effects YES YES YES YES
Constant 6.431%** 0.669** 6.139%** —0.523
(1.795) (0.291) (0.528) (0.522)
Observations 3653 3653 3653 3653
R-squared 0.527 0.158 0.542 0.158

Note: Values in parentheses are robust standard errors. ***, ** and * denote
statistical significance at 1%, 5% and 10% level, respectively.

accelerating PIS.

Second, we find that the significantly positive relationship between
home country DFD and PIS is more pronounced in SMEs in high-tech
industries than in low-tech industries. Hence, SMEs in high-tech in-
dustries benefit more from home country DFD than SMEs in low-tech
industries. We attribute this finding to the fact that SMEs in high-tech
industries tend to rely heavily on the support of external financing
because they need a large amount of capital to invest in long-term and
uncertain R&D activities (Zhang & Kong, 2022; Zhou, 2021). Moreover,
home country DFD could increase the availability of external financing
for SMEs.

Third, we find that the significantly positive relationship between
home country DFD and PIS is pronounced in SMEs in home country
regions with a high level of traditional finance development. Hence,
home country DFD could greatly benefit firms in home country regions
with high traditional finance development. We also suggest that digital
finance will face significant competition in regions with a high level of
traditional finance development because the traditional financial in-
stitutions in these regions could provide diversified financial services. In
these regions, digital finance mainly serves long-tail customers such as
SMEs, which traditional financial services are reluctant to reach, using
its unique technological advantages (Lee & Shin, 2018). In other words,
digital finance is complementary to traditional finance, which can make
up for financial market deficiency that impacts SMEs in regions with a
high level of traditional finance development.
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7.2. Theoretical and practical implications

7.2.1. Theoretical implications

Our findings have the following research implications. First, our
findings emphasize and prove the importance of financial development
in hastening the internationalization of SMEs. This underscores the
significance of financial resources and demonstrates the need for
external financial support in facilitating the internationalization pro-
cess. Future research endeavors should place due importance on
exploring and understanding how external financial backing influences
and shapes the internationalization process of SMEs.

Second, it is worth highlighting that our study predominantly focuses
on the DFD from the standpoint of home country. This emphasis un-
derscores the profound impact of the domestic operating environment
on molding the trajectory of internationalization for firms, including
their PIS. Consequently, researchers delving into the determinants of
firms' internationalization strategies should explore the multifaceted
dimensions within the home country context that exhibit intricate
connections with PIS.

Third, our research highlights that the influence of DFD on the PIS of
emerging market SMEs is not uniform across all organizations; it is
significantly influenced by the capabilities of decision-makers within
those organizations. This finding underscores the critical role that
managers play in harnessing the potential benefits of DFD. Conse-
quently, future research should delve deeper into the intricate dynamics
between decision-makers and DFD, exploring how various managerial
competencies can enhance or hinder the realization of DFD's
advantages.

Fourth, our study indicates that DFD has varying impacts on high-
tech and low-tech SMEs. This distinction highlights the necessity for
future research to carefully consider the industry context when inves-
tigating the implications of DFD. It is imperative to discern how DFD's
impact differs across various sectors and to uncover the unique chal-
lenges and opportunities it presents in each case. By doing so, re-
searchers can provide valuable insights into the tailored strategies that
SMEs in high-tech and low-tech industries should employ to optimize
their utilization of DFD.

Fifth, our research findings underscore the potential of digital
finance to complement traditional financial systems in expediting a
firm's global expansion efforts. This highlights the significance of further
exploration into the intricate dynamics between digital finance and
traditional financial mechanisms in various contexts. Future research
endeavors could delve deeper into understanding the multifaceted
relationship between digital finance and traditional finance, shedding
light on their collaborative potential across diverse scenarios. This could
offer valuable insights into how firms can harness the synergies between
these two financial paradigms to fuel their international expansion
strategies.

7.2.2. Practical implications

Our findings also have several policy implications. First, our findings
suggest that DFD significantly facilitates emerging market SMEs' inter-
nationalization speed. Thus, emerging countries such as China, which
are pursuing rapid internationalization, should formulate policies that
support their home country DFD. In this way, they can address short-
comings within their traditional financial systems, improve the alloca-
tion of financial resources, and ultimately cultivate a financial
environment conducive to firms' international expansion, especially
benefiting vulnerable market participants like SMEs.

Second, our findings suggest that overseas experience can enhance
CEOs' ability to take advantage of digital finance in their home country
to speed up SMEs' international expansion. Considering these findings,
SMEs aspiring for rapid global expansion should proactively consider
recruiting top managers with overseas experience or sending their top
managers to other countries to study or undergo training. By adopting
this strategic approach, SMEs can significantly augment their ability to
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effectively take advantage of the financial resources offered by DFD to
facilitate their internationalization strategy.

Third, our research underscores the pivotal role of digital finance in
expediting the internationalization efforts of high-tech SMEs. Conse-
quently, governments should take an active role in developing the
necessary infrastructure to promote the use of digital finance tools
among high-tech SMEs. This entails improving Internet accessibility and
payment systems, thereby affording high-tech SMEs easier access to and
utilization of digital financial instruments, consequently facilitating
their global expansion.

Fourth, it is essential to recognize that digital finance and traditional
finance are complementary components of a robust financial system.
Consequently, harmonizing the development of digital finance and
traditional finance is imperative for ensuring financial system stability
while harnessing the positive impact of digital finance on the interna-
tional expansion of SMEs. Governments should dedicate efforts to
construct an ecosystem that fosters the coordinated advancement of
both digital finance and traditional finance, thus promoting the effective
functioning of the financial system.

7.3. Limitations

Our study has some limitations. First, owing to data restrictions, we
take the firms listed in the SME Board and GEM as the sample of SMEs in
our empirical study. Although this approach has been widely used in
research on Chinese SMEs (Ren et al., 2015; Zhou, 2023), these firms are
usually excellent leaders. Hence, they may not effectively represent the
various types of SMEs. Future research could investigate whether our
findings remain applicable across diverse SME samples, such as listed
and unlisted SMEs, thus verifying the robustness of our results. Second,
we only include SMEs from China in our investigation. In this case, our
findings may depend on China's unique context. Therefore, future
research employing SMEs from other emerging nations as empirical
datasets has the potential to offer substantial evidence and extend the
applicability of our findings.
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ARTICLE INFO ABSTRACT
JEL classification in this article: This study investigates the effect of internationalization on the donations allocated to domestic
F23 markets in small and medium-sized enterprises (SMEs) from China. By adopting the resource
F61 dependence theory, we suggest that more internationalized firms are less dependent on the re-
2/2184 sources provided by stakeholders in the domestic market for survival, and therefore, are likely to
donate less to domestic markets. Based on a sample of Chinese SMEs from 2008 to 2021, we find
Keyw ord's: . that internationalization negatively affects donations allocated to the domestic market, sup-
Internationalization

porting the logic of the resource dependence theory. Moreover, our analysis reveals that host

Corporate donation o X o . : L
country characteristics, such as cultural distance, political risk, and economic growth, signifi-

Corporate philanthropy

SMEs cantly strengthen this negative effect. This suggests that the host country context significantly
Resource dependence theory impacts the relationship between internationalization and donations allocated to the domestic
Host country characteristics market among SMEs from emerging markets.

1. Introduction

With the expansion of economic globalization, internationalization has been suggested as a valuable strategy for firms to enhance
their sustainable competitiveness by providing opportunities to access new global resources (Nachum and Zaheer, 2005; Porter, 1990).
However, internationalization also compels firms to face new employees, customers, and government bodies in the host market
(Chapple and Moon, 2005; Sharfman et al., 2004), which increases the firm’s stakeholder pressures. The strategic view of corporate
social responsibility (CSR) suggests that corporate philanthropy, as an important component of CSR, plays a strategic role in addressing
the pressure from various stakeholder groups (Hogarth et al., 2018; Porter and Kramer, 2002; Saiia et al., 2003; Wang et al., 2008; Wu
et al., 2021). Specifically, researchers suggest that corporate philanthropy can create several advantages for firms, such as helping
them establish a good reputation (Elfenbein et al., 2012), cultivate successful relationships with customers (Collins, 1994), create
favorable operating conditions (Werther Jr and Chandler, 2005), and maintain legitimacy with host bureaucrats (Zhou, 2022). In this
context, the intensified pressure from international operations in general, and calls from a range of international stakeholders in
particular, can likely induce internationalized firms to expand their CSR efforts, such as charitable donations (Brammer et al., 2009).

Extant literature has presented several insights into the relationship between internationalization and corporate donations
(Brammer et al., 2009; Zhou, 2022). However, how internationalization affects the donation allocation toward a specific market in
emerging market small and medium-sized enterprises (SMEs) has been scarcely explored. Liu et al. (2018) suggest that a firm tends to
allocate its donations to different markets and the effect of internationalization on donations allocated to the domestic market (DDM)
differs from that on overall corporate donations. In line with this argument, this study seeks to expand the existing literature by
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investigating the effect of internationalization on DDM in emerging market SMEs.

It is well acknowledged that SMEs and large firms face distinct external constraints. For example, large firms typically have stronger
financial positions because they have longer operational histories and more diverse financing options, such as bond issuance or public
equity offerings. In contrast, SMEs often struggle to obtain financing due to their smaller size, limited financial history, and higher
perceived risk by lenders. For SMEs from emerging countries such as China, they may encounter even more significant external
constraints owing to the immature markets in these countries (Chan et al., 2012). This situation is likely to yield differing implications
for the relationship between internationalization and corporate donations, as well as the relationship between internationalization and
DDM.

According to the resource dependence theory, a firm’s survival depends on external stakeholder groups to obtain critical resources
and that the firm tends to prioritize claims from the stakeholder group that can provide more critical resources (Pfeffer and Salancik,
1978). In line with this theoretical logic, the degree of internationalization could indicate a firm’s dependence on either the foreign or
domestic market and would affect the firm’s strategic decisions regarding the distribution of charitable donations within and outside
the country (Liu et al., 2018). Specifically, when a firm has a higher degree of internationalization, the firm will be less likely to depend
on domestic markets. Thus, the firm is likely to contribute less donations to the home market because home market stakeholders
become less important than host market stakeholders. This may be especially true for emerging market SMEs because these firms face
significant external constraints and are likely to experience budget constraints on philanthropic activities. Therefore, it is expected that
emerging market SMEs are likely to allocate their limited charitable budgets according to the relative importance of markets and their
DDM is likely to decrease with an increase in internationalization.

This study constructs a sample of SMEs in China during the period spanning from 2008 to 2021, and empirically analyzes the
relationship between internationalization and DDM. We discover that internationalization negatively affects DDM. Furthermore, this
study empirically examines how host country characteristics—including cultural distance, political risk, and economic growth—affect
the internationalization-DDM relationship. The results demonstrate that these characteristics strengthen the negative
internationalization-DDM relationship.

This study contributes to existing literature in several ways. First, this study contributes to the research on philanthropic behavior
of SMEs by investigating the effect of internationalization on DDM. Extant literature on this relationship has primarily focused on large
corporations. However, it is widely recognized that SMEs face a distinctive business environment such as serious external financial
constraints compared with large firms (Park and Ghauri, 2015; Russo and Perrini, 2010). Our empirical findings indicate that SMEs in
emerging markets, which face external constraints, tend to allocate donations to different markets based on their relative importance.
The findings evidence that the general corporate donation patterns of SMEs may not necessarily align with their corporate donation
behavior within a particular market. Therefore, this study, investigating internationalized SMEs’ philanthropic strategies in home
market, could enrich our understanding of internationalized SMEs’ philanthropic behavior.

Second, this study empirically investigates the moderating effects of host country characteristics, including cultural distance,
political risk, and economic growth, on the relationship between internationalization and corporate donations. Prior studies in in-
ternational business suggest that host country environments are critical to internationalized firms’ behavior (Javalgi and Grossman,
2014; Quer et al., 2012; Rahko, 2021). However, the research connecting host country environments to the relationship between
internationalization and corporate donations is lacking. Our empirical analysis includes the host country’s cultural distance, political
risk, and economic growth, and verifies that these are significant factors in the relationship between internationalization and corporate
donations. Thus, the current study provides new evidence for further understanding internationalized firms’ philanthropy.

Third, our findings could have significant policy implications for SMEs, especially in the Chinese context. Our results indicate that
SMEs in emerging markets such as China are likely to allocate their limited charitable budgets according to the relative importance of
markets and their DDM is likely to decrease with an increase in internationalization. The findings suggest that SMEs are likely to face
budget constraints when dealing with pressure from external stakeholders owing to their difficulty in obtaining funds from external
capital markets. This challenge is particularly true in emerging markets such as China where the markets are relatively nascent. Our
findings suggest that the governments in emerging markets such as China should implement policies aimed at alleviating the external
constraints faced by SMEs and facilitating their access to domestic resources, if they aim to incentivize domestic philanthropic con-
tributions from these firms.

The remainder of this paper is organized as follows: Section 2 reviews the literature relating to the relationship between inter-
nationalization and corporate donations and develops the research hypotheses. Section 3 then presents the data and variable defi-
nitions. Section 4 discusses the empirical results. Section 5 concludes with our research findings, implications, and possible directions
for future research.

2. Literature review and hypotheses development
2.1. Resource dependence theory and corporate philanthropy

The resource dependence theory suggests that a firm is an open system, and its survival and development depend on various re-
sources in the external environment (Pfeffer and Salancik, 1978). Typically, these resources are provided by external stakeholder
groups, and the firm depends on these groups; in turn, these stakeholders have the power to influence or control the firm (Pfeffer and
Salancik, 1978). For instance, stakeholders who provide resources can make claims about the firm, and the firm must respond to these
claims to guarantee their resources. The extent to which a firm is influenced by these external stakeholder groups depends on the
resources’ importance to the firm’s survival and development. If an external stakeholder group can provide critical resources for the
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firm, the firm will depend heavily on this external stakeholder group (Freeman, 1999). Firms can secure the availability of critical
resources by managing resource dependencies in various ways, such as mergers and acquisitions (Casciaro and Piskorski, 2005),
establishing inter-organizational relationships (Park and Mezias, 2005), engaging in corporate political action (Lester et al., 2008;
Peng and Luo, 2000), and seeking alternative resources (Hillman et al., 2009).

From the perspective of the resource dependence theory, corporate philanthropy is important in guaranteeing access to critical
resources from stakeholders (Gao and Hafsi, 2017; Kabongo et al., 2013; Wang and Qian, 2011). For example, corporate philanthropy
can help gain support from stakeholders in the local community (Kabongo et al., 2013) and facilitate access to political resources from
local governments (Gao and Hafsi, 2017). Given the importance of interactions with stakeholder groups for the availability of re-
sources, a firm heavily dependent on local stakeholders will contribute more philanthropic resources to the local community (Qian,
2016).

2.2. Internationalization and DDM in emerging market SMEs

Prior research suggests that a firm’s degree of internationalization reflects the extent to which the firm depends on foreign markets
(Du and Luo, 2016; Gaffney et al., 2013; Rodrigues and Dieleman, 2018). Specifically, a firm with a larger share of sales in overseas
markets relies more heavily on overseas markets to achieve survival and growth, while the domestic market’s importance decreases
accordingly (Finkelstein, 1997). Consequently, overseas stakeholders have a greater influence on internationalized firms, while the
stakeholders’ influence in the home market decreases (Agle et al., 1999).

According to the resource dependence theory, the extent to which a firm is dependent on a stakeholder group determines the
resources assigned to this group (Pfeffer and Salancik, 1978). Thus, internationalization is likely to significantly affect the allocation of
a firm’s strategic resources. If stakeholders in international markets can exert a greater influence on the firm’s performance, the firm’s
allocation of strategic resources will prioritize their demands over those of domestic market stakeholders (Griffin and Mahon, 1997).

Extant literature generally regards corporate donations as a critical and strategic way to develop and maintain favorable re-
lationships with various stakeholders (Hillman and Keim, 2001; Park and Ghauri, 2015). For example, firms can augment their
reputation and increase their legitimacy within the local market by increasing their involvement in corporate philanthropic activities
(Chen et al., 2015; Hornstein and Zhao, 2018; Minor and Morgan, 2011). In this regard, the allocation of a firm’s charitable donations
to different markets could be an important way for the firm to maximize its ability to access critical resources.

For an internationalized firm, the distribution area of charitable donations depends on the stakeholders’ relative importance in the
domestic and foreign markets. As firms become more dependent on foreign sales, obtaining critical resources from international
stakeholders becomes increasingly important. Additionally, firms expanding into foreign markets will encounter diverse stakeholders
with distinct needs and heightened legitimacy expectations. These disparities arise from variations in legal systems, cultures, and
stages of economic development across host countries (Attig et al., 2016; Brammer et al., 2006; Campbell, 2007). In this case, firms are
incentivized to prioritize socially responsible behavior, such as engaging in charitable donations. Consequently, a more internation-
alized firm is likely to make more charitable donations to international markets, while the home market will receive fewer charitable
donations if the firm has budget constraints on its philanthropic activities.

The negative effect of internationalization on DDM may be especially true for emerging market SMEs. It is widely recognized that
SMEs experience more serious external constraints than large firms (Dhanaraj and Beamish, 2003; Fairlie and Fossen, 2021).
Furthermore, SMEs in emerging markets may face even more serious resource constraints owing to the immature markets in these
countries (Chan et al., 2012). Consequently, SMEs operating in emerging markets are subject to heightened fiscal constraints in the
realm of philanthropic endeavors. This situation is further compounded by the likelihood that SMEs will have to navigate their
philanthropic allocation decisions between domestic markets and overseas arenas. Under the constraints of a specific budget, decisions
are typically made by evaluating the relative significance of the stakeholders associated with each market. This creates a conflict of
priorities for emerging market SMEs, in which the allocation of philanthropic resources within the host and home markets becomes a
competing consideration. Consequently, SMEs are inclined to strategize and allocate their philanthropic donations in alignment with
the hierarchical significance of stakeholders under the confines of budgetary constraints. As emerging market SMEs extend their in-
ternational reach to host countries, they tend to decrease their reliance on their domestic market, and consequently, allocate fewer
resources to charitable activities within their home country.

Given this analysis, we propose our first hypothesis:

Hypothesis 1. In emerging market SMEs, internationalization negatively relates to DDM.

2.3. The role of cultural distance

National culture is deeply embedded in various aspects of a country, including its social norms, beliefs, and values (Hofstede,
2003). National culture plays a pivotal role within the informal institutional environment (Shenkar, 2012). It can hardly be directly
observed, but has a wide, profound, and lasting impact on every person and market entity (Xu and Hao, 2021). Cultural distance is the
cultural difference between two nations; it is widely recognized that this significantly influences a firm’s international behaviors (Cho
and Padmanabhan, 2005; Quer et al., 2012).

With an increase in cultural distance, interactive communication with a host country’s stakeholders tends to be difficult. Therefore,
internationalized firms operating in countries with dissimilar cultural environments face substantial barriers in gaining legitimacy
from the local society or addressing complicated stakeholder demands (Kang and Jiang, 2012; Zaheer and Mosakowski, 1997). Given
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the certain extent of firms’ dependence on host markets, a greater cultural distance will cause firms to devote more effort to responding
to local stakeholders’ claims and gaining local legitimacy.

Corporate philanthropy is expected to manifest as an active response to stakeholder claims (Zhou, 2022). Subsequently, inter-
nationalized firms will have a significant incentive to participate in philanthropic activities, such as corporate donations, to secure
resources from host countries and maintain positive relationships with stakeholders when operating in culturally distant host nations.
Accordingly, internationalized firms are likely to decrease DDM to increase their ability to donate to host markets. Therefore, we
propose the following hypothesis:

Hypothesis 2. In emerging market SMEs, the cultural distance between the home and host country strengthens the negative effect of
internationalization on DDM.

2.4. The role of political risk

Political risk is the uncertainty of a nation’s political environment (Jensen, 2008; Simon, 1984), and is a key factor affecting an
internationalized firm’s business (Quer et al., 2012). Specifically, when a firm operates in a politically risky country, a significant
challenge exists for the firm to manage its business because the political environment is likely to bring more salient threats (Wang et al.,
2021; Zhou, 2022). To secure a stable and successful business in a country characterized by high political risk, the firm with business in
the country is likely to prioritize claims from the local market.

Previous studies suggest that CSR could be an important tool for addressing a firm’s risks (Godfrey et al., 2009). For instance, Jo and
Na (2012) observed that CSR could be a tool for mitigating systematic risk. Bouslah et al. (2018) noted that firms investing in more
social responsibility experienced less risk during a global financial crisis. Hence, if a firm conducts business in a host country with
higher political risk, the firm is likely to contribute more charitable donations to this area to lower the possibility of adverse effects
arising from political risk.

Therefore, we argue that firms with a certain degree of internationalization and exposed to higher political risk in a host country are
likely to allocate more charitable donations to the international market, while charitable donations to the home market will decrease
accordingly.

Hypothesis 3. In emerging market SMEs, the host country’s political risk strengthens the negative effect of internationalization on
DDM.

2.5. The role of economic growth

As countries with high economic growth generally have positive prospects for future development, many profitable investment
opportunities exist in these countries (Temiz and Gokmen, 2014). When a firm conducts business in a host market with high economic
growth, it will have more valuable growth opportunities. Consequently, the host country’s high economic growth compels firms to rely
more heavily on foreign markets for future development.

Researchers suggest that local stakeholders’ legitimacy is important in seizing investment opportunities embedded in the host
country. This is because internationalized firms often experience a “liability of foreignness” because of their unfamiliarity with the
roots in the host environment (Lu and Xu, 2006; Sethi and Guisinger, 2002; Zaheer and Mosakowski, 1997). Therefore, the greater the
host country’s economic growth, the more important it is for the firm to gain legitimacy from the host country’s stakeholders.
Accordingly, given a certain degree of internationalization, the host markets’ high economic growth increases the host stakeholders’
importance to the firm conducting business in the host country.

Literature on corporate philanthropy suggests that charitable donations could provide social legitimacy in local markets, as such
donations can facilitate the development of positive relationships with local stakeholders (Collins, 1994; Hall, 2006; Zhou, 2022).
Subsequently, firms operating in high-growth host markets tend to allocate more charitable donations to international markets to
cultivate favorable business conditions in the host country. This would maximize the firm’s ability to access future development
opportunities in international markets. In contrast, domestic charitable donations are likely to decrease because of the relatively lower
importance of home-market stakeholders.

Given this analysis, we propose our third hypothesis:

Hypothesis 4. In emerging market SMEs, the host country’s economic growth strengthens the negative effect of internationalization
on DDM.
3. Methodology

3.1. Data

To test our hypotheses, we focus on internationalized SMEs in China, which is one of the most influential emerging market
countries (Peng et al., 2008). Following the existing research on Chinese SMEs (Liu et al., 2022; Zhou, 2023), we consider only
manufacturing firms publicly listed on the Small and Medium Enterprise Board and Growth Enterprise Board. We collected firm data in
the following ways. First, we obtained a firm’s charitable donation data from its CSR reports. The CSR report disclosures of
A-share-listed firms began in China in 2006. Since then, A-share-listed companies have issued CSR reports for more than 10
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consecutive years. However, few A-share-listed firms have issued CSR reports in recent years. Second, detailed information on firms’
overseas host countries was collected manually from their annual financial reports. Third, we obtained other firm-level data from the
widely used Chinese Stock Market and Accounting Research database, which provides the most accurate and detailed firm-level data
for all publicly listed Chinese firms. Fourth, we obtained the national cultural data from Hofstede Insights, to calculate the cultural
distance between the home and host countries. Fifth, we collected original data on each country’s political risk from the International
Country Risk Guide, which was created by the PRS Group and is a popular data source for calculating a nation’s political risk. Sixth, we
measured the host country’s economic growth by gathering data on each country’s economic growth from the World Development
Indicators dataset, which includes abundant national economic barometers.

Finally, we matched the data to obtain our final sample, which was an unbalanced panel dataset comprising 853 firm-year ob-
servations from 2008 to 2021.

3.2. Measures

3.2.1. Dependent variable

DDM_Ratio. We followed prior research on corporate philanthropy (Wei et al., 2018) and measured a firm’s DDM using the DDM
amount relative to total sales (DDM_Ratio). Specifically, DDM Ratio is measured as the ratio of the DDM amount to total sales,
multiplied by 100. When measuring the DDM amount, we excluded donations made outside mainland China from the total donations.
The firms’ CSR reports provide details of the location of donations.

3.2.2. Independent variables

Internationalization. Although previous research proposed several measures to capture the degree of international involvement, the
ratio of foreign sales to total sales was the most widely used indicator (e.g., Attig et al., 2016). Thus, the current study measured a
firm’s degree of internationalization (Internationalization) with the ratio of foreign sales to total sales. Following prior studies (Cheung
et al., 2015; Wei and Nguyen, 2020), we define the foreign sales of firms in mainland China as sales to countries outside mainland
China, and to Hong Kong, Macao, and Taiwan.

3.2.3. Moderating variables

Cultural Distance. The Cultural Distance faced by each internationalized firm in the host country is measured in two steps. First, we
measured the cultural distance between China and the host country in which the firm conducts business, employing a method used
widely in prior studies (Harzing and Pudelko, 2016; Kogut and Singh, 1988), and set the following formula:

2
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where I;; and I; ¢y represent the values of Hofstede’s ith dimension for country j and China, respectively; V; represents the variance in
the value of Hofstede’s ith dimension. This study uses the six dimensions of Hofstede’s cultural scores to calculate each host country’s
cultural distance. This study then measures the Cultural Distance faced by each internationalized firm by averaging the cultural distance
of the host countries in which the firm’s subsidiaries conduct business activities.

Political Risk. This study measured Political Risk as the average political risk of each host country in which the firm conducts
business. We created a proxy for each host country’s political risk using the political risk index from the International Country Risk
Guide, a metric extensively referenced in prior research (Buckley et al., 2007; Quer et al., 2012). The political risk index has twelve
political risk dimensions; in every dimension, a high number of risk points indicates low risk. The total number of risk points of the 12
political risk dimensions was 100. We calculated each host country’s political risk as one minus the ratio of the total risk points of the
12 political risk dimensions to 100. According to this method, the higher the value of Political Risk, the higher the political risk in the
host country.

Economic Growth. This study measured the Economic Growth faced by each internationalized firm as the average economic growth of
the host countries where the firm’s foreign subsidiaries conduct business. This study measured each host country’s economic growth as
the growth rate of gross domestic product (GDP) per capita, an extensively employed indicator in prior research (Acemoglu et al.,
2019).

3.2.4. Control variables

It is important to recognize that charitable donations are also affected by other specific factors; thus, we must control for these
factors in statistical models. Following the findings of prior empirical research on charitable donations, this study controls for the
following variables that may influence a firm’s DDM:

The first variable was Firm Size. Prior literature suggests that larger firms generally have more resources (Zhou, 2018) and are more
visible to the relevant public (Udayasankar, 2008). Thus, large firms are likely to make more philanthropic corporate donations. We
computed Firm Size by taking the logarithm of total assets. The second was State Ownership. Prior research argues that state ownership
significantly impacts emerging market firms’ CSR (Li and Zhang, 2010). Following extant literature (Zhou, 2023), we used a dummy
variable (State Ownership) to measure a firm’s state ownership; specifically, State Ownership assumes a value of one if the ultimate
controller of a firm is the Chinese government, and zero otherwise. The third variable was Firm Growth. A firm with high growth may
greatly pressure its liquidity, thus weakening its ability to donate to the public (Zhou, 2022). We defined Firm Growth as the annual
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sales growth rate. The fourth variables were Debt Level and Profitability. Earlier research demonstrated that firms’ financial perfor-
mance, such as profitability and leverage, significantly influence philanthropy (Brammer and Millington, 2005). Thus, we controlled
for a firm’s Debt Level, which was equal to total liabilities divided by total assets; and Profitability, which was equal to the ratio of net
profits to equity. The fifth variable was Firm Age. We controlled for a firm’s age because an older firm is likely to be embedded in broad
philanthropic networks (Marquis and Lee, 2013) that influence the firm’s philanthropic behavior. Firm Age equals the natural loga-
rithm of the years of establishment. The sixth variable was Market Competition. Prior studies indicate that the intensity of product
market competition is a crucial determinant of corporate donations, with heightened competitive pressure potentially increasing firms’
willingness to engage in charitable giving (Choi et al., 2023). Hence, we included Market Competition as a control variable, measured as
one minus the Herfindahl-Hirschman index of the main operational income of firms in the industry. The seventh variable was Female
Director. Literature suggests that the board of directors plays a significant role in making major decisions in a firm (Zhou, 2019), and
the presence of female directors tends to be positively associated with charitable donations (Wang and Coffey, 1992). Thus, we
controlled for the Female Director, defined as the ratio of female directors on a firm’s board. The eighth factor was Political Connection,
the political connections of a firm’s Chief Executive Officer (CEO) or chairperson may significantly affect the firm’s decision to donate
(Hao et al., 2020). Thus, we controlled for Political Connection. If any of the chairpersons or CEO of a firm is or has been a government
official, the value of Political Connection was one, and zero otherwise.

As firms’ DDM may vary systematically across provinces, industrial sectors, and years, even after controlling for these factors, we
also controlled for province-, industry-, and period-level fixed effects.

4. Analysis and findings
4.1. Descriptive analyses

Table 1 presents the main variables’ descriptive statistics. The mean value of DDM_Ratio is approximately 0.025, indicating that the
average DDM of Chinese SMEs accounts for 0.025 % of their total sales. The mean value of Internationalization is 0.285, indicating that,
on average, Chinese SMEs’ foreign sales account for 28.5 % of their total sales. Cultural Distance has a mean value of 1.526, demon-
strating that the average cultural distance of the host countries in which the Chinese SMEs operate is 1.526. Political Risk has a mean
value of 0.219, suggesting that Chinese SMEs operate in foreign countries with relatively low political risk. Economic Growth has a
mean value of 2.350, suggesting that the average growth rate of GDP per capita of the host countries in which Chinese SMEs operate is
2.35 %.

The correlation matrix in Table 2 reveals that the correlations between Internationalization and the other control variables are all
less than 0.2, and that multicollinearity is not a serious problem in our empirical study.

4.2. Multivariate regression results

Considering the nature of our dependent variable (DDM_Ratio > 0), we used the Tobit regression technique in our empirical
analysis. This empirical method is in line with prior research on corporate donations (Hoi et al., 2020; Hossain and Lamb, 2012; Li
et al., 2015).

Table 3 presents the regression results of DDM Ratio for the main variables. We report the baseline model’s empirical results, which
is comprised of the control variables in Model 1; as Model 1 demonstrates, the coefficient of Firm Size is negative (-0.003), exhibiting
statistical significance at the 1 % level. This indicates that larger Chinese SMEs tend to donate less to the domestic market. The co-
efficient of State Ownership is negative (-0.039), exhibiting statistical significance at the 1 % level. This suggests that state-owned SMEs
in China donate less to the domestic market than privately owned SMEs. The coefficient of Debt Level is negative (-0.116) and exhibits
remarkable statistical significance at the 1 % level, suggesting that Chinese SMEs with high levels of debt donate less. The coefficient of
Profitability has a negative sign (-0.061) and exhibits remarkable statistical significance at the 5 % level, suggesting that Chinese SMEs

Table 1

Descriptive statistics.
Variables N Mean SD Min Max
DDM Ratio 853 0.025 0.089 0 1.508
Interantionalization 853 0.285 0.245 0.001 0.912
Cultural Distance 853 1.526 1.321 0.157 5.164
Political Risk 853 0.219 0.051 0.120 0.480
Economic Growth (%) 853 2.350 1.657 —5.281 8.256
Firm Size 853 22.487 1.140 19.663 26.000
State Ownership 853 0.120 0.325 0 1
Debt Level 853 0.408 0.168 0.053 0.773
Firm Growth 853 0.154 0.374 —0.564 2.643
Profitability 853 0.085 0.126 —0.633 0.331
Firm Age 853 2.749 0.344 1.253 3.672
Market Competition 853 0.911 0.069 0.341 0.986
Female Director 853 0.158 0.130 0 0.571
Political Connection 853 0.432 0.496 0 1
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Table 2
Correlation matrix.
_% — ~ ) < n © N © o S = a «
<
1. DDM Ratio 1
2. Interantionalization —-0.028 1
3. Cultural Distance —0.004 0.078 * 1
4. Political Risk —0.024 —-0.073 * —0.325 * ** 1
5. Economic Growth 0.036 0.002 —0.161 * ** 0.267 * ** 1
6. Firm Size —-0.020 —0.186 * ** 0.107 * * 0.123 * ** 0.038 1
7. State Ownership —0.065 —0.128 * ** —0.059 —0.033 —0.048 0.141 * ** 1
8. Debt Level —0.088 * * —0.123 * ** 0.030 0.034 0.006 0.534 * ** —-0.016 1
9. Firm Growth -0.013 —0.136 * ** 0.100 * * —-0.038 —0.026 0.119 0.142 * ** 0.013 1
10. Profitability —0.007 0.001 —0.071 * 0.090 * * 0.023 0.117° 0.102 * * —0.177 * ** 0.119 * ** 1
11. Firm Age —0.067 —0.03 —0.103 * * 0.157 * ** 0.007 —0.006 —0.125 * ** —0.042 —0.048 —0.146 * ** 1
12. Market Competition 0.022 0.034 0.126 * ** —0.147 * ** —0.042 0.059 0.160 * ** —0.127 * ** —0.000 0.117 * ** —0.041 1
13. Female Director —0.043 0.032 —0.088 * * 0.096 * * 0.092 * * 0.171 * ** —0.180 * ** 0.066 0.031 —0.045 0.143 * ** —0.079 * 1
14. Political Connection 0.115 * ** —0.084 * * —0.021 0.036 0.027 —0.044 —0.095 * * 0.028 —0.089 * * —0.049 —0.029 0.034 0.017

N =853, *p < 0.10, * * p < 0.05, * ** p < 0.01.
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Table 3
Tobit regression results.
Variable DDM Ratio= 100 xDonation amount/Total sales
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Internationalization —0.065 * ** —0.033 * ** 0.407 * ** —0.004 0.395 * **
(0.012) (0.012) (0.013) (0.012) (0.014)
Internationalization x Cultural Distance —0.031 * ** —0.011 * **
(0.004) (0.004)
Internationalization x Political Risk —2.299 * ** —2.094 * **
(0.062) (0.067)
Internationalization x Economic Growth —0.024 * ** —0.020 * **
(0.003) (0.004)
Cultural Distance 0.009 * ** 0.009 * ** 0.002 0.006 * ** 0.008 * ** 0.003
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Political Risk —0.157 * ** —0.157 * ** —0.178 * ** 0.205 * ** —0.160 * ** 0.165 * **
(0.031) (0.031) (0.031) (0.031) (0.031) (0.031)
Economic Growth 0.013 * ** 0.012 * ** 0.013 * ** 0.011 * ** 0.017 * ** 0.015 * **
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Firm Size —0.003 * ** —0.004 * ** —0.005 * ** —0.004 * ** —0.004 * ** —0.004 * **
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
State Ownership —0.039 * ** —0.050 * ** —0.048 * ** —0.050 * ** —0.052 * ** —0.051 * **
(0.006) (0.006) (0.006) (0.006) (0.006) (0.006)
Debt Level —0.116 * ** —0.115 * ** —0.116 * ** —0.115 * ** —0.114 * ** —0.115 * **
(0.014) (0.014) (0.014) (0.014) (0.014) (0.014)
Firm Growth 0.006 0.006 0.004 0.010 * * 0.006 0.009 * *
(0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
Profitability —0.061 * ** —0.061 * ** —0.058 * ** —0.060 * ** —0.061 * ** —0.059 * **
(0.018) (0.018) (0.018) (0.017) (0.018) (0.018)
Firm Age —0.058 * ** —0.059 * ** —0.054 * ** —0.051 * ** —0.056 * ** —0.048 * **
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
Market Competition 0.199 * ** 0.246 * ** 0.238 * ** —0.288 * ** 0.232 * ** 0.268 * **
(0.047) (0.047) (0.047) (0.047) (0.047) (0.047)
Female Director —0.153 * ** —0.149 * ** —0.148 = ** —0.163 * ** —0.154 * ** —0.164 * **
(0.028) (0.028) (0.028) (0.028) (0.028) (0.027)
Political Connection 0.010 * 0.012 * * 0.011 * 0.011 * 0.011 * 0.010 *
(0.006) (0.006) (0.006) (0.006) (0.006) (0.006)
Time dummies Yes Yes Yes Yes Yes Yes
Industry dummies Yes Yes Yes Yes Yes Yes
Province dummies Yes Yes Yes Yes Yes Yes
Constant —0.834 * ** —0.748 * ** —0.769 * ** —0.868 * ** —0.792 * ** —0.901 * **
(0.007) (0.007) (0.007) (0.007) (0.007) (0.007)
N 853 853 853 853 853 853

Robust standard errors are within the parentheses. * p < 0.10, * * p < 0.05, * ** p < 0.01.

with high profits participate less in corporate philanthropic activities. The coefficient of Firm Age is negative (-0.058) and exhibits
remarkable statistical significance at the 1 % level, indicating that older emerging market SMEs donate less. The coefficient of Market
Competition is negative (0.199) and exhibits remarkable statistical significance at the 1 % level, indicating that emerging SMEs facing
greater market competition participate more in corporate philanthropic activities. The coefficient of Female Director is negative
(-0.153) and exhibits remarkable statistical significance at the 1 % level, indicating that female directors on boards of emerging market
SME:s tend to donate less. The coefficient of Political Connection is positive (0.010) and exhibits remarkable statistical significance at the
10 % level, indicating that emerging market SMEs with political connections tend to participate in more corporate philanthropic
activities.

To test Hypothesis 1, we include Internationalization in the baseline model, and Model 2 reports the empirical results. The regression
results reveal that the coefficient of Internationalization is negative (-0.065), and it exhibits statistical significance at the 1 % level. This
suggests a negative relationship between internationalization and DDM. Thus, the results support Hypothesis 1, in that emerging
market SMEs with higher international sales make fewer donations to the domestic market.

To test Hypothesis 2, this study includes the terms Internationalization and Internationalizationx Cultural Distance in the baseline
model. Hypothesis 2 proposes that a host country’s cultural distance negatively moderates the relationship between internationali-
zation and DDM. Model 3 reports the regression results and reveals that the coefficient of Internationalizationx Cultural Distance is
negative (-0.031) and exhibits statistical significance at the 1 % level, supporting Hypothesis 2. The results suggest that emerging
market SMEs with higher sales in host countries with large cultural distances donate less to domestic markets.

To test Hypothesis 3, this study includes the terms Internationalization and Internationalization x Political Risk in the baseline model.
Model 4 in Table 3 presents the regression results, in that the coefficient of Internationalization x Political Risk is negative (-2.299) and
exhibits statistical significance at the 1 % level. These results suggest that the negative relationship between internationalization and
DDM tend to be stronger when Chinese SMEs operate in host countries characterized by higher political risk. Thus, Hypothesis 3 is
supported.

8
129



C. Zhou Research in International Business and Finance 75 (2025) 102787

To test Hypothesis 4, this study includes the terms Internationalization and Internationalizationx Economic Growth in the baseline
model. Model 5 in Table 3 presents the regression results; the coefficient of Internationalization x Economic Growth is negative (-0.024)
and exhibits statistical significance at the 1 % level. These results indicate that the negative relationship between internationalization
and DDM tend to be stronger when Chinese SMEs operate in host countries characterized by higher economic growth. These results
support Hypothesis 4.

Finally, we regress DDM_Ratio on all variables simultaneously; Model 6 provides the regression results, which support the findings
in the preceding columns.

4.3. Robustness analysis

In this section, we confirm whether the findings regarding the internationalization-DDM relationship in emerging market SMEs are
robust by providing the following three additional analyses.

4.3.1. Alternative measurement of dependent variable

In this part, we calculate an alternative indicator to measure a firm’s DDM. Specifically, we measure the dependent variable as the
ratio of the donation amount to total assets, multiplied by 100. Table 4 reports the Tobit regression results obtained using the new
measurement indicators. These results suggest that the coefficients of Internationalization, Internationalizationx Cultural Distance,
Internationalization x Political Risk, and Internationalization x Economic Growth align with those in Table 3. The findings in Table 4 further
corroborate the proposed hypotheses, suggesting that our results are robust.

4.3.2. Heckman two-stage method
In this study, we only use internationalized firms as samples to test our hypotheses. There is a possibility of sample selection bias

Table 4
Robustness check: Alternative measurement of dependent variable.
Variable DDM _Ratio= 100 xDonation amount/Total Assets
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Internationalization —0.024 * ** —0.014 * * 0.242 * ** 0.007 0.245 * **
(0.006) (0.007) (0.007) (0.007) (0.008)
Internationalization x Cultural Distance —0.016 * ** —0.005 * **
(0.002) (0.002)
Internationalization x Political Risk —1.299 * ** —1.201 * **
(0.034) (0.037)
Internationalization x Economic Growth —0.012 * ** —0.010 * **
(0.002) (0.002)
Cultural Distance 0.004 * ** 0.004 * ** 0.000 0.002 * * 0.003 * ** 0.001
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Political Risk —0.115 * ** —0.116 * ** —0.126 * ** 0.083 * ** —0.117 * ** 0.065 * **
(0.017) (0.017) (0.017) (0.017) (0.017) (0.017)
Economic Growth 0.007 * ** 0.007 * ** 0.007 * ** 0.006 * ** 0.009 * ** 0.008 * **
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Firm Size —0.007 * ** —0.008 * ** —0.008 * ** —0.008 * ** —0.007 * ** —0.008 * **
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
State Ownership —0.013 * ** —0.017 * ** —0.016 * ** —0.017 * ** —0.018 * ** —0.018 * **
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
Debt Level —0.031 * ** —0.031 * ** —0.032 * ** —0.030 * ** —0.031 * ** —0.031 * **
(0.008) (0.008) (0.008) (0.008) (0.008) (0.008)
Firm Growth —0.009 * ** —0.008 * ** —0.010 * ** —0.006 * ** —0.008 * ** —0.007 * **
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Profitability —0.017 * —0.017 * —0.016 —0.017 * —0.017 * —0.016 *
(0.010) (0.010) (0.010) (0.010) (0.010) (0.010)
Firm Age —0.047 * ** —0.047 * ** —0.045 * ** —0.043 * ** —0.046 * ** —0.041 * **
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Market Competition 0.107 * ** 0.125 * ** 0.124 * ** 0.151 * ** 0.120 * ** 0.143 * **
(0.026) (0.026) (0.026) (0.026) (0.026) (0.026)
Female Director —0.069 * ** —0.068 * ** —0.067 * ** —0.075 * ** —0.070 * ** —0.075 * **
(0.016) (0.015) (0.015) (0.015) (0.015) (0.015)
Political Connection 0.010 * ** 0.011 * ** 0.010 * ** 0.010 * ** 0.010 * ** 0.010 * **
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
Time dummies Yes Yes Yes Yes Yes Yes
Industry dummies Yes Yes Yes Yes Yes Yes
Province dummies Yes Yes Yes Yes Yes Yes
Constant —0.834 * ** —0.748 * ** —0.769 * ** —0.868 * ** —0.792 * ** —0.901 * **
(0.007) (0.007) (0.007) (0.007) (0.007) (0.007)
N 853 853 853 853 853 853

Robust standard errors are within the parentheses. * p < 0.10, * * p < 0.05, * ** p < 0.01.
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due to potential systematic differences between non-internationalized firms and internationalized firms. Following extant literature
(Heckman, 1979; Zhou, 2022), we apply the Heckman two-stage method to address this type of estimation bias. Specifically, we first
estimate the inverse Mills ratio (y) by constructing the following formula as selection equations:

.. - —
pr(FDy; = 1) = wo + w1 Productivity; 4 X;. + ¢ Yi + €, 2

where FD; ; takes the value of one if firm i has sales in foreign markets, and zero otherwise. We use Productivity as the key variable in the
selepr(FDy; = 1) = wo +w1 PrOdUCﬁVityi_tT)Xi‘[ +@Yi, +ei, ction equation. This is because a firm’s productivity is the key factor
determining its entry into foreign markets (Helpman et al., 2004), while a firm’s productivity is not likely to affect its decision to
donate (Zhou, 2022). Productivity is measured as the log of the ratio of sales to the total number of employees. Furthermore, X;,
represents the control variables, including Firm Size, State Ownership, Debt Level, Firm Growth, Profitability, Firm Age, Market Competition,
Female Director, and Political Connection; Y; represents the dummy variables used to control for province-, industry-, and period-level
fixed effects.

We then take the inverse Mills ratio (y) as an additional variable in our regression model to address any potential estimation bias.
Table 5 reports the empirical results, and indicates that the estimated coefficients of Internationalization, Internationalizationx Cultural
Distance, Internationalizationx Political Risk, and Internationalizationx Economic Growth still support the findings in Table 3. Therefore,
the previous section’s results are robust.

4.3.3. Two-stage least squares regressions
Our findings, as presented in the previous section, may be subject to potential endogeneity issues owing to a reverse causality

Table 5
Robustness check: Heckman two-stage method.
Variable DDM_Ratio= 100 xDDM amount/Total Sales
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Internationalization —0.055 * ** 0.007 0.395 * ** 0.005 0.367 * **
(0.012) (0.012) (0.013) (0.012)
Internationalization x Cultural Distance —0.035 * **
(0.004) (0.004)
Internationalization x Political Risk —2.201 * ** —1.955 * **
(0.062) (0.067)
Internationalization x Economic Growth —0.024 * ** —0.019 * **
(0.003) (0.004)
Cultural Distance —0.000 0.005 * * 0.007 * ** 0.001
(0.002) (0.002) (0.002) (0.002)
Political Risk —0.201 * ** 0.173 * ** —0.179 * ** 0.124 * **
(0.032) (0.032) (0.032) (0.032)
Economic Growth 0.013 * ** 0.011 * ** 0.017 * ** 0.015 * **
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Firm Size —0.008 * ** —0.009 * ** —0.012 * ** —0.005 * ** —0.009 * ** —0.006 * **
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
State Ownership —0.032 * ** —0.042 * ** —0.039 * ** —0.045 * ** —0.044 * ** —0.045 * **
(0.006) (0.006) (0.006) (0.006) (0.006) (0.006)
Debt Level —0.101 * ** —0.101 * ** —0.102 * ** —0.105 * ** —0.101 * ** —0.105 * **
(0.014) (0.014) (0.014) (0.014) (0.014) (0.014)
Firm Growth 0.002 0.003 0.002 0.003 0.004 0.002
(0.004) (0.004) (0.004) (0.004)
Profitability 0.056 * ** 0.050 * 0.048 * ** 0.045 * **
(0.008) (0.008) (0.008) (0.008) (0.008) (0.008)
Firm Age —0.028 —0.031 * —0.026 —0.036 * * —0.031 * —0.034 *
(0.018) (0.018) (0.018) (0.018) (0.018) (0.018)
Market Competition 0.059 * ** 0.060 * ** 0.055 * ** 0.052 * ** 0.057 * ** 0.048 * **
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
Female Director —0.226 * ** —0.268 * ** —0.267 * ** —0.288 * ** —0.253 * ** —0.273 * **
(0.048) (0.048) (0.048) (0.048) (0.048) (0.048)
Political Connection —0.178 * ** —0.171 * ** —0.170 * ** —0.182 * ** —0.175 * ** —0.183 * **
(0.029) (0.028) (0.028) (0.028) (0.028) (0.028)
y 0.012 * 0.013 * * 0.012 * * 0.012 * 0.012 * * 0.012 *
(0.006) (0.006) (0.006) (0.006) (0.006) (0.006)
Time dummies Yes Yes Yes Yes Yes Yes
Industry dummies Yes Yes Yes Yes Yes Yes
Province dummies Yes Yes Yes Yes Yes Yes
Constant —0.668 * ** —0.578 * ** —0.549 * ** —0.869 * ** —0.625 * ** —0.864 * **
(0.007) (0.007) (0.007) (0.007) (0.007) (0.007)
N 853 853 853 853 853 853

Robust standard errors are within the parentheses. * p < 0.10, * * p < 0.05, * ** p < 0.01.
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problem. For instance, Aldashev and Verdier (2009) suggest that the decision to expand globally is significantly influenced by the
development of the domestic market for donations. In this case, DDM is expected to impact firms’ internationalization. To mitigate this
endogeneity concern, we employ a two-stage least-squares regression, which is a widely used approach in the existing literature (Zhou,
2023). We employ the one-year lagged mean degree of internationalization within an industry (IND_Internationalization) as the
instrumental variable for Internationalization. This is because a greater level of internationalization within the same industry signifies a
substantial demand for the industry’s products in global markets (Attig et al., 2016). Consequently, this serves as a strong incentive for
firms within the same industry to embark on internationalization efforts (Zhang et al., 2021).

Therefore, in the first stage, we regress Internationalization on the instrumental variable (IND_Internationalization), covariates (the
previously mentioned control variables X;,), and industry and year dummy variables. Following this, we replace the actual value of
Internationalization with the predicted value (Internationalization IV), derived from the first stage. Table 6 presents the empirical results
using Internationalization IV as an independent variable. These results align with the conclusions drawn from Table 3, reinforcing our
findings’ robustness even after addressing any endogeneity concerns.

5. Discussion and conclusion

Extant literature suggests that corporate philanthropy plays a strategic role in internationalized firms operating in various inter-
national environments (Brammer and Millington, 2004; Saiia et al., 2003). However, prior studies have mainly investigated the effect
of internationalization on overall corporate donations (Brammer et al., 2009; Wei et al., 2018; Zhou, 2022), while its effect on do-
nations in a specific market, such as the home market, has remained poorly investigated (Liu et al., 2018). Hence, this study

Table 6
Robustness check: Two-stage least squares regressions.
Variable First stage Second stage
Internationalization DDM_Ratio= 100 xDDM amount/Total Sales
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Internationalization IV —0.034 * ** 0.007 0.158 * ** —0.030 * * 0.224 * **
(0.014) (0.015) (0.015) (0.015)
Internationalization_IV x Cultural Distance —0.030 * **
(0.005) (0.005)
Internationalization_IVx Political Risk —0.710 * ** —0.518 * **
(0.076) (0.080)
Internationalization_IVx Economic Growth —0.008 * —0.009 * *
(0.004) (0.004)
Cultural Distance —0.006 * ** —0.013 * ** —0.006 * ** —0.005 * ** —0.013 *
(0.002) (0.002) (0.002) (0.002) (0.002)
Political Risk —0.165 * ** —0.179 * ** —0.016 —0.161 * ** —0.065 * **
(0.025) (0.025) (0.025) (0.025) (0.025)
Economic Growth 0.005 * ** 0.006 * 0.004 * ** 0.003 * * 0.003 * *
(0.001) (0.001) (0.001) (0.002) (0.002)
IND_Internationalization 0.795 * *
(0.345)
Firm Size 0.028 —0.010 * ** —0.010 * —0.010 * ** —0.010 * ** —0.010 * **
(0.021) (0.000) (0.000) (0.000) (0.000) (0.000)
State Ownership —0.131 * ** —0.054 * ** —0.053 * ** —0.052 * ** —0.055 * ** —0.053 * **
(0.039) (0.006) (0.006) (0.006) (0.006) (0.006)
Debt Level —0.147 —0.068 * ** —0.064 * ** —0.065 * ** —0.069 * ** —0.063 * **
(0.096) (0.011) (0.011) (0.011) (0.011)
Firm Growth —0.024 0.026 * 0.027 * ** 0.025 * ** 0.026 * **
(0.026) (0.004) (0.004) (0.004) (0.004) (0.004)
Profitability —0.038 —0.116 * ** —0.114 * ** —0.114 * ** —0.116 * ** —0.112 * **
(0.104) (0.014) (0.014) (0.014) (0.014) (0.014)
Firm Age —-0.027 —0.084 * ** —0.079 * ** —0.084 * ** —0.085 * **
(0.051) (0.002) (0.002) (0.002) (0.002)
Market Competition 0.229 0.543 * ** 0.535 * ** 0.525 * ** 0.540 * **
(0.382) (0.041) (0.042) (0.042) (0.042) (0.042)
Female Director 0.101 —0.161 * ** —0.166 * ** —0.163 * ** —0.159 * ** —0.164 * **
(0.114) (0.020) (0.020) (0.020) (0.020) (0.020)
Political Connection 0.037 —0.022 * ** —0.022 * ** —0.022 * ** —0.022 * ** —0.022 * **
(0.024) (0.005) (0.005) (0.005) (0.005) (0.005)
Time dummies Yes Yes Yes Yes Yes Yes
Industry dummies Yes Yes Yes Yes Yes Yes
Province dummies Yes Yes Yes Yes Yes Yes
Constant —0.657 —0.931 * ** —0.951 * ** —0.979 * ** —0.927 * ** —0.980 * **
(0.495) (0.006) (0.006) (0.006) (0.006) (0.006)
N 717 717 717 717 717 717

Robust standard errors are within the parentheses. * p < 0.10, * * p < 0.05, * ** p < 0.01.
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investigated the extent to which DDM is affected by firm internationalization by adopting the resource dependence theory and using a
unique sample of Chinese SMEs from 2008 to 2021.

Our empirical results show that the relationship between internationalization and DDM is negative for Chinese SMEs. Therefore,
Chinese SMEs with more foreign sales are more dependent on foreign markets than domestic markets for survival and development and
are likely to contribute fewer donations to the domestic market. This finding parallels the resource-dependent logic that a firm is likely
to allocate its donations according to the relative importance of stakeholders in different markets to maximize its ability to obtain
resources from important stakeholders. This finding also confirms that the primary motivation for Chinese SMEs’ donations is to
maximize their economic benefits rather than a sense of morality. This is consistent with the perspective that a firm’s donations are
generally taken as a strategic method of handling stakeholder pressures, gaining stakeholder support, attracting strategic resources,
and building a favorable reputation (Chen et al., 2018; Hogarth et al., 2018).

Regarding the impact of the host country environment on the internationalization-DDM relationship, we observed the following:
First, Chinese SMEs are likely to contribute fewer donations to the domestic market when they operate in a host country characterized
by a larger cultural distance, given a certain degree of firm internationalization. This finding indicates that cultural distance is a
challenge for a foreign firm to gain local legitimacy and makes it difficult to secure the availability of critical resources. Corporate
philanthropy could play a strategic role in handling the stakeholder pressure arising from cultural differences. Second, our study finds
that the host country’s political risk negatively moderates the internationalization-DDM relationship. The results demonstrate that
corporate philanthropy can be a tool for mitigating external risk and that a firm will shift more donations to the host country with
higher political risk to secure critical resources. Third, our study finds that the host country’s economic growth amplifies the negative
effect of internationalization on DDM. The results indicate that firms conducting business in high-growth foreign countries are likely to
pay less attention and, therefore, donate less to the domestic market. We argue that this is because higher-growth countries can provide
more opportunities for a firm’s future development, and the firm will depend more on that country for survival. The findings regarding
the impact of the host country environment further advance extant literature by demonstrating the host country environment’s
importance in the internationalization-DDM relationship.

Our findings provide important implications for researchers in this field. First, they indicate that internationalization’s effect on
specific market donations, such as DDM differs from that of overall corporate philanthropy. Therefore, researchers seeking to
determine the mechanism by which internationalization influences corporate philanthropy should consider internationalization’s
effect on corporate philanthropy in segmental markets. Second, we emphasize the negative relationship between internationalization
and DDM in emerging market SMEs because these firms experience more external constraints than large firms. Thus, we suggest that
researchers consider the distinctive characteristics of SMEs and large firms when analyzing the relationship between internationali-
zation and DDM. Third, our findings emphasize the host country characteristics’ role in determining internationalization’s corporate
philanthropic effect. We suggest that scholars who focus on this field consider the role of host country factors when exploiting the
relationship between internationalization and DDM.

Our findings also have practical implications for future research. First, given that cultural distance and political risk in the host
country are likely to cause internationalized SMEs to donate less to the home country, policymakers in the home country, who intend
to encourage internationalized SMEs to contribute more to home communities, should formulate policies or provide resources for these
SMEs to handle the dissimilar cultures and political risks in host countries and mitigate their adverse impact on DDM. Second, SMEs
tend to face high budget constraints involving philanthropic activities owing to their serious external financial constraints. Policy-
makers in the home country should ease the external constraints faced by SMEs and make domestic resources more accessible for SMEs
if they want to encourage them to donate at home.

This study has several limitations that provide directions for future research. First, we capture firm internationalization from
foreign sales to total sales, but Sullivan (1994) suggests that firm internationalization may be reflected in multiple dimensions. Future
studies can expand on this study by identifying other dimensions of internationalization or constructing a composite internationalized
index with broad dimensions of internationalization. Second, this study emphasizes that internationalized SMEs’ domestic philan-
thropic behavior is largely affected by the host country’s environment. Thus, future studies could incorporate other factors related to
the host country’s environment into their examination of internationalized firms’ charitable donations, which may further enhance the
knowledge of corporate philanthropy in internationalized firms. Finally, this study’s sample is limited to SMEs in China. Therefore,
future research could offer new evidence by expanding the scope of samples to other countries or industries. More specifically, re-
searchers could conduct comparative studies by focusing on firms from other developing countries or service industries to generalize
this study’s findings.
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ARTICLE INFO ABSTRACT
Keywords: Investing in Belt and Road countries (BR countries) has emerged as an important strategic choice
Belt and Road initiative for Chinese firms seeking to integrate into the global economy. Using a sample of Chinese A-share

Downside risk
Real options theory
China

listed manufacturing firms from 2000 to 2021, this study investigates whether investments in BR
countries can reduce firms’ downside risks. We discover that investing in BR countries can help
Chinese firms reduce their downside risks. Furthermore, our analysis reveals that state ownership
weakens and institutional ownership strengthens the downside risk reduction effect of investment
in BR countries.

1. Introduction

During trips to neighboring nations in Central and Southeast Asia in September and October 2013, China’s leader proposed the Silk
Road Economic Belt and 21st Century Maritime Silk Road initiatives, collectively known as the Belt and Road (BR) Initiative. Since
then, an increasing number of Chinese firms have responded to the initiative by investing in countries along the BR (hereinafter BR
countries). Non-financial direct investment by Chinese domestic investors in 172 countries and areas globally reached US $116.9
billion in 2022, up 2.8% annually, according to Ministry of Commerce statistics. Non-financial direct investment in 58 BR countries
was US $20.97 billion, a 3.3% annual increase, accounting for 17.9% of overall investment in the same period. Therefore, investing in
BR countries has emerged as a major strategic option for Chinese firms seeking to integrate into the global economy in the new era. In
this light, it is advantageous to investigate the impact of BR investments on Chinese firms.

Existing research on the impact of Chinese firms’ investment in BR countries is primarily based on theories such as the monopoly
advantage theory, internalization theory, international production compromise theory, and international technology spillover theory,
and examines how investments in BR countries affect firms’ profitability or productivity (Cai et al., 2023; Haiyue and Manzoor, 2020;
Wu and Si, 2022). Although scholars provide several valuable insights, they disregard the global network built by investments in BR
countries, which could provide firms with greater operational flexibility by moving business activity across affiliates in BR countries.

According to the real options theory, multinational investment enables firms to establish a global network with operational
flexibilities (Ragozzino et al., 2016). This allows them to cooperate and reallocate resources among affiliates in different countries,
thereby helping firms mitigate downside risk (Aloui et al., 2022; Trigeorgis and Reuer, 2017). Inspired by the real options theory,
several empirical researchers have investigated the downside risk implications of multinational investment. Some studies find that
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multinational investment does indeed enable firms to achieve operational flexibilities and reduce downside risk (Driouchi and Ben-
nett, 2011). However, multinational investment may not necessarily reduce downside risk (Zhou, 2019). Further, extant studies have
explored additional factors such as real option awareness, host country environment, and market uncertainty on the downside risk
effect of multinational investment (loulianou et al., 2021; Zhou, 2023).

Although scholars provide some evidence regarding the downside risk implications of multinational investment, their findings are
mixed. To further explore the potential impact of multinational investment on firms’ downside risk, we study whether investments in
BR countries can help mitigate such risk. By focusing on a sample of Chinese A-share listed manufacturing firms from 2000 to 2021 and
employing a Tobit model, our baseline regression analysis results reveal that investments in BR countries can help Chinese firms reduce
their downside risk. When the propensity score matching method and an alternative measurement of downside risk are used, this
finding remains robust. Further, our additional analyses demonstrate that the impact of investments in BR countries on firms’
downside risk is greater in privately owned firms and firms with high institutional ownership as compared to their counterparts.

The following are the study’s contributions. First, we contribute to the literature on the effect of BR investments. In contrast to the
existing literature, which primarily examines the impact of investment in BR countries on firm profitability or productivity, this study
focuses on how the global network established by Chinese firms in BR countries can provide them with more operating options in an
uncertain environment, thereby reducing their downside risk. Our research contributes to further understanding the value of in-
vestments in BR countries. Second, contrary to previous research that has focused on the impact of host country factors such as cultural
distance and labor cost, on the downside risk reduction effect of multinational investment (Tong and Reuer, 2007), this study examines
how state and institutional ownership affect the real options flexibility provided by investments in BR countries. Our findings
contribute to a better understanding of how business ownership affects multinational investors’ capacity to attain real options
flexibility.

2. Hypothesis development

According to real options theory, multinational investments can create a global network that gives firms more alternatives for
adapting their operations to unforeseen circumstances (Trigeorgis and Reuer, 2017). In an uncertain environment, the core function of
these alternatives enable firms to have the right, but not the obligation, to pursue specific future development strategies. This
asymmetric decision-making right allows firms to navigate adverse external environments, seize future growth opportunities, and
deliver asymmetric benefits to firms (Zhou, 2023). Multinational investments, in particular, enable firms to better manage adverse
external conditions and, consequently, reduce their downside risks (loulianou et al., 2021).

In the logic of real options theory, investment in BR nations can provide Chinese firms with more options to navigate through
adverse external environments, reducing their downside risk for two reasons. First, BR countries and China are highly complementary
in terms of production factors, market demand, and technical level (Zou et al., 2022). BR countries can offer Chinese firms a wide range
of options for optimizing their business activities between home and BR countries. Second, the BR countries are located in Southeast
Asia, South Asia, Central Asia, West Asia, Central and Eastern Europe, and North Africa. The resource endowment and economic
development of these countries differ (Yang and Ni, 2022). Business networks built through investments in BR countries can assist
Chinese firms in adjusting their commercial activities by taking advantage of the heterogeneity of the BR countries’ economic envi-
ronments, decreasing their susceptibility to external environmental uncertainties.

H1: The investments in BR countries can reduce Chinese firms’ downside risks.

3. Research design
3.1. Empirical model
To investigate whether investments in BR countries can reduce firms’ downside risk, we develop the following model:
. iy —

DRisk;, = ap + BRI, + A Xi, + 7Vl + €y 1)
where DRisk; ; represents the downside risk of performance, BRI, ; represents firm i’s investment in BR countries, X; ; represents a set of
control variables, I;; represents a set of dummy variables that control for industry- and time-specific effects, and ¢;; represents a
random disturbance term. If investment in BR countries reduces firms’ downside risk, the estimated coefficient of BRI in Model (1) is
significantly negative.

3.2. Definition of variables

3.2.1. Dependent variable: DRisk
According to the method proposed by Tong and Reuer (2007), this study estimates DRisk as follows:

£ = {IROAi,z—l — ROA;,, if IROA;,_; > ROA;, (2)

0, if IROA;, 1 < ROA;,
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DRisk;, = 3

where ROA;; is firm i’s return on assets in year t, and IROA; .1 is the average return on assets of all the firms in the industry in which
firm i resides in t-1 year.

3.2.2. Independent variable: BRI
BRI is a dummy variable to indicate whether a firm has investments in BR countries. Specifically, BRI is assigned a value of 1 if a
firm invests in BR countries, otherwise 0.

3.2.3. Control variables

We also control for several variables that may related to firms’ downside risk. These variables include firm size (SIZE), financial
leverage (LEV), firm growth (GROWTH), Tobin’s Q (TOBINQ), organizational slack (SLACK), firm age (AGE) and systemic risk (BETA).
The definition of above control variables can be found in Table 1.

3.3. Data source

The research sample comprises manufacturing firms listed on the A-share market in Shanghai and Shenzhen from 2000 to 2021.
The original data are sourced from the China Stock Market & Accounting Research Database—a widely used database among Chinese
researchers. We winsorized all continuous variables at the 1% and 99% quantiles to mitigate the potential impact of outliers. The final
sample comprises 9948 firm-year observations.

4. Empirical results
4.1. Descriptive analysis

Table 2 reports the descriptive statistics of the main variables. The mean BRI value is 0.2465, indicating that approximately 24.65%
of the firms in our sample invested in BR countries. The correlation matrices for the main variables are presented in Table 3. DRisk and
BRI has a -0.0689 correlation coefficient that is significant (p < 0.01). This finding provides preliminary evidence that investing in BR
countries can significantly lower downside risks. Further, the correlation coefficients between BRI and other variables indicate that
there is no substantial evidence of multicollinearity in our study.

4.2. Baseline results

Considering that the DRisk is a restricted variable greater than or equal to zero, we use a Tobit model for estimation (Belderbos
et al., 2014). Tobit estimate results for regression Model (1) are shown in Table 4. According to the results in Columns (i)-(iii), the
estimated coefficients of the independent variable BRI are consistently negative and significant (p < 0.01). This implies that investing
in BR countries can greatly reduce the downside risks that Chinese firms face. Notably, the estimated coefficient of BRI in Column (iii)
is -0.0051, implying that investing in BR countries reduces downside risk by 0.51%. These findings support H1 and indicate the po-
tential benefits of BR investment in Chinese firms for risk management.

4.3. Robustness test

4.3.1. Propensity score matching method

The investment of a firm in BR countries may not be random but is determined by its own features. The propensity score matching
method is the widely employed approach in existing literature to address this endogeneity issue (Zhou, 2021). In this study, firms that
invest in BR countries are the treatment group, whereas firms that do not invest in BR countries are the control group. Model (1)’s
control variables are utilized as covariates for propensity score matching, and the nearest neighbor matching method is employed to

Table 1

Definitions of the control variables.
Variable Definition
SIZE SIZE is measured as the natural logarithm of a firm’s total assets.
LEV LEV is measured as the ratio of liabilities to total assets.

GROWTH  GROWTH is measured as the growth rate of sales revenue.
TOBINQ TOBINQ equals to the market value of a firm divided by the total assets.

SLACK SLACK equals to the ratio of sum of accounts receivable, inventory, selling expenses, and administrative expenses to sales revenue.
AGE AGE is measured as the natural logarithm of the number of years a firm has been in existence.
BETA BETA is measured as the beta coefficient in the capital asset pricing model. The beta coefficient is estimated by using the most recent one-year data.

The values of control variables correspond to the five-year moving average, which is consistent with the calculation of the dependent variable.
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Table 2
Summary statistics.
Variable N Mean Std. Dev. Min Max
DRisk 9948 0.0297 0.0404 0 0.3381
BRI 9948 0.2465 0.4310 0 1
SIZE 9948 22.1083 1.1488 17.9040 27.3737
LEV 9948 0.4531 0.1767 0.0565 0.9540
GROWTH 9948 0.2135 0.4370 -0.7384 4.7953
TOBINQ 9948 2.0187 0.9821 0.8921 8.5787
SLACK 9948 0.6880 0.4571 0.0999 6.3775
AGE 9948 2.7086 0.3595 1.3159 3.9509
BETA 9948 1.1454 0.2936 -0.4592 2.4375
Table 3
The correlation matrices for the main variables.
Variable 1 2 3 4 5 6 7 8
1. DRisk
2. BRI 1
3. SIZE 0.3245
4. LEV 0.0913
5. GROWTH 0.0100
6. TOBINQ 1
7. SLACK 0.1634"** 1
8. AGE 0.0839"** -0.0293*** 1
9. BETA -0.0059 -0.0072 0.0262***
N=9948. *p <0.1, **p < 0.05,
Table 4
Baseline results.
Variable (6] (ii) (iii)
BRI -0.0090** -0.0041%** -0.0051***
(0.0012) (0.0011) (0.0011)
SIZE -0.0118*** -0.0171%**
(0.0005) (0.0006)
LEV 0.0991*** 0.1196"**
(0.0031) (0.0034)
GROWTH -0.0006 -0.0012
(0.0013) (0.0013)
TOBINQ -0.0034*** -0.0076***
(0.0006) (0.0007)
SLACK 0.028 0.029 ‘
(0.0016) (0.0018)
AGE 0.0201*** 0.0061***
(0.0013) (0.0015)
BETA -0.0002 -0.0054
(0.0016) (0.0020)
Industry dummy No No Yes
Year dummy No No Yes
Constant 0.0250*** 0.1732%** 0.3330"**
(0.0005) (0.0106) (0.0144)

N = 9948. Standard errors are in parentheses. *p < 0.1, **p < 0.05,
™ p<0.01.

match control groups with similar characteristics. In this investigation, the matching ratio was set at 1:1.
Fig. 1 shows the density plots of the propensity score before and after matching the treatment and control groups at a 1:1 matching
ratio. The density curves of the matched treatment and control groups in Fig. 1 almost overlap, indicating no significant difference in

the density curves between them after matching.

Based on the matched samples, we estimate Model (1) through regression analysis, and Table 5 presents the regression analysis
results. The results demonstrate that the coefficient estimates for BRI are consistently negative and significant (p < 0.01). This indicates
that even after controlling for endogeneity issues using propensity score matching, the conclusion that Chinese firms’ investments in

BR countries can significantly reduce downside risk remains valid.
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Fig. 1. Propensity score density of treatment group and control group.

Table 5
Propensity score matching method.
Variable (63} (i) (iii)
BRI -0.0060*** -0.0048%** -0.0046""*
(0.0014) (0.0012) (0.0012)

SIZE -0.0121%** -0.0154***
(0.0006) (0.0007)

LEV 0.0962%** 0.1174***
(0.0046) (0.0050)

GROWTH 0.0004 0.0000
(0.0017) (0.0017)

TOBINQ -0.0065*** -0.0104+**
(0.0010) (0.0011)

SLACK 0.0304"** 0.0317***
(0.0020) (0.0023)

AGE 0.0138*** 0.0014
(0.0018) (0.0019)

BETA 0.0017 0.0018
(0.0023) (0.0027)

Industry dummy No No Yes

Year dummy No No Yes

Constant 0.0225%** 0.2007*** 0.3123%**

(0.0009) (0.0145) (0.0185)

N = 4904. Standard errors are in parentheses. *p < 0.1, **p < 0.05,
" p<0.0L.

4.3.2. Alternative measurement of dependent variable

This study employs return on equity as an alternative performance metric to quantify a firm’s downside risk and then substitutes the
dependent variable DRisk of Model (1) for a new regression analysis, so as to determine if the outcome of our study is robust when
utilizing different performance indicators. The coefficient estimates for BRI in Table 6 are consistently negative and significant (p <
0.01). It indicates that when a different measure of downside risk is adopted, the finding that Chinese firms’ investments in BR
countries could significantly reduce downside risk remains valid.

4.4. Further analysis

4.4.1. The effect of state ownership

Firms with different property rights often exhibit distinct business objectives. Typically, the primary objective of privately owned
firms is to maximize their economic benefits. Conversely, owing to their state-owned properties, state-owned firms tend to have
multiple objectives in their operations rather than solely focusing on maximizing economic benefits (Dai et al., 2023). When operating
in BR countries, the distinction in business objectives between privately owned and state-owned firms leads to privately owned firms

5
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Table 6
The results by using alternative measurement of downside risk.
Variable (63} (i) (iii)
BRI -0.0294*** -0.0138*** -0.0152%**
(0.0038) (0.0034) (0.0035)
SIZE -0.03627** -0.0506***
(0.0015) (0.0018)
LEV 0.3771%** 0.42417+*
(0.0124) (0.0134)
GROWTH -0.0052 -0.0072*
(0.0040) (0.0041)
TOBINQ -0.0032 -0.0127+**
(0.0019) (0.0021)
SLACK 0.0807*** 0.0897***
(0.0050) (0.0059)
AGE 0.0474*** 0.0130***
(0.0039) (0.0044)
BETA -0.0077 -0.0240***
(0.0049) (0.0060)
Industry dummy No No Yes
Year dummy No No Yes
Constant 0.0494"** 0.5077%* 0.9717++*
(0.0015) (0.0331) (0.0446)

N = 9948. Standard errors are in parentheses. *p < 0.1, **p < 0.05,
" p<o0.0lL

being more market oriented than their state-owned counterparts. Consequently, privately owned firms are better positioned to
capitalize on variations in economic environments across BR countries, maximizing the downside risk reduction effect of investment in
BR countries. To verify the argument above, we use the following formula:

DRisk;; = By + p1BRI;; x STO;; + p,BRI;, + p,STO;; + TXi.I + 7Ly + €5 4

where STO is a dummy variable used to measure a firm’s state of ownership. If the ultimate controller of a firm is the government, the
variable STO takes the value of 1; otherwise, it is 0.

The empirical results in Columns (i)—(iii) of Table 7 show that the coefficient estimates of BRI x STO are consistently positive and
significant (p < 0.1). The above results show that compared with privately owned firms, state-owned firms’ investment in BR countries
exhibits a stronger impact on reducing downside risk.

4.4.2. The effect of institutional ownership

Institutional investors typically possess a significant proportion of shares in a firm, which makes it challenging for them to easily
withdraw their investments (McCahery et al., 2016). Consequently, they could face substantial losses when firm performance is poor.
To mitigate the risk of poor firm performance, institutional investors have strong incentives to effectively monitor managers’ behavior
and encourage them to make strategic decisions that enhance firm performance and minimize downside risks. Further, institutional
investors often have portfolios that are diverse across industries and countries. They possess extensive experience in international
investment, which helps multinational firms become acquainted with the institutional environment and political risks of foreign
countries (Hsu and Chien, 2022; Lee et al., 2023). This knowledge enables them to build effective multinational strategies and
maximize the value of international investments. Consequently, firms with high institutional ownership are expected to be better
positioned to leverage the variations in economic environments across BR countries, thereby maximizing the potential reduction of
downside risk.

To verify the argument above, we use the following formula:

—
DRisk;, = @, + @,BRI;, x INST;, + @,BRI;, + @;INST;, + A X;, + 71, + Eir (5)

where INST is the proportion of institutional investors in a firm.

The empirical results in Table 8 indicate that the coefficient estimates of BRI x INST are consistently negative and significant (p <
0.1) in Columns (i)-(iii). These results suggest that institutional ownership strengthens the effect of investments in BR countries on
firms’ downside risk.

5. Conclusion
This study investigates the impact of investments in BR countries on the downside risk of Chinese firms. The findings reveal that
investing in BR countries can effectively mitigate the downside risk faced by Chinese firms. The finding supports the argument that

such investments help Chinese firms establish more robust global business networks and enhance their operational flexibility, sub-
sequently reducing their downside risk. Further, this study finds that the negative impact of investment in BR countries on downside
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Table 7
The effect of state ownership.
Variable (63} (i) (iii)
BRI -0.0106*** -0.0054""* -0.0068"**
(0.0016) (0.0014) (0.0014)
BRI x STO 0.0047** 0.0036* 0.0060***
(0.0023) (0.0020) (0.0020)
STO 0.0010 -0.0008 0.0045"**
(0.0011) (0.0011) (0.0011)
SIZE -0.0119%** -0.0178***
(0.0005) (0.0006)
LEV 0.0991* 0.1176"**
(0.0032) (0.0034)
GROWTH -0.0007 -0.0016
(0.0013) (0.0013)
TOBINQ -0.0034*** -0.0078***
(0.0006) (0.0007)
SLACK 0.0281*** 0.0296"**
(0.0016) (0.0018)
AGE 0.0200%** 0.0046***
(0.0013) (0.0015)
BETA -0.0001 -0.0057+**
(0.0016) (0.0020)
Industry dummy No No Yes
Year dummy No No Yes
Constant 0.0246"** 0.1751*** 0.3543***
(0.0008) (0.0107) (0.0147)
N = 9948. Standard errors are in parentheses.
" p<o0.1,
" p <0.05,
" p <0.01.
Table 8
The effect of institutional ownership.
Variable @ (ii) (iii)
BRI -0.0012 0.0006 -0.0016
(0.0028) (0.0025) (0.0025)
BRI x INST -0.0002%** -0.0001" -0.0001*
(0.0001) (0.0000) (0.0000)
INST -0.0003*** -0.00027** -0.0001***
(0.0000) (0.0000) (0.0000)
SIZE -0.0101*** -0.0160***
(0.0005) (0.0006)
LEV 0.1024*** 0.1195***
(0.0031) (0.0034)
GROWTH -0.0004 -0.0010
(0.0013) (0.0013)
TOBINQ -0.0026*** -0.0071+**
(0.0006) (0.0007)
SLACK 0.0268*** 0.0287***
(0.0016) (0.0018)
AGE 0.0182%** 0.0063***
(0.0013) (0.0015)
BETA -0.0022 -0.0058""*
(0.0016) (0.0020)
Industry dummy No No Yes
Year dummy No No Yes
Constant 0.0397*** 0.1500%** 0.3115%**
(0.0014) (0.0108) (0.0147)
N = 9948. Standard errors are in parentheses., **p < 0.05,
“p<01
" p<0.01.

risk is weakened by state ownership and strengthened by institutional ownership. Our findings suggest that investments in BR nations
can provide Chinese firms with more options for navigating adverse external environments, reducing their downside risk, and that this
effect is affected by firms’ ownership such as state ownership and institutional ownership.
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1. Introduction

Recent decades have seen an upsurge in outward foreign
direct investment (OFDI) and export from firms in emerging mar-
kets. There has been significant scholarly interest in the benefits
that such firms could achieve from these activities. One focus
is on their productivity effects (Helpman et al., 2004). Studies
suggest that OFDI and export facilitate emerging market firms to
access useful technological information about the manufacturing
process and product innovations by providing more opportu-
nities for contact with foreign customers and employees, thus
improving firm productivity (Branstetter, 2006). However, empir-
ical studies show mixed evidences supporting the productivity-
improvement effect of OFDI and export (Dai et al., 2018; Liu and
Manzoor, 2020).

Previous studies generally regard OFDI and export as indepen-
dent, and investigate the productivity effects of OFDI and export
separately. However, the two international involvements are in-
terdependent, and they can jointly affect firms’ productivity; for
example, more than 50% of OFDI firms participate in the export
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activities in my dataset. Therefore, it is necessary to consider the
confounding effects of OFDI and export when evaluating their
productivity effects. To disentangle the confounding effects, this
study attempts to simultaneously investigate the effects of OFDI
and export individually and together on firm productivity by
employing a propensity score matching approach with multiple
treatments (MPSM). This approach allows for two treatments
in contrast with the standard propensity score matching (PSM)
approach. The disentanglement will provide further evidence for
understanding the productivity effects of OFDI and export.

Further, this study attempts to investigate whether the effects
of OFDI and export on firm productivity are different in high-tech
and low-tech firms because their absorptive capacity is different
(Yasar, 2013). More specifically, compared with low-tech firms,
high-tech firms rely heavily on technology to compete, and they
have significant incentives to invest in research and development,
enabling them to have a greater capacity to absorb international
technological knowledge. Therefore, high-tech firms are expected
to achieve higher productivity gain from OFDI and export than
low-tech firms. This analysis will provide additional evidence for
the impact of firm heterogeneity on the productivity effects of
international involvements.
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Table 1
Number of firms among treated groups.

Group Export starter (0,E) OFDI starter (F,0) OFDI and export starter (F,E)
Full sample 154 63 69
High-tech sample 75 40 47
Low-tech sample 79 23 22

Table 2
Effects of OFDI and export on firm productivity based on MPSM and DID
estimator.
Period t—1/t t—1/t+1 t—1/t+2 t—1/t+3
Full sample
(1) (0,E)/(0,0) —0.0007 0.0029 0.0014 0.0074*
(0.0022) (0.0027) (0.0029) (0.0039)
(2) (F,0)/(0,0) 0.0050* 0.0071** 0.0082* 0.0106*
(0.0024) (0.0033) (0.0044) (0.0055)
(3) (FE)/(0,0) 0.0078** 0.0157*** 0.0140** 0.0178**
(0.0035) (0.0052) (0.0067) (0.0080)
Low-tech sample
(4) (0,E)/(0,0) 0.0043 0.0032 0.0016 0.0130
(0.0036) (0.0080) (0.0050) (0.0086)
(5) (F,0)/(0,0) 0.0055 0.0057 0.0104 0.0108
(0.0038) (0.0052) (0.0068) (0.0076)
(6) (F,E)/(0,0) 0.0113** 0.0134* 0.0142* 0.0148
(0.0048) (0.0070) (0.0082) (0.0089)
High-tech sample
(7) (0,E)/(0,0) 0.0005 0.0002 0.0075* 0.0056
(0.0024) (0.0043) (0.0043) (0.0049)
(8) (F,0)/(0,0) 0.0057** 0.0115"* 0.0130** 0.0193*
(0.0027) (0.0037) (0.0063) (0.0058)
(9) (FE)/(0,0) 0.0120** 0.0168*** 0.0176*"* 0.0194***
(0.0051) (0.0059) (0.0058) (0.0066)

Notes: Standard errors in brackets.
***Indicate significance at 1% level.
**Indicate significance at 5% level.
*Indicate significance at 10% level.

2. Methodology

A major challenge in capturing OFDI and export effects on firm
productivity is overcoming the endogeneity problem arising from
selection bias because the productivity effect can be attributed
either to the self-selection of more productive firms into OFDI
and export or to the productivity improvement through OFDI and
export. The PSM method is a widely used approach to address the
selection bias. As this study has two treatment indicators, namely,
firms’ status of OFDI and export, and that OFDI and export can
be a firm’s mutually exclusive choices as well as a joint choice,
I employ MPSM to control for the selection on both observables
and unobservables (Lechner, 2002; Dai et al., 2018).

More specifically, I first set F and E as proxy for OFDI and
export, respectively. [ then define the following four mutually
exclusive states:

e (0, 0): the state with no treatment, neither OFDI nor export;
e (F, 0): the state of starting OFDI only;

e (0, E): the state of starting export only;

e (F, E): the state of starting export and OFDL

I then calculate the average treatment effect on the treated (ATT)
for the following pairs:

e (F, 0)/(0, 0): OFDI starters versus no treatment;
e (0, E)/(0, 0): export starters versus no treatment;
e (F, E)/(0, 0): OFDI and export starters versus no treatment.

Further, the average effect of treatment k relative to treatment [
can be defined as:

ATT = E(Y¥S = k) —E(Y'|S = k) (1)

where Y denotes a firm’s productivity, which is the outcome after
the treatment. S represents the status of the firm. k represents
three states of treatments. | represents the state of no treatment.

However, the counterfactual Y! cannot be observed directly. To
deal with this problem, this study employs matching techniques
to select, from a pool of firms with the state of I, a control group to
match for firms with the state of k condition on a set of observable
variables (X) affecting the entry into each specific treatment. Then
E (Y’|S = k) can be proxied by the matched firms undergoing
treatments | because these firms have the same characteristics
with firms involved in treatments k. Thus, Eq. (1) can be rewritten
as:

ATTy; = E(Y¥|S = k) —E[E(Y'|X,S =1),S = k] (2)

The matching between firms receiving treatments k and [ is
done based on the probability of choosing treatment k. Then the
probability is estimated as:

PX)=P(S =k X) (3)

where pX(X) denotes the probability of selecting treatment k
conditional on X. Since there are four states, I estimate Eq. (3)
with a multinomial logit model. Then, Eq. (2) can be rewritten
as:

ATT; = E (Y¥IS = k) — Epegy oo [E (Y'IP* 0, p'(X). S = 1), S = k]
(4)

As the matching procedure may not capture the effects of
time invariant unobservable characteristics on firms’ probability
of choosing the treatments, I further combine MPSM with the
difference-in-differences (DID) estimator:

ATT = {E (Yk IS = ")pos[ —E (Y’<|s = k)m}
— (Eyrxyplon [E(YIPF X0 0" X0, S = 1) S = K],
— Eyopioo [E (YD), P10, S =1),S = K]} (5)

To implement the above approach, I estimate Firm productivity
by using a flexible translog production function and by employing
the method proposed by Ackerberg et al. (2015). The explanatory
variables X in the multinomial logit regression include: Firm
productivity; Total asset, measured as the logarithm of total asset;
ROA, measured as return to assets; Capital intensity, measured as
the logarithm of the fixed asset to the number of employees; Firm
age, measured as the logarithm of a firm’s age; and a vector of
time and industry dummy variables.

pre

3. Data

To achieve the research goals, | manually collected OFDI data
of all A-share listed Chinese manufacturing firms during the
period 2001-2016 from their annual financial reports. Other re-
quired data (e.g., firms’ export and characteristics data) were all
obtained from the China Stock Market & Accounting Research
Database (CSMAR), a major provider of Chinese data.

The classification of high-tech and low-tech groups is based on
a firm'’s industry characteristics (Czarnitzki and Thorwarth, 2012).
Firms that fall under industries such as manufacturing chemicals,
pharmaceuticals, general and special equipment, transportation
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Fig. 1. Density distributions of estimated propensity scores among the treated, matched, and unmatched controls.

equipment, electrical and optical products, computers, and in-
struments are categorized under the high-tech group. The other
firms are categorized under the low-tech group. Table 1 reports
the distribution of firms among treated groups in the final sample.

4. Results

Fig. 1 displays density distributions of estimated propensity
scores among the treated, unmatched, and matched controls. The
density distributions of the treated group and matched controls
almost overlap after matching, suggesting that the matching pro-
cess can increase comparability between the treated group and
matched controls.

Table 2 reports the estimated ATTs for three pairs of compar-
isons based on three samples. Results in the full sample section
show that ATTs are insignificant for three periods in Row 1, sug-
gesting little evidence supports the productivity-improvement
effect of just export. The ATTs are positive and significant for
four periods in Rows 2 and 3, suggesting just OFDI or OFDI and
export, simultaneously, significantly benefits firm productivity.
Moreover, compared with Rows 1 and 2, the ATTs are the largest
in Row 3, suggesting there is a complementarity between OFDI
and export in improving firm productivity.

Results in the low-tech sample section show that ATTs are
insignificant for four periods in Rows 4 and 5, suggesting that
both just export and just OFDI cannot benefit the productivity of
low-tech firms. The ATTs are significant for three periods in Row
6, suggesting OFDI and export, simultaneously, can significantly
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benefit the productivity of low-tech firms. The comparison of
ATTs in Rows 4, 5, and 6 suggests that complementarity between
OFDI and export exists in low-tech firms.

Results in the high-tech sample section show that ATTs are
insignificant for three periods in Row 7, suggesting little evidence
supports the productivity-improvement effect of just export in
high-tech firms. The ATTs are positive and significant for four
periods in Rows 8 and 9, suggesting that just OFDI or OFDI and
export, simultaneously, significantly benefits the productivity of
high-tech firms. The comparison of ATTs in Rows 7, 8, and 9
suggests that complementarity between OFDI and export also
exists in high-tech firms.

Further, the comparison of ATTs in the high-tech and low-
tech sample suggests that high-tech firms achieve greater pro-
ductivity improvement through just OFDI or OFDI and export,
simultaneously, which supports the view that high-tech firms
have greater absorptive capacity to achieve higher productivity
gain from international involvements.

5. Conclusion

This study disentangles the effects of OFDI and export on
the productivity of Chinese manufacturing firms by employing
MPSM. I find that just OFDI or OFDI and export, simultaneously,
has a significant positive impact on firm productivity, and that
the productivity effect of just export is insignificant. Further, the
productivity effects of OFDI and export are different in high-tech
and low-tech firms.
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ST ER AN IR 0 40 £ T o ol 7E — H — B
2 E R I A A

B &

(e RAEXF, R 7 M 510642)

& E. KT 2000—2021 F P B4 i b b i8] AR, A K A AR IR AL A AP B Ak —
WG R B R T MALRATE e FAESHT A RAA . PR AL A —F —R" B LB REK
TTRFEARE L4 FAT RIS R I L b g EAF# A, bl oA, LR Hrat g THREC—
W L ABERMENLERZETNETY TALERRAEREA TR ERTELER, F R
PE M KA CEO A AN F bl Rghlk H%b b LA E oL —F—5%" %
&8 RALT AT L4t F AT R 0 B AR AE B o xf e 2 L AT ) 09 32 M AE A B 3% < —ar — 347 18988
HOR B M R A4S0 E 3R B TR P E AL £ —ifF —R7 L& B RZF ATk TG
IEARAER . TR ERNEDIREZ LA A AT BRI GRS LIEFH—F—B" ZEHRETRE
RAET L 25 L,

KR — R AL g T AT R b gk EATH A SRR

FESES F275.5 MEARINAG A EHS 1001 -6260(2025)01 —0055 - 16

DOI;10. 19337/j. cnki. 34 —1093/f.2025.01. 005

—. 515

2023 4, e i — R E S8R th A, AR, XS W R 5 (LR TR
LER) BT T B S, HE T E RS kR g e 2022 A b B Y B A G A ER
172 A~ EZ AL IX AE 4 Al 2 ELHEEA 9T 1169 423670, Rl 3G K 2. 8% , Horf X —aly — [ Wi 2k 58 IMEI A
e B 209. 7 429550, R L34 3. 3% , &7 R EBUN 17.9% 58 LA T 1.7 A 4
AL UL $ 9 R 587 1 A BT s 300 v Al N A BR 2 T 0 B B AR R, R R R IEAGAR
] il 7 < VR R 5 B0 A (DT i T BORE AR Al i B < — iy — B A v T A R R ELAT L
WIS X,

A KT E A W B BOR N E R 5T EE A T 22 WL S e e e | bk
PR e DL I PR AR AT TR < W 4k B 58 4% B e s 4l 28 R BE T AR 3R Al
BIEME ETTE 55,2016 ; EAEZE 45 ,2020) , 200 T #55“ Urgk B K" #0202 3R IN 4 Refs R Al 76 AR

rFE B #9:2024 -03 - 10

EERIN (1990 —) 3B VIPE LR AR AR K4 20 5 4 2 B ) 4042

EETE  EEARFFEEHFEIE ey WA AT i E Al A« —H — 8 W2 B A B0 M0 (8 . B L 5 5 i 8 g
(72102075) ;) ZR A8 T At SR AR5 AR T B < B T Y SR X 0 3h 5 5 3 Al = Ml A A A XU Pl 5 7 o S s A
327 (GD23YYJ26) ;M i Bl B A S5 3k 5 7 A FERl AR 7 % A0 H A B V0 3R 00 ) 38 3 15 301 3 ARl 7 ol % B9 A K
oy 2% IR S LR K 3R 7 (S12024 A04J02021)
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WEIEE T SR A = B IR Z e FAGK — R I+ I 7= A () S I AU (. 40 Kogut (1985)
Fe i, B E BT A A BRI ZE BEAE R L sh A R L A 7= B R T 2 Ve FRAL, FRARI MR AN 2 PE RO A
FIR0 TSI AL O (E ., De Meza et al.(1987) UM 45 A 5 FE R v O R B TR 26, W T — A8
R30SV, 4 43 S il i A U 1 1 5 M2 7 0 S0t T 5 %
TR EPRAL, BEAE A\l B3 SE IR B . Kogut et al.(1994) #EE T — 4> Z AR R 0 ML K sh A
B AT A b 5 [ 45 9% ) SE AR, R B S E R A 2 () BRI S T T B B 2 8 e
A, AT 358 44T~ w [BUAH B WM RS R - BC B RE T, I A b AE AN 22 10 [ B i S 30 5% Hh RE 8 A R0
Kot AR IR XAV 7= A AN RS2 o] UL SEY AR S 5 R AN B A8 PR T I (] 43 % ) s 1 4 BR R 4%
Al B 22 838 B BT P2 A2 B9, AT A ARSI G PR BE T P Al AE “ W 2R R K B (1
BEHT B FES LA

SUAT IS i A ST AR BRI b ol 7 Y [ 5 S e A (O B2 — A —
B AR TSR AT AT BRI R PR B 0, e 40 8l — a1 — 1% a1 e o i A JR SR b A 2 B T
I A — BB A, SRl AR SCHE T SE W A ACERIE | 43 B v Al 7 R L 5 4% 9 1) S T A
HHESIHLH

HRAE SEY A BIE | SEY AL 20 T RE & AE AN RE IR E HR 77 4 b 16 138 R SR L b A J ik W 1) AL
FITAE 55 | X —AEXT R R B T 18 558 A\l 7 X5 AR AS R B0 55 R R Rk B K AL I BE 1, Al
HORAEXTFRULES , B S A EAR BRAE RO S F A7 RS AT S EA T35 (McGrath , 1997 ; JRlR 45,
2019 ;Ioulianou et al.,2021 ;Song,2022) , 4TI, AR SCHIENE S F AT XU AT ATV J1 01> 48 b b 15 i g
AR, DA AE « —aF — B VR 2 80 0% 1] SRR X Sl 85 PR 148 s Sk i B AR i, 78 b Aty B AF 9 v ol
TE“ WP EI K B0 B9 SE AL R, H 0BT CEO Mg /NS S 53 B bE P2 AT et A7l 5 o | P DX 3k
S DL — B AB LA nr 2 e v ] b A VR R 5 B0 B SE W HHAUIMEL,

AT RE A TTRR SR ANF 23— AR SCIE T SE YA 5 R P M e U R T A AR R A
Y BRI 25 REAE I T4\l A AR SR AN 2 PRI o 2 28 AL, A B T A =Dl & 1 47 XURS: A 42 7
Holv & BATH 0, aldE— 2 R e F i E R R M E s M Ee A . 55 =, AR T EM
X VP [ 87 3K — R DX 3 8 88 B 448 1 48 0 1) SE W AU (L, BB A% A B AH S AT 78 $12 38 38 1 i
P, 5= A A T EAAFERTT CEO WEAMNE 5 2B BT AT RRE | [ P X 48 2% 55 55 ] 52 i)
A b AE U ER I K B B9 SE AU R , BB RS R iE— 2B R A R b e “ IR R 48 O M B T2
FAILT BEAEHT IR, I A S« —a7 — 1% i i R R AR AU B 256 S, SR U, AR SO SE AN
SRR T — — B AR B0 A [ A AE “ W 2 R 7 | (EL R 2 ), ml A Al —afy — % 1B
TSI B AR T (K

A 1 ¢ 3

(D)X TPEALAEBEE R ZTMEGTFR

KT EMIAE L E R BR M AR B ERE T . — & HERIT M E IR L E K
BIRCEME, ET R S5 (2016 ) LB FEAVAE " WY 2R [ 287 898 nT o 35 3 M BRI RE 77 5 5K 75 S 4%
(2020) A BB SCAL il BE LA K 2 B BE s 3 ] 2w v [ b A IR I R R SR kT TS
(2020) A5 e PR A TE FE i B 358 AN SR AR X B R 2 A0 4 2 AT 3 2 5 o o ) A lb /e “ WY 2R L 7 1)
BRGH, IR —i— BB DO E R BOR SOV . N E 445 (2019) KB —a7 — 1% 1B
WRENS 0 2 4 v v AL BT K XTI P FEE (2020 ) K 80— — 1% A8 180 T 38 3o B AR A b oo i 45 % 42
T A, ELA LA ] VAR I A 2 33 K il BV 26 7 34 2 B 5
YERT; THEZESE (2020) B« —ar — "B E 1R & TP EM LR IEC —air — B IR R B B AR 1
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3 RO 5 AR ZE AR (2020 ) R —E — B AR UGE AT FEARAE B AN X BRI 0 45 IR B = T AH
A AF DRl LA

(=) X THBEERFTEH ML TR

A A5 5 B 0% ) SE AN BRI T — R 50 nl (IS S SUERFSE . 41 Allen et al.(1996 ) %&
T 1991 4 52 [ g A% 522N w0 A TE A AF 9T K B, BE MR R ARG R AR | I N WD 4 L
FEUA S EH% 7 BT BB R SE YA E . {2 Reuer et al.(2000) T 1984—1994 45 3 [ 5 [ 2\ &) i 4h
PG MACEE A R B, A 5 T 2 A E R R M Tk SR AT R, ¥ 5 =, B E AR TR AL T Al i
SEYHEUNE Rk — 25 4 s i B0 S AN I TE BRBIL A, — 227 5 T DA Al P AR R A 85 2%
ST E B S AU B S . 0 Tong et al.(2007 ) FIFH 1985—1996 453 & sl 5 R #7519
T A KM 2 B0, B ] 5 7 3 ) SO B 1) 55 T 8 Rl B B bl 8t A7 XU B IGAE FH . Belderbos et al.
(2014) FIH] 1985—2006 4 H A< 4l 5 5145 ¢ T AR B0t & 0, AR 1 ) 4 v 1 55 3l A ml A1, ) I
o AR5 [ 5 0 S AU & A 8 | DT ) 553 £l 325 Rl B3 B bl 5t A7 XU PRI 5 Toulianou et all.
(2021) FIH 1996—2009 435 [ % [ i 38 A Rl BRI & I, A8 [ i R SR AN b g, 223N
S IIACE TR AR BRE X B [ 4 B SE A A (B AR IE TR RZ W, Song (2022) JE T 1985—2014 4F
] Ml 5 e 3, DA ] 1) 2R T L AR N B TR AR T ) % 5 D S SO AR R I L mT G S A B A
PRI ST T )R A 5 R IR DT 2 1 5 B30 el 55 A XU () R AR D, 38 o s 38 9 0 2 4 3
BUE . Bt b i 30 R 3 ) A 2 3 0 v [l B85 TR 3 8 (004 T T R 30T 9%, {H S
YA A T 5 R BOR M B9 b . B RTLR 55 (2019 ) DASEWT AL A7 43 B 1 55 [ 4% %
A A 7= Ak A7 Ml A b R A, AT A9 R 3, 5 4% B2 A B 7 R sk A 7 oMb PR DG Al A Y 45
AT RGBS LT G EATE T, AT R Al s R SE AU

F T A ST i R S I BE I 5 T B Al A < T R K R A R . Bl
Bl B BOR A DR A BRAS 1 S 10, a4 o)y —afy — [ i v i Kk SR Sl A
2N — A EEBCR L, ARYE S ACEIE AN PRBE T 25 4 9% ) S A (B R ™
R ASCRYE“ W E 57 E AR “ IR E K W& B R S B OC & 3 A b [ Al A TR
Z B S AR (B SIS BT 34T o ) SRR A ol St 235 B v ) 1 A I 4 [ 5
ISR 150 1 255 L8 T I s B (LA e P A R 1L

= B SR

ARG SRS | ol A R B 5 BT (R UL A R

B, R E R 5 E Z R A 2 5T PR S PR R e ELAMER BE K, o [ Al w] T AR
LE R AT 2B, P 2 2B P, TS m b i, «—alF — % i L&
T A K AR B AR AR A R v R 0 2 BORAXIE I, 95 30 1 45 A2 7 EER ARG, 22 T8 R R HAT IR 5
5 S AL H i R 2 5 A SR BORBEIIA T ECREETE, U578l 1) 9 AR AL 48 LA 35
g4k, P, IR IE R 5 B AR 2R TR R BOARIKF 28 T5 T B A R4 B AME (RO 45
2015 ;254 55,2017) , Al e [ Al e B P A 2R L 58 Z AL 2 B s shi i e zs ), 5 2l
TR PR E 5 B8, Akl MUHT PR 5 5 b Z R 2 T 5 25 S AR AR T 2 2 B el 2
FIRE R L2 , 384 A Ml A ] BE 0 AT 7 R Al R, AT AT R AR A lolb B R 47 KU I 35 B R
W BRI .

B Al B IR A A E G A R B IR S TP R R Al m P kA% [ ] S
(LB IAEE RN AR AL = 5 10 B, 3RAT B 2 2038 WA, i ol A e, < IR IE 57 70 A TR
BV BRI DY R R R AL AR S MK, R BT STy T A7 22 57 [R] e 22 B e Aok JER oK
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- KRG SR SRR AR Z2 07 B S AN R, B 20 B PRI, E 2, — i — T IS
[l 2B AT B SR IR R . DRI 7 AR I 58 B T sl 19 2208 I 28 A Bl v Rl Aol R P <
LR (W) 2 DI S TV R AR 25 TG 2l H ik Al A 32 1 E T R S5 SR T Rp e, DT AR &1
PRBEAN E PR

S =l AR TR E R BB, P E A ad AT AR A E K B AR IR E 5 (R Bl RO A ik
%) Z IR B A = B G 3 SR AR [ S8 KL B 4R T, h T AREE Abascie &
O A AR LS5 2207 N 3R A2, DA S 3k [ 8 0 AR AR W 2k [ K7 Z W) A7 1 22 B 22 5 13 R L
i, ANz P A VRS A LAY O\ E B A AT I G 18 [ 5 2 Al 22 By BORO7 T BAT B e sh itk (1
55 B b S 2 T ke = AL P IR AL ] o 3 TR LR G S ik [ ORI AR “ TR E R B & B
SRR, MR W2 E 5 5 LUK R B 50 2 2k B 587 Z [A) 28 55 oI 55 2 5 PR S Jo 1k e
o PRI, SRR S AR AR A, | 76 TR I 5K 5 AR S 14 4 BRI 265 ] o o [l il A < 2 5K S5k
“UTERE S Z 8] TR EAR AL 2 A ML 2 SR (M 5T 2 e 5% 30 9 Al A 42 1 B8 0 AR T 3 7 R T R
P, M R Al B i SE AU EL

ET UL L, A, Al A R 5 B0 B AR SN 52 35 (9 e BR8N 2%, 70 5
IR B8 DR A T B DR, DA T T P ) il — R B S SNSRI F DA 1 i L2 M AR R 1 I
CIREIE /= N S = i S TTEE N s R 770 N B s A 1 1] Y AN P 75 A e <
Rt ASCHR

EAERYL : P B Al A — i — B IR IR SOHEA T8 R A B 22 B R S SR R IR, A 1 T
g 2B TR IR A IR 2x | B v HOSAS 4 1 BE 0 R 3275 SR T R, TR ARl 258 T 47 K
ST SR AT

. wFseiit

(—) BRI A

RS E_E IR B, A SO IS T AT XS AT _EATRE AR R AR i DAL AR W E 5 AR
VB A s & A DA Al AR

Downside Risk, ,/Upside Potential, , = o, + o, BRI, , + NX,, + Y], +&,, (1)

Horpri Al ¢ S AEDY B B8 5 Downside Risk, A4k i T 47 XU, Upside Potential, , A 4l il
Zt FATIE ) O MRS B BRI, DA AE“ IR 207 B0 AR AR 5 5 X, O 4l 28 o, A4 7 AP o
(STATE) /A AHUEL(SIZE) 7= 5% (LEV) BLA A /K (CASH) A4 E 1 K% (GROWTH) (1=
{E.(TOBINQ) ZHZUTA (SLACK) 28 W) JBAL Bl (AGE) 55 AR 1 A8y ATl A ] 42 i A2 &, AC
SCHRAIE 23 R A 1 A8 0y MEADL S & A 23 W] T @ A 7l 2 il i B A7l M AP0 22 1| [ I AR A AR £
B AR B VCE N A B AR B e, WBEPLPL ST, A BRE AT, A8 5 Downside Risk B, 82
HI(1) v BRI A4 20 T8 35 1 P8 5 Upside Potential I #5570 (1) v BRI 8 R $0Ah 18 535
HMiE,

(=) ZE=EEL

1.8 F 47 XU ( Downside Risk )

RS E AW (Tong et al.,2007 ; Belderbos et al.,2014) , PA{is b 24 4F B0 P= IR 45 R A T H H bz
SABE IS AR FLAE RS B P I A T ST N A7 XU ( Downside Risk) , BAALIT

:IROAN_I ~ROA,, F#1IROA,,_, >ROA, )
o #TROA,,  <ROA,
Downside Risk, , = /%2‘;40%?" (3)
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Hor ROA, A BT ILES 2 IROA, ,_, R t = 1 AREEAE FITEEA Tl N BT Al B 58 7 I 2 e 35 1
2.4 B4 )1 (Upside Potential )

AU A T (Andersen , 2012 ; Toulianou et al.,2021) , LA4b 2445 BV % = IS R m T H H AR B
P S R B HAE RS S EE AL T St AT ) (Upside Potential ) = RN /{1 i
0 #1ROA,, , >ROA,

b = {ROAM ~1ROA, ,_, # TROA,, , <ROA, ,

Upside Potential, , = /%2;40(1)?,[ (5)

HAr . ROA, FIIROA, iR L RTSC—3L,

3. Al PR E R B9 (BRI)

2% A SCHR ( Driouchi et al.,2011 ; Belderbos et al.,2014) , A Ay & A28 Al HE AL A« —HF —
B WA T B S I AR . — SR b AR —a — I VPR B R M B ARG R B0 (BRI(CNT) ) 5 —
SRV AES A — B TR AR S X ( BRI(RGN) ) . % 101845 (2019) 4 A — %" Wb 2k
64 NEZE 5y R 6 A, A O AR AR B P AGEE R ARRK, SZal SR AT KU AL
S FATIR A T I BRICCNT) 1 BRI( RGN) B 34 0 TLAERS shif (e, i i TLAERS sh i 115
B3,

4. ¥l Ar

AR SR T T BERE M Al S AU E R LA 2R B LR 1 Ak, S il A O [ e SO AT
b [0 52 250 DA BE [ R R0, AR SCARAE T 28wl 01 31 48 00l FU 738 o, AR A 1T 28 W1 ATl
SR BI N AT KBS 28 AT B IR i [l i 2 JE AR A AL 17 MR A iR m A | 1 16
A ) AU

(4)

x1 EHEERA

AR AR ABEATS AR X
B STATE %%us%%sgfgy’i}yﬁ&fzmﬁﬁﬁE’\Jﬁfﬁ/}?%,%iﬂzﬁ?mm o i 2w S bR
PALIE SIZE N FIA BB SR
RFRF LEV LIEST TR NEN
Bl A K CASH B RBEFMY/ (BHT - Bl - BEF0Y)
BRI R GROWTH BB R R
fE=Q TOBINQ N EITTG E 5E 7 S
HLUTR SLACK DTSN A7 5% BB 3 LB 2 L B A
JRAT e 1] AGE Al AT AE R H SR

S T AT RS A2 LAV 933k 4R S SR S0 ), R — B, R A B 0 T AR RS i (8,

(Z) # 8 kIR 5 R4 38 AT

ARSCLAH E PR TT A B A WA @A ST RE A WS R T A AR I R
TR TN A LA S 745 T 55 R BRECHE 55 R A BSR40k A B 2R L E 1 AR ST R AR s (] 125
41 2000—2021 4F, 7EEHRAL B R T A SCHIBR T E“ TR K7 AR 408 PERO%E, ande e B 9 Atk f T
BB B IR =R, T A SO RN A B S AT AE, R T80 R Ak T FE A 7k 2 w4
DR AR AT EA REE, R LS Miller et al.(1996) kb FRFEA A 7 FEREAR LA
Bl AT AR A R AT 10 KARIBATI., 2000 4F (5O T30k 8T 17 XU Al
AR I BRAT 2001 AR H AR St H AR SO 9 48 5 10 AR TR 2 - A, PRt AR SCAE SR
A1 rf B K5 A 17 4F TSR
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P2 PRt 7 FEA R IAYEG AR . iR ES R AT BRI(CNT) #1 BRI(RGN) By {E 7351 K
0.3771 F10. 3127 , R rp E Al AE < W R R 5 #9245 /0 4% 2 BEAR I 1) B2 IR AR AH G 2 B 2 B . BRI
(CNT) 1 BRI(RGN) 5 Downside Risk B4J4HIE R E 5518 - 0. 0746 Fl - 0. 0762, HIFE 1% K I i
# ,BRI(CNT) 5 Upside Potential HIAH5E BN 0.0531, HAE 1% /K- | i 2, F W b R Al e« —4F —
BRI RN S R AT XS B B AR R xh Bt AT B R T, R, v
USRI RIERRUE , BEAh A5 v = AR 8 A] (14) AH 56 R B 7E A B

#2 IETBOHBESITER

AT LI L HfE b2 R/ME S NIE]
Downside Risk 10268 0.0325 0.0452 0.0000 0.4122
Upside Potential 10268 0.0261 0.0290 0.0000 0.1693
BRI(CNT) 10268 0.3771 0.9805 0. 0000 20. 0000
BRI(RGN) 10268 0.3127 0.6948 0. 0000 6.0000
STATE 10268 0.4091 0.4917 0.0000 1.0000
SIZE 10268 22.0692 1.1681 17.3924 27.3737
LEV 10268 0.4618 0.1856 0.0565 0.9989
CASH 10268 0. 1681 0.0936 0.0086 0. 6658
GROWTH 10268 0.2256 0.4734 —-0.7384 7.5395
TOBINQ 10268 2.0377 1.0149 0.8921 8.5787
SLACK 10268 0.7029 0.4844 0.0999 7.0905
AGE 10268 2.7089 0.3614 1.3159 3.9509

FE AR SO B IR SRR BB I RO 19% 6T T 4R AR B,

i SFEUEESR

(—)Afw)a

R R T TR Z AR T A S H O AW Tobit BRI FAl11( Driouchi et al.,
2011 ;Belderbos et al.,2014) , & 3 $24L T X FLAMERIA (1) 1) Tobit fh114%5

(1) .(2) W5 R 7R 28 5 BRI(CNT) F1 BRICRGN) B R B HHEIITE 1% K E R E R, &K
T eb I M BT R T K B0 A] I 3 AR S R AT XU , HLAA RIAE S i — B T ok —
BRARIEE BT TR LT FEL 0. 21% 75— — B W ZBig — 45 9 Xk, ok &5t T 47 AU 3k T B
290.31% , ILAh, A5 & STATE LEV SLACK Fl AGE [R5t T HEYITE 1% K- I3 M IE, R EA K,
B R A LUTARTERE R T TR A Al by X AN AR B AR K AL 2 B RE 4, oA
PG F AT KU ;A8 4 SIZE .CASH F1 TOBINQ 9 R B T HEIITE 19% KT b I oA 1, FeBH HLAT T RHUAEE
T TR Sh R AT Z B2 B A D AS R RS TR KA L2 A RE o, EA AL SR R A 7R,

H1(3) . (4) Y455 o . 28 f BRI(CNT) #1 BRI(RGN) 19 R BUETHEIITE 1% KF R #FH N IE, %
B e A ol T R TR E R R ] R R S AT ), BN RIS — T T R —
B ARTEE Gt LTI R 2 0. 18% 75« — —B% " VR ZR BTG — B 98 X5k, b 5 AT 0k
290.21% , BL4h, A8 STATE \LEV 1 SLACK 19 R BT HEIITE 1% KV B 8, i —2 R EA
P 5 e TR A 2 TUA R 48 1R Al I 6 AS R R B ARt 18 K AL 2% R BB T AR, HLA iRl &5
AT 7 A8 & SIZE .CASH . GROWTH F1 TOBINQ A4 22 EUAG THEYIFE 1% /K L B3 N IE, R HAE
IR B = i s e 5 g A R B 22 48 AL 2 B A b B X AR R IR B AR 1 K AL 2 e e, B
A Ela FAT

@ IR, RIS, BIEER,
— 60 —
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®3 EEOAZER

Downside Risk Upside Potential
(1) (2) (3) (4)
. -0.0021""* 0.0018"**
BRI(CNT) (0.0007) (0.0005)
-0.0031""" 0.0021"**
BRICRGN) (0.0010) (0.0008)
STATE 0.0056""" 0.0056""* -0.0097""* -0.0097"""
(0.0015) (0.0015) (0.0012) (0.0012)
SIZE -0.0181""" -0.0181""" 0.0111"** 0.01127*"
(0.0014) (0.0014) (0.0012) (0.0012)
LEV 0.1323""* 0.1324""* -0.0667""" -0.0668"""
(0.0066) (0.0066) (0.0050) (0.0050)
CASH -0.0397""" -0.0396""" 0.0300""" 0.0300"""
(0.0126) (0.0125) (0.0085) (0.0085)
-0.0002 -0.0002 0.0032"* 0.0032"*
CROWTH (0.0017) (0.0017) (0.0013) (0.0013)
-0.0051""" -0.0051""" 0.0158""* 0.0158""*
TOBING (0.0012) (0.0013) (0.0014) (0.0013)
0.0281""" 0.0281""* -0.0116™"" -0.0116"""
SLACK (0.0033) (0.0033) (0.0016) (0.0016)
AGE 0.0043"* 0.0044"" 0.0009 0.0008
’ (0.0020) (0.0020) (0.0019) (0.0018)
A 1oy 18 5 il P il el il
A7l 7 5 A il il il il
P ] 76 5 2 ik il ] Eatil
e 0.3493""* 0.3487""* -0.2184""" -0.2207"""
(0.0320) (0.0329) (0.0257) (0.0256)
N 10268 10268 10268 10268

RS VBN SRR T D BIFR R RIRTE 19 5% F110% KF BB,

EIREEIRFRN, A A TR I S BB B TN RIAA S 8 3 I e RS M A, U PRI
Z AT RO R IYIA, TT> HE B 3 225 S T S 2 AR B R 2, TR 258 T A IXUBS: I 2 ol 5
EATH . B, EIRERICEAR 2 B AR

(=) Rt i

1. A #5373 DCBe T i

Al AE WA 27 BT AT BETFARBERL A 2R TR S Ak A B RR A G, O 1 SRR JE Ml R AR A %
A EZ B A (B ) 5 ARBR U A 2 Aol 4 (3 21 ) 22 TR0 A A BRI 25 5[] P e
AR ZEL AR AS LI (R 22 AR (598 U e 0 28 A Al LI A 5 EE AR 21 619% ) AT RE XS WF 58 45 51 7 2E
AR | A SC LA IR 5 “ WY R I 5 B ARl A AL BRA DA W $5 5% “ WY 2R I 5 B Al S 43 i 21, DAY
(1) B A A by By AR AT 050 1) 45 23 D I, DA e R80T DL A 725y Ak 3R 2 IRC 0 R AT A P2 4L, A
PRUEAS ) 7573 DU BC AR AR , AR SCHR AL T ICBCEL B 1:1 1 1:2 AYSEUESSR

B 1 o350 s T IS EE oA 121 0 122 ik Ak BHZE 15 47 ) 28 E 0 Bi7 s 0100 45 3 %6 B2, R LU 31, IS
X i Ak B2 R o 2L 8 1 A 2 R e LT E G, T IE X i I 2 T ) 8 2 T 0 W 8 2 5 il 2 3
[ SRR BE . A SCH AT X T S P2 e 7 42 ) 4 45 A B 22 ) 42 {2 5 e B, JEAR DT RE L 1l 121
IR 102, 4 DV A R (22 AR RO R gt EA R . W 2 AR R T TG

@ IR, RIS, BIEER,
— 61 —
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06 0 0.6

K 02 04 0.4
5 ) 253 IEES s
[ === VIR ——ACBIAL VORI IR | [ === VERCAURAREIA— AORIAL - DURE ORI |
(a) PERECELAY 1:1 (b) PERCEL B 1:2

E1 REAMEHANBEESEE

FET B I BIREAS AR SORSERY (1) FATHEAT A, 3 4 40 58 4L T VSR el 1:1 A 12 Ay [l
gEHL RrhgE RN B R AR B R Downside Risk B, 455 BRI( CNT) Fil BRI( RGN) (9 250 fii 1118 44
Sy, BAE 5% K- b B3 vk i B8 & Upside Potential B, 285 BRI( CNT) #1l BRI RGN) 19 2 %Ak
THERIE , HAAE 5% 7KV b 2 FWALE A A 75 43 DT C 5 32 ) P 26 A R e ke Ak 388 2 R 42 il 20
PR RE AL L ) R 2 A8 R 1) TR U v 6] il e Y 4 I 5 3 9% R A8 Wl 2 R IR Al ol 25 1 A7 XUS:
It ml g AT T AR AR AT

Fz4 PSM FEEIHER

VETE HE ) 1:1 VETE 3] 1:2
Downside Risk Upside Potential Downside Risk Upside Potential
(1) (2) (3) (4) (5) (6) @) (8)
-0.0060"" 0.0038"** -0.0058"" 0.0037"**
BRI(CNT) (0.0025) (0.0007) (0.0028) (0.0009)
-0.0072" 0.0041" -0.0068" 0.0041*
BRI(RGN) (0.0038) (0.0021) (0.0040) (0.0023)
A £yl il il il £t ] il = il
el 0.0330"** 0.0330"** 0.0179*** 0.0155"** 0.0331"** 0.0330"** 0.0145"** 0.0152"**
) (0.0018) (0.0017) (0.0022) (0.0009) (0.0008) (0.0009) (0.0005) (0.0005)
N 268 268 268 268 350 350 350 350
AT N R BE D IR R ™ R SRR U ¢ KSR AE 1% 5% 1 10% K- 1 255 [ A T 45 il A2 B ELPof]

T Y5 R A S AR B G N, 1S R , PR IR MG B

2. PR B/ N 3fe ik

SR I ) R 2R G 2R 5 3R P A P [ R RT BT RIS 25 SR B S R AR SCS 25 B SRR, 3 — 20 R T
W Bedie/ N ik g AT AR M ST ( Zhou ,2023) o BARINT A SR F A b T PEAT Ml ~F- 00 i 2 | 52
% FE AL (IND_BRI( CNT) ) FIF- 0 1 2k [ 58 #9845 (IND_BRI( RGN) ) 43 30 /E A Aol 76 “ Uy
LEZR B EZEL(BRI(CNT) ) Fl{lb A« VR4 E 7 $9E #h X 30 ( BRICRGN) ) 9 T 2 AR &, X2
Rl AT R I E R RO Z R« — B T T ZA T i R RO (Attig et al.,
2016) o XN [FIATMY PR Aol AE W2 587 A T 45 0K ke 2 5 20 SR A ( Zhou , 2023 ) o 7E55— B
B, A3CK; BRI(CNT) (2% BRI(RGN) ) X IND_BRI( CNT) ( & IND_BRI(RGN) ) #E47 M, £ K
B2, ¥ BRI(CNT) (3¢ BRI(RGN) ) 1% 52 B {85 46 o A5 — B BOUR 2B A9 # fE BRI ( CNT) _IV (3 BRI
(RGN) _IV) | FE U FEA B R A7 [0 1

%5 8t T s M B Bedse/ D ARk Aa il s ml R OC R G B IRNH S5 2R b 85 R o ¥ i e ) A
ROCFR GBI A 25 SRAT SR S PR U TR 4518
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®5 WHEBRB/DFEERRER

H—Br B BB
BRI(CNT) BRI(RGN) Downside Risk Upside Potential
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
-0.0081" 0.0056""
BRI(CNT) _IV (0.0047) (0.0026)
-0.0107" 0.0122"**
BRICRGN) IV (0.0061) (0.0034)
IND_BRI(CNT) 1(01%1929; )
IND_BRI(RGN) 1(61%353%)6 )
P A i i i 1 Pl 1
el -6.9577""" -4.8703""* 0.3095""" 0.3142"** -0.1940"""  -0.1748"""
(0.3385) (0.1991) (0.0340) (0.0318) (0.0188) (0.0174)
N 10268 10268 10268 10268 10268 10268

AT IR RITRAEAR R 0 SRR XU ¢ KR AE 1% 5% 1 10% KPR35 A B i AT 42 A8 5, HL
P 1A 3 I8 5 A0ORE ALl I 2O A JBE [ 5 28O, A AR IR, R PR BRI SRS AR

3. Bl R

ARSI 7 i e A AR S — b i 2 0™ 045 8 (ROE) 548 ROA 0L S T 17K
B A EATHE /1 (Tong et al.,2007 ) , FUBT#EAT A1 25 A5 k2 LU W AR BR DB BT 7= 45 28 /] olk 551
HOFOH LS P AT A _EATHE JT . ROA IR R fp Al 3 1 ARG W Pt 4 (ANEURF AN 35 BT 4
85 AEARZE A R IR AR R A 2 B I S A BE B, Aol PT AE G a8 R A A5 R e L B K
BEMTEZ Y 5 AT S AN S EATHE ST, IR AR SCEIBTFE 7= LR R, O Sl B AR 22 1 4t i mT RE XS AT
FEARTE R RE IR, AR SR A E AR B LR B = e 2wl B, SRR B Sl Bt T A7 RUSE Al 55t
AT R bR AT (1) BB i BT T 1T,

6 BRIR B PR i el i B ), 75 3 B9 [T 45 SRATD AR SRR S e 46ie

x6 BHRETERHEFER

ROE #4% ROA #gE A5 &
Downside Risk

EFNERR LB ROA M RS i
Downside Risk

Upside Potential Upside Potential

(1) (2) (3) (4) (5) (6) (7) (8)
- -0.0052*** 0.0026"* -0.0020"" 0.0014**
BRI(CNT) (0.0020) (0.0010) (0.0008) (0.0006)
-0.0074** 0.0032"* -0.0027*** 0.0015"
BRICRGN) (0.0032) (0.0015) (0.0010) (0.0009)
A B Eetii| et Eetii| g2t gt il gt i
el 0.9808"** 0.9801"** —-0.4331"""  -0.4354"** 0.3871"** 0.3876"** -0.2831*""  -0.2856"*"
; (0.0820) (0.0847) (0.0421) (0.0406) (0.0388) (0.0397) (0.0342) (0.0338)
N 10094 10094 10094 10094 10268 10268 10268 10268

T A 5 R RSB BER R E  ABIFR SR KIRAE 1% 5% I 10% K P 1 535 Il I A T 35l 76 ik, FLE

T AR Al 5 O A [ 0L, A 20 B, 3 AR B R M S S

(=) Ukl o 47

P USRI 57 $ 02 T vl s %) S 9 SBIASC AT 8 38 Ao 1 o 2 3 AR AT 5 A7 JXURS: R 4 ol 5 1
101, — R AT ST , Bl il R FHAS ) [ R 00 A 7= B 38 25 S B it R AR 45 341 BB T, AT R A1l 55
AT AT ST EATHE ST A AR ) SR T A SC A A Y A B AR R T AR T
— AR EN A ) A Bl T S A i Al BUASHE i BE 7 ( COSTCONTROL) , BAAR 377 20 50l
4% FATI JIAHRL, COSTCONTROL S B 1 il 355 Ml jliAs 25 v T H: B AR DL A e i F2 B, A N 3R
A\l AR 15 1 RE 1 a8 AR SO COSTCONTROL A Ak i A A8 B A QAR R (1) v SIZIEAG: 56 B AR 42 61
RIE, TR R TR S, B Al n] R AN ] R 0 55 oK 25 S48 B T s SR TRk
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AT REAR L B3 T AT XU A4 TRk 5t EATVE T, AR SCUAAS Y AR RS B A K R T H e A Tk B —4F
SRR B S A R ) AR AL B S (A I Al T 3 T SR 9 T RESE I (MARKETSUS ), BAR 5 77 =X
LG EATHEEFI AL, MARKETSUS Sl T £l 8 B A 3 KSR AR T B AR B 85 10 1 R 0 A i, LA
e, A T T K AT HR MR 55 . A5 SCH MARKETSUS 7B Sy 85 fif B 78 f A0 AL (1) v SEHEAS 36
T R FpLk

2 7 SR SEIESS B R WU RS B COSTCONTROL I, BRI( CNT) 1 BRI( RGN) (1) & ¥ fhi i1
B R, HIFE 19% K B3, Wb B Al A« W2k B 58 BEVR RE A% 0 8 IR Al 8 i AR R & T
HEAAREN LR A R TERE 3R TS A I BE 7, BVEGAIE T A F il 4238, Wl i B 7 5 9 MARKET-
SUS K, BRI( CNT) #l BRI(RGN) B R B HE Y R 7, HITE 1% KV 1 2 KU E Ak 7« i 2
B R B 0T AR NS 0 2 PR A L B B U A K AR T H AR B B 1 KR R $2 T -l = i T S R 1
FIRFEEE  BUSGIE T 17 3 R Rk 1

®7 NHSHEEER

AR U A T R R IR
COSTCONTROL MARKETSUS
(1) (2) (3) (4)
~0.0029*** ~0.0079***
BRICCNT) (0.0008) (0.0017)
-0.0033"** -0.0101"**
BRICRGN) (0.0012) (0.0024)
P ifil A i 2 il il e il s il
WHOT 0.4369*** 0.4410"** 0.2507*** 0.2569°**
(0.0235) (0.0236) (0.0473) (0.0472)
N 10268 10268 10268 10268

FE IS BB N RISRR AR R P A R SUR ¢ KR AE 1% 5% F1 10% /K- L 5.3 5 [l B AT 5 il A8
T, IR T 0 B RN AT b AR RN AT B [ A2 SN, AT AR IR, P RS R ARG R,

AN SRR B

(—)CEO #5hH % £5F

AR ST A B | 1255 ] 5 5 1) SIS A (R T 2R SR 35 1) 32 30 BIA T4 (Kogut et al.,1994) .
VERGE TR EZ R EH , CEO X Alh Az 7™ 288 45 T S B AN ] ZAL R0, S It , AR SCitE— 2
BV CEO MAMS S 57 BbE g 52 i v [ Aol 7« WY 2R R R S0 i S IR 1, B0 SRkl oy, B
A TSN SIS B T P S R B SN C R 2% (Reuber et al., 1997 ) F1EE 5836 14 [ Br i 37 HI A4S
14 (Tzeng,2018 ) , BEAE M\ 224> B0 PR AR IS Brii 3715 2 LA S 2 WURIEf O F A PR ka3 A B 7
A AL R B A A5 e R (SRR 45 ,2017) o SETIG, AR SCIACH, CEO $A 1AM E 5 A B T4
PR R A PR T A OCAR BITAL « —aly — I YR U SCAL AN BE i XUR: S5 L2 SR ERUB U
AR T A TR 2R R 58 SRR &, M AR S 47 XU IF 4 Tl 8 A7 T

ARSCHEE DL T REAURG B0 CEO VAN S fa] 52 ma v ] £l 78 “ W2 1 58 B8 1) S AAUAN A

Downside Risk, , /Upside Potential, , =B, + B, BRI,  +B,BRI,  xFR, , +B,FR,  +\X,, +7],, +¢,, (6)
HH FR J& CEO B EAMGINT S AR AS i BUA7 SCHRE R M 5 O B BTN E K ok
X 2 2 5 TAEMZ )7 (Lee et al.,2008) , A SCGEAEX — & X, #52vF] CEO HA AN 56, FR BUE N 1,
A0,

X8 HI(1) ~ (4) B~ , PefBeAE £ 4 Downside Risk i, BRI(CNT) x FR 1 BRI( RGN) x FR fJ %
BAGTHEIITE 19% Kb 3R 6 BB A8 B4 Upside Potential Bf,BRI( CNT) x FR 1 BRI(RGN) x
FR [ R2BUGTHAITE 5% KV L BENIE, FARZREKA, CEO HAF MM S n] 825 1 5 b [ 4k 78
“UTERE K BRI &5 A7 KU Y B ARAE T AR St H A7 0 i3 T HE T
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#8 CEOMINESEREFNERNERRIERIEEITER

CEO iAME R LR FERES
Downside Risk Upside Potential Downside Risk Upside Potential
(1) (2) (3) (4) (5) (6) (7) (8)
-0.0014*"* 0.0015%** -0.0040%** 0.0024***
BRI(CNT) (0.0005) (0.0004) (0.0007) (0.0004)
-0.0065"** 0.0032"**
BRI(CNT) xFR (0.0016) (0.0010)
-0.0022%** 0.0017*** -0.0054*** 0.0026"**
BRI(RG
RI(RGN) (0.0007) (0.0005) (0.0009) (0.0006)
. -0.0082"** 0.0036™"
BRI(RGN) xR (0.0022) (0.0014)
FR 0.0082" " 0.0084" " -0.0018 -0.0015
(0.0024) (0.0025) (0.0013) (0.0014)
0.0041%** -0.0012**
BRI T TATE
RI(CNT) xS (0.0009) (0.0006)

. 0.0054*** -0.0016"
BRI(RGN) x STATE (0.0012) (0.0009)
STATE 0.0042"** 0.0041*** -0.0093***  -0.0094"**

(0.0011) (0.0011) (0.0007) (0.0007)
A il il il il il il il il
SR 0.3506" 0.3502%** -0.2190***  -0.2215%*" 0.3530%"* 0.3532%** -0.2196*"  -0.2216™""
' (0.0151)  (0.0150) (0.0086)  (0.0086) (0.0151)  (0.0151) (0.0086)  (0.0086)
N 10268 10268 10268 10268 10268 10268 10268 10268

S YRR R SRS AR R R S BN DU RS AE 1% 5% Fl 10% K b 3 RS I T i AR B FE ] T
A 195 5 AL ATl P 5 AR I B2 P 5 0N, h T A R, e R OR SR A SRS AR

(=) FAESF

ANTR] AR B A e BT AN R 2278 H AR, BRE Al b LSS [ B 22 55 M) g e R Al hy G —
zeE By, w1 EA M RN EA B, E4E il s B £ 8 HAR (Cuervo — Cazurra et al.,2014)
WG, B A o BEAIN A T 37 e ), DA S5 30 B v S S A

Shy B U B Al A A A 7R TR I 5 5 A S S AN 2 e, AR SR LA A

Downside Riskivt/Upside Potential, , =B, + B, BRI, , +B,BRI, , x STATE, , +B,STATE,  +\X, +4I, +e,, (7)

Wi 8 Fis , 48l oA Downside Risk B, 51(5) . (6) H7E 5 BRI(CNT) x STATE 1 BRI(RGN) x
STATE FREUMGTHEIY B3 0 1E ; 9% % FE 48 1 Upside Potential B, 51 (7) . (8) H148 & BRI(CNT) x
STATE #1 BRI(RGN) x STATE REMGIHESY BE N, FIRGIRERY] AR T BHA M, RE ML
LRI BB G T A7 KU B B AR HIRR I 5 E AT 3 4R TR T 0

(Z)ATLZF

SHAWAT MY B A AR F A2 GE & AT M B Aiolb 7E “ V4R [ 5 BER0K B T 5 B S AU, B
IRIER AN 15 5, A% Gl i 47\ 22 2 55 3 %5 4R BUAT O, AR AR BRI 57 3 iUASTE 42 BR T 37 Jj I 52 5
il R LR TR R R AR E T ) KR P R 50 3, 57 ShSUAR B, v AR SE ) 3 Al AR TR
7 P FT ] FE A T IX S 58 55 Sy A 3, 78 1 PN R R B K7 TR A 8 JRUIE i, i 4 L 4
w E bR s g ) BRIl St AT IR, HAR IR 587 IR AL T Tl AL R I sl v 39 ok A 5 4o BE Al 1
it R N R AR, TR R b R KU | B SR AR G M B B T R OR
e AHSCAT N AL 17 L RE B AR I b B2 5 I AR R R e oK o A, i AR G il i Al ZE FoR 7
RS 7 T AT BRI B RRTE , AR T W R I 287 AT — 5 1 PO AL 3 7E - TR IR 52 400, RES TR AL ™ fiE
SR, JAE 2Ry K2 i s Holk & BATH .

ARG E AL GER S A Ml 5 AR A AR TR R 5 B i) SE A 22 57 AR SR B AR

Downside Risk; , /Upside Potential, , =B, + B, BRI, , +B,BRI,  x LTH,  + B;LTH, , +\X, +vI, +e, (8)
— 65 —
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Horb LTH Ak i e A1l 2 &R A GRS T B AR B AR SCS % Cramitzki et al.(2002) 532
T R B BT A EAT A 51 & R o AR g il T AR ge il i ATl . #5 BT AR E T
g AT, LTH BUE A 1, B0k 0,

259 14 [ A1 245 5 0 7« WA R 28 B4 Downside Risk B, %1 (1) ((2) #1284 BRI(CNT) x LTH F1 BRI
(RGN) x LTH () & Al 1118 34 5. 35 o £ ; 4% fif B A2 5t O Upside Potential B, %1 (3) | (4) H17E &t BRI
(CNT) x LTH Ml BRI(RGN) x LTH REAGTHEY B A IE, FiRgE RE M, M4 TARE G Hl & Al

EGEE Al AE “ R 50 B3l 5
£9 TUERSENREREERNRRIEGE B R

A7 ARG 11 Bt AR A P X ol 25

TR 4T RT3 3

25 I PN X SRS 22 5
Downside Risk Upside Potential Downside Risk Upside Potential
(1 (2) (3) (4) (5) (6) (7) ()
-0.0011"* 0.0013"** -0.0008 -0.0007
BRI(CNT) (0.00006) (0.0004) (0.0008) (0.0006)
-0.0039""* 0.0020""*
BRI(CNT) x LTH (0.0010) (0.0007)
-0.0017"* 0.0015*"* -0.0014 -0.0018"""
BRI
RI(RCN) (0.0008) (0.0005) (0.0011) (0.0007)
. -0.0048"*" 0.0021"*
BRI(RGN) x LTH (0.0014) (6.0009)
LTH -0.0126""  -0.0127"" 0.0186""*  0.0186"""
(0.0056) (0.0056) (0.0035) (0.0035)
-0.0017" 0.0032"**
BRI(CNT) x EAST
RI(CNT) xEAS (0.0010) (0.0007)
-0.0023" 0.0053" "
BRI(RGN) x EAST (0.0013) (0.0008)
FAST 0.0012 0.0013 -0.0010 -0.0014"*
> (0.0010) (0.0011) (0.0007) (0.0007)
Pl fil il fil il fil il fi il
R 0.3620""" 0.3626""" -0.2363"""  -0.2395""" 0.3494*** 0.3486""" -0.2198"**  -0.2211""~
) (0.0149) (0.0149) (0.0086) (0.0086) (0.0151) (0.0151) (0.0086) (0.0086)
N 10268 10268 10268 10268 10268 10268 10268 10268
FE AT N AR D SREISARAERR MR R BRI R ¢ KR AE 1% 5% 1 10% K- L 355 RS P 1 5 il A2 B 5] 1

A 93 188 5 20ONE Al [ 7 20 A B2 [ 5 280N, A 9 2 I, 3 PR SR A SRS AR

(m) B A RIIRIE £

b 7E R S 2278 B 1R BT 3 v T R 780G sl B AR TR AR %8 4 1 X HF ( Yan et al.,2018) , 4l & &
AT AL AN Al 0 IR, 4 R LA A nT AR AR (R R 45 ,2011) ., PRIL, 85 [N W] BT 7 19 1R P X
B A R JRE R R R A R T A w R P L P 4l 3 A RS ) Rl B B TR
S, IG5 /A v R A Bk 2078 45 e 0, B i 5 B 235 eI B A7 U I ARV o O 7
DI, 4 il & R FEAR B T WA M E T B B T b R (R M DCZE Dy S A 45 9 U8 B | B o 2 | ol
JEAS R 0k R IREZ T AT ZE S R R XS & Al & SR R A AF R B 25 5. A Fh ia b IX
ZR IS 1, IX < Rl A TR BT AN 56 | ARl R R AR R T i (A 5 ,2022) PR, 2 R R Y X0 B BE
% B 0 b A PRSI 4l PR 5 A ) s i) e ] Al o TR L R 4R 0 ) SE AU B

SR AR SR R AT AR 36 ] A DX 3 e A s i v ] i b o TR R 5 B 9% ) S A A 1

Downside Risk; , /Upside Potential, , =B, + B, BRI, +B,BRI, x EAST, +B,EAST, +\X, +yL +&,  (9)

Hop JEAST il 25 Bl w4 5B I, W) EAST BUE Sy 1, WA 0, A ORI AT
K g ATt VTR WL R LR AR R A AN A 2R DX Tl DX R Sy G R X

26 9 (RIS 5L R . BB B Downside Risk I, %1 (5) . (6) 178 & BRI(CNT) x EAST #il
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BRI(RGN) x EAST Y & B THE Y 7, HAE 10% 7K b 53 Wif# B AZ 5l Upside Potential Aif | 1)
(7) .(8) H17 5 BRI(CNT) x EAST FI BRICRGN) x EAST REAGTHAY N IE, HAE 1% K F LR, ©
RG] AT PE AR DX Sl Al AR DXl Aol 7 W 1 58 BB xhall B 1 A7 RIS 7y B ARG A FH R
XPlk gt FATHE T B HE I T

B T RO

AR SCZRFRATF < —H5 — B BB 51 AR Al A TR R F 9 e A 2 5
PIEARUCREME AR it — 25 2 IR — i — BE B IR R R A S 0R Tz e A,

“ il — BB TR DOk R Ry — T Y A O T g 5 3 | B R R ) 4% 4 Ak
Bt L, SERR By RS 2 R B W, A R R —ar— BRI R, P E S —a
— T VTR A% 2 ) ) L L A L T R R ( B R S, 2019) 5K TE(2020) KRR, < —AF— %
B St I R 9 < B ELSE B RS 1 O A R T R R AN A2 DA T AR A v L ol Y D B Ak 22
BREL . UL, <l — BB WU S v A R T S B VAR A [ 2 B Y BR ) S AR A R
b e AR A P B R A P S —a — T A 22 (B SE B Y Rk A BT sl RIS e 28
T IPEALTHE AR . Kogut et al.(1994) 8 i, 78N [R] [ 52 2 [70) I8 56 2885 1 sl 1) B AHKE it i85 161 2 ) 1)
ALY R A [V L B 185 ] P 246 R 45 -2 W) 22 [ e DMl = A 2 B DT A 45 % 14 S S AL
., P AR SO, <« —a — 6 (B IR S it T 348 i 55 [ 8 W) 76 “ VR R 7 5 v [ 22 (R RN < — 5 —
PR US4 2 0] Y 2B AR RE 7, 3 s 5 4 ) S BR R R I B RCR 3R i rh A AR WY R 5 $
() S EAAAN A

R A — B AR WU BUOR RN, , AR SCH AN S UEA Y .

Downside Risk, ,/Upside Potential, , =8, + B,BRL,, + B,BRIL,, x DUM2013,  +
B;DUM2013; , +AX;  +vI;, +&;,
Hrhr DUM2013 Ny RERIAE 5 R A6 R 9 B[] Ak — il — B (B 4 2 0, B 2013 4R 22, W
DUM2013 HUE R 1, A HUEH 0,

210 B S5 5 BN BB A8 B  Downside Risk B, 51 (1) ((2) 748 & BRI(CNT) x DUM2013
1 BRICRGN) x DUM2013 1) REUA THE Y B 2 6, L, < —H — B BRI 2 )5, < IR E R
08 WA BRI T E AL ST AT R

R0 “—H—" BB E T R

(10)

Downside Risk Upside Potential
(D (2) (3) €
-0.0005 0.0019""*
BRI(CNT) (0.0008 ) (0.0005)
-0.0023*" -0.0001
BRI(CNT) x DUM2013 (0.0009) (0.0006)
-0.0009 0.0025""*
BRICRGN) (0.0010) (0.0007)
-0.0035""" -0.0006
BRI(RGN) x DUM2013 (0.0013) (0.0009)
0.0168""* 0.01727** 0.0081""* 0.0084""*
DUM2013 (0.0022) (0.0022) (0.0013) (0.0013)
il A il il il il
e 0.3349""* 0.33417"" -0.2264""" -0.2286"""
(0.0148) (0.0147) (0.0085) (0.0085)
N 10268 10268 10268 10268

FE TS P RYBE N SRR BR DR R AR R R 1 IR AE 1% (5% F 10% /KPR35 5 MR A 7l & B
Pl 7 07 I8 S AR Aol I S RN RNAT B B RE SO, T R R, R RS R A OGEE R
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I\ EEB SN

B —aff — AR R IR, — A — 6 T 2 I S LB T S A S0 v ol B ) [ B 8 9 X
S, AR SEHIIACRIE DA v [ il 7 U 2 [ 587 B0 B T A0 SN S8 35 1 A PR M 2%
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The investment value in countries along the Belt and Road for

Chinese firms from the perspective of real options theory

ZHOU Chao
(South China Agricultural University, Guangzhou 510642 )

Abstract; Based on the data of Chinese listed manufacturing firms over the period of 2000 to 2021,
this study discusses the investment value of Chinese firms in countries along the Belt and Road from the per-
spective of real options theory. Theoretical and empirical analysis shows that the investment in countries a-
long the Belt and Road could help Chinese firms to reduce their downside risk and improve their upside po-
tential. Mechanism analysis shows that the above impact is due to the fact that the global business network
established by investing in countries along the Belt and Road helps firms enhance their cost — control capabil-
ities and the sustainability of market demand. Heterogeneity analysis shows that the investment in countries
along the Belt and Road for firms with CEOs having overseas background, private firms, traditional manu-
facturing firms and firms in the eastern region of China has a stronger effect on reducing downside risk and
improving upside potential. The policy effect analysis of the Belt and Road initiative shows that the imple-
mentation of the initiative helps to improve the role of Chinese firms’ investment in countries along the Belt
and Road to reduce the downside risk. This study provides new theoretical and empirical support for the
Chinese government and firms to promote the high — quality development of the Belt and Road construction
from the perspective of real options theory.

Keywords: the Belt and Road; real options theory; downside risk; upside potential; multinational in-
vestment (WiERE  84548)
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Will the pilot policy for innovative cities reduce the structural

divergence between exports and domestic demand?

WANG Tingdong YIN Lili
(Shandong University of Finance and Economics, Jinan250002 )

Abstract; Taking the innovative pilot policy as a quasi —natural experiment, this paper uses the multi —
period difference — in — differences model to test the effect of innovative city pilot policy on the structural devi-
ation between enterprises’ export and domestic demand. The results show that the innovative city pilot policy
significantly alleviate the structural deviation between exports and domestic demand. Mechanism analysis re-
veals that the information sharing effect to reduce the “bullwhip effect” , and the innovation effect jointly driv-
en by factors and efficiency are the channel mechanisms through which the innovative city pilot policy works
on the structural deviation of enterprises. However, the inhibitory effect on capital — factor mismatch has not
yet become prominent. Heterogeneity analysis shows that the mitigating effect of the pilot policy on enterprise
structural deviation is more obvious for enterprises in cities with a high degree of intellectual property protec-
tion, non — labour —intensive industries, general trading enterprises, and frontier technology enterprises. Fur-
ther discussion reveals that the intensive margin of local market share redistribution for surviving enterprises
and the expansion margin of enterprises entering and exiting the export market are the dynamic mechanisms
through which the pilot policy acts on the inter — enterprise linkages of enterprises’ “export — domestic de-
mand” divergences.

Keywords: innovative cities; pilot policies; export domestic demand divergence
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Home country environment and the downside risk implications of =t
multinationality: Empirical evidence from Chinese SMEs

Chao Zhou

College of Economics and Management, South China Agricultural University, 483 Wushan Road, Tianhe District, Guangzhou, China

ARTICLE INFO ABSTRACT

JEL Classifications: According to real options theory, a global network built through multinational investments en-
F23 dows a firm with a series of options for future development. These options can enhance a firm’s
G28

operational flexibility, reducing its downside risk. This study aims to investigate the home
country conditions necessary to achieve multinationality’s downside risk effect in Chinese small
Keylv‘for ds i and medium-sized enterprises (SMEs). Using data from Chinese manufacturing SMEs from 2003
Mu tinationality to 2021 and a Tobit regression model, this study finds that multinationality can significantly
Downside risk . . . :

Real options reduce the downside risk of Chinese SMEs. Moreover, the degree of home country economic
Home country environment openness and financial development can significantly enhance multinationality’s negative effect
Economic openness on downside risk. Further analysis suggests that the moderating effects of the home country
Financial development environment are more prominent for state-owned firms than for privately-owned firms. Our
findings emphasize the important role of a home country environment in achieving the value of

multinationality’s flexibility.

G32

1. Introduction

Multinational operations or doing business in multiple countries is one of the critical features of multinational corporations
(MNCs). The extant literature suggests that having operations across multiple countries enables MNCs to take advantage of hetero-
geneous environments, such as the production factors and market demand in different foreign locations, to provide them with
additional advantages (de Meza and van Der Ploeg, 1987; Grant, 1987; Rugman, 1976; Zhou, 2018). In particular, real options theory
posits that cross-country networks composed of affiliates located in multiple countries give MNCs a set of real options. One example is a
switching option, which enables an MNC to shift operations and reallocate resources across countries in response to changes in the
external environment (Ipsmiller et al., 2019; Kogut and Kulatilaka, 1994; Trigeorgis and Reuer, 2017). The real options nature of
multinationality could then provide an MNC with additional operational flexibility, reducing the downside risk (DR hereafter) that
performance falls below target (Ioulianou et al., 2021; Zhou, 202.3).

Although real options theory has clarified the real options nature of multinationality and its impact on DR, empirical studies on
multinationality’s DR effect have provided mixed evidence. Some studies have found that multinationality helps firms achieve better
performance by shifting operating activities across subsidiaries situated in multiple countries (Allen and Pantzalis, 1996; Rangan,
1998). However, other studies have found that multinationality does not necessarily improve a firm’s operational flexibility; more-
over, operating in more countries may even increase a firm’s DR (Reuer and Leiblein, 2000; Zhou, 2019). In recent years, scholars have
focused on the internal and external conditions that are needed to achieve the DR benefits obtained from multinationality. Specifically,
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extant research has found that multinationality’s DR benefits could be influenced by internal factors such as managerial real option
awareness (Driouchi and Bennett, 2011), ownership structure (Zhou, 2019), and CEO characteristics (Zhou, 2023). Studies have also
revealed the impact of external factors such as the host country’s cultural distance (Tong and Reuer, 2007), correlations with the host
countries’ labor costs (Belderbos et al., 2014).

Existing studies have provided valuable insights into the relationship between multinationality and DR. However, they have failed
to consider the influence of the home country environment. According to real options theory, effective management of a firm’s real
options portfolio depends on its resources and capabilities. A firm’s resources and capabilities are the important factors that guarantee
improvement in multinationality’s real options flexibility (Ipsmiller et al., 2019). Resource-based theory points out that the differences
among MNCs in international business behaviors are due to their own unique resources, which are largely influenced by their home
country environments (Wernerfelt, 1984; Tallman and Shenkar, 1994). This may be especially true for small and medium-sized en-
terprises (SMEs). SMEs are generally considered resource-constrained, lacking both the managerial ability and financial means to
expand their operations across countries (Brouthers et al., 2015; Lahiri et al., 2020). Thus, the home country environment, which is an
important source of a firm’s unique resources, may be particularly important for an SME in terms of obtaining the resources and
capabilities for multinational operations. Consequently, it is worth investigating what home country conditions are most beneficial for
SMEs to achieve great DR effects from multinationality.

China is currently undergoing an economic transition, with its market economy and integration system are not yet fully developed
(Meyer, 2008; Park et al., 2022). This has resulted in intense inter-regional competition and widespread local protectionism, leading to
a highly fragmented and differentiated domestic regional environment in China (Ke, 2015). As a result, Chinese firms located in
different regions of the country face varying home country environment, as each region has its own unique economic system (Li et al.,
2018). Therefore, it is important to consider the role of the home country environment when studying the multinational management
decisions of firms located in different regions of China. In this context, it is worth studying how the home country environment affects
the relationship between multinationality and DR in Chinese SMEs.

Based on real options theory and resource-based theory, this study uses data from Chinese A-share listed manufacturing SMEs from
2003 to 2021 to investigate the impact of multinationality on DR. Moreover, the study further examines the impact of the home
country’s environment, including economic openness and financial development, on the multinationality-DR relationship. The results
show that there is a significantly negative multinationality-DR relationship, and the home country’s degree of economic openness and
financial development significantly enhances the negative multinationality-DR relationship. This study also finds that the moderating
effects of the home country environment, such as economic openness and financial development, are more prominent for state-owned
firms than privately-owned firms.

This study’s findings contribute to the existing literature in the following ways. First, previous studies investigating the external
conditions needed to achieve multinationality’s DR reduction effect mainly focus on host country environments, while home country
environments are neglected. In recent years, the critical role home country environments play in firms’ international operations have
received increasing attention in the international business literature (Adomako et al., 2020; Boisot and Meyer, 2008; Gammeltoft et al.,
2010; Krammer et al., 2018; Mainela et al., 2018). This study’s examination of how home country economic openness and financial
development impact multinationality’s DR effect could advance knowledge of the conditions necessary to achieve real options flex-
ibility stemming from multinationality, as well as the home country environment’s role in international business.

Second, our findings extend the literature on SMEs’ internationalization behavior. Prior studies on SMEs’ internationalization
behavior posit that home country environments play an important role in driving SMEs to seek opportunities across countries (Khan
and Lew, 2018; Li and Ding, 2017; Musteen et al., 2014). However, it remains unclear what home country factors can facilitate or
dampen multinationality’s DR reduction effect in SMEs. Thus, this study’s examination of how home country economic openness and
financial development impact multinationality’s DR effect in SMEs could advance understanding of the effects of such environments on
SMEs’ internationalization behaviors.

Third, our findings contribute to the literature on the international business by focusing on firms from China. Existing studies on
multinationality’s DR effect mainly focus on firms from countries such as the United States, Japan, and Korea (Belderbos et al., 2014;
Driouchi and Bennett, 2011; Tong and Reuer, 2007; loulianou et al., 2021). However, the attention paid to firms from China remains
limited. It is well acknowledged that China is currently undergoing an economic transition. Its market economy and integration system
are not yet fully developed and each region of China has its own unique economic system. This provides unique condition to study the
role of home country environment in the multinationality’s DR effect. Therefore, our study’s focus on firms from China presents
additional evidence leading to better understanding of multinationality’s DR effect.

The remainder of this paper is organized as follows. Section 2 reviews the literature about multinationality’s DR effect and develops
hypotheses about the role of the home country’s environment, including economic openness and financial development. Section 3
introduces the data, variables, and economic model. Section 4 presents the empirical results. Section 5 describes further investigation
into the different effects of the home country environment (i.e., economic openness and financial development) across state-owned and
privately-owned firms. Section 6 summarizes and discusses the study findings.

2. Literature review and hypotheses
2.1. Multinationality and DR

According to real options theory, an investment’s real option nature refers to the option it offers for a firm’s future development
(Myers, 1977). Kogut (1986) pointed out that multinationality has significant real option characteristics, in that in an uncertain
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environment, MNCs can flexibly adjust their business activities within the operational network they have established in countries
worldwide. Specifically, multinationality endows MNCs with the right to freely choose their operating location based on the different
tax provisions, anti-monopoly regulations, and financial constraints across countries, thus helping them achieve great operational
flexibility (Niu et al., 2020). For instance, de Meza and van Der Ploeg (1987) took the cost structure of different countries as an
uncertain factor and analyzed the value of multinational operations, indicating that multinational operations enable MNCs to choose
among countries for the lowest cost for production, providing them with additional operational flexibility. Kogut and Kulatilaka
(1994) analyzed the benefits of multinational operations by establishing a stochastic dynamic programming model. Their results
indicated that multinational operations enable MNCs to improve their operational flexibility under an uncertain environment through
cooperation among subsidiaries in various geographical locations, thus helping them achieve lower cost and better performance.

In the logic of real options theory, when external environments change, global networks constructed by multinational investments
can provide options for MNCs to optimize their production and operation activities through three potential paths (see Fig. 1). More
specifically, the first path is by shifting their operating activities from their home country to a host country when the host country has a
better environment than that of the home country. The second path is by shifting their operating activities from a host country to the
home country when the environment in the home country is better. The third path is by shifting operating activities between host
countries when environments among host countries differ. Using these three paths, MNCs can make full use of environmental dif-
ferences across countries to reduce the DR of performance.

SMEs are known for their market-oriented approach and ability to adapt quickly to changes in the market. They are highly
responsive to the market environment, enabling them to quickly adjust their business strategies as needed. This ability positions SMEs
well to leverage their cross-border business networks, enhancing their business flexibility and mitigating DR. Additionally, SMEs
typically have a flat internal structure with a small number of employees, which makes them easy to manage and operate with
flexibility. This enables them to make business decisions and adjustments quickly, and respond promptly to the uncertain international
market environment. Consequently, SMEs can effectively utilize their global network established through cross-border operations to
reduce their DR.

Hypothesis 1. For Chinese SMEs, multinationality is negatively related to their DR.

2.2. The role of the home country environment

Real options theory suggests that the real options flexibility created by multinationality is conditional on effective management of
the multinational real options portfolio. The resources and capabilities owned by a firm have critical impact on the effective man-
agement of a real options portfolio (Ipsmiller et al., 2019). Resource-based theory argues that the unique resources and capabilities of
MNCs are the critical factors that affect their international behaviors. These resources and capabilities are largely influenced by their
home country environments, such as their economic and financial environments (Tallman and Shenkar, 1994). Inspired by these
arguments, this study considers the role of home country economic openness and financial development in achieving the benefits of DR
reduction through multinationality.

2.2.1. Home country economic openness

Home country economic openness can affect multinationality’s real options characteristics in two ways. First, a higher degree of
economic openness in the home country can make it more convenient for firms to optimize operating activities through both domestic
and international markets. According to real options theory, multinationality’s value depends on whether a firm can flexibly adjust its
business activities in different countries. For instance, Kogut and Kulatilaka (1994) established a theoretical model and showed that
adjusting business activities among countries at low cost can significantly enhance multinationality’s real options flexibility and
improve its reduction effect on DR. Economic openness is an index that reflects a region’s degree of trade and investment liberalization.
In regions with greater economic openness, barriers to trade and investment are lower, and various factors of production such as goods,
capital, and labor can flow freely at lower cost (Meschi et al., 2011). Therefore, being in a region with a higher degree of economic
openness will help firms make full use of domestic and international heterogeneous environments, such as production factors and

Host country

Host country

Fig. 1. The three paths for achieving real options flexibility through multinationality.
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market demand, helping them form better production and sales networks. In this case, a high degree of home country economic
openness is likely to enhance the operational flexibility derived from multinationality and thus improve multinationality’s DR
reduction benefits.

Second, a higher degree of home country economic openness can enhance firms’ international operations adaptability, help them
make more effective use of global operating networks, and further enhance their ability to optimize multinational operating activities.
The ability to adapt to the external environment is one of the key factors in a firm’s successful strategic management (Teece et al.,
1997). When the external environment changes, firms with more adaptability can allocate internal and external resources more
flexibly and identify and utilize market opportunities in a more timely and effective manner; thus, they have greater market
competitiveness (Wang and Ahmed, 2010). In view of the differences in language, culture, institutions, and market environments
among foreign countries, the ability of MNCs to adapt to the international market environment will be particularly important for
improving the value of multinationality (Prange and Verdier, 2011). The regions of home countries with high degrees of economic
opening often have great incentives to introduce trade systems, rules of competition, tax policies, regulatory rules, and other insti-
tutional arrangements that are in line with international standards. This helps them attract global trade and investment into their
domestic markets while making it more convenient for domestic firms to enter the international market (Bui and Bui, 2020). In this
context, home country regions with more economic openness are likely to have a business environment closer to that of the inter-
national market. This helps firms in these regions better understand and adapt to the international business environment, which
improves their adaptability to the international market environment. In terms of real options flexibility, the stronger a firm’s ability to
adapt to the international market environment, the more favorable it is for them to optimize their operations distribution by taking
advantage of the differentiated business environments across countries.

Since its reform and opening up, China has continuously increased the intensity of internal reform and deepened the level of
opening up to the outside world, The degree of economic openness has been constantly improved, forming a new pattern of opening up
to the outside world at a higher level. However, due to differences in historical traditions, resource endowment, policy making,
economic development, and other aspects in China’s regions, there are still differences in economic openness across these regions.
Therefore, firms located in regions with greater economic openness are likely to gain a stronger DR reduction benefit from multi-
national operational flexibility.

Based on this analysis, we propose the following hypothesis:

Hypothesis 2. For Chinese SMEs, the DR reduction from multinationality is more pronounced for firms located in home country
regions with higher degrees of economic openness.

2.2.2. Home country financial development

External funding support is important for MNCs that engage in business activities in the complex and uncertain international
market (Minetti & Zhu, 2011). For example, Buch et al. (2014) suggested that external financial support is necessary for a firm’s
multinational operations because doing business in the international market requires investing large amounts in operating costs. It is
difficult for firms to rely solely on internal funds to support international operations. Yan et al. (2018) found that a firm’s ability to
enter the international market is related to its external financing constraints; higher external financing constraints tend to limit a firm’s
ability to internationalize. Thus, financing constraints limit the ability of MNCs to optimize business activities using global operating
networks.

The financial markets of China are still imperfect due to factors such as their financial management systems and levels of economic
development (Chan and Kwok, 2017). Financing constraints are a common problem that firms face in China (Lee and Wang, 2021).
Financial development is believed to have a significantly negative effect on firms’ financing constraints (Ghosh, 2006; Love, 2003). On
the one hand, a high degree of financial development can alleviate information asymmetry in financial markets, reduce the adverse
impact of imperfect financial market factors on firms’ external financing, improve the efficiency of financial resource allocation, and
reduce the cost of external capital, thus easing the degree of firms’ financing constraints (Asongu et al., 2016; Beck, 2002). On the other
hand, a high degree of financial development is likely to increase the intensity of competition among financial intermediaries. This will
then encourage financial intermediaries to actively provide firms with diversified financial services to convert idle funds into in-
vestments (Chen et al., 2016; Claessens and Laeven, 2003). In other words, a high degree of financial development can expand firms’
external financing channels and improve the availability of external funds. In this context, a high degree of financial development is
likely to ease a firm’s external financing constraints, enhance its capital strength, and increase its international competitiveness, thus
helping a firm better grasp the operating options provided by multinationality. Therefore, the degree of financial development tends to
enhance multinationality’s negative effect on DR.

Regions in China often have different degrees of financial development due to differences in areas such as economic development
and institutional change (Han and Shen, 2015). MNCs located in home country regions with high degrees of financial development will
have greater ability to help their overseas subsidiaries use their home financial markets to replace the uncertain international financing
environment and then form a capital advantage. As such, this study argues that firms located in a home country region with high
degree of financial development could have greater ability to exploit the switching opportunities embedded in a cross-country network
and then gain a greater DR reduction benefit from multinationality.

Hypothesis 3. For Chinese SMEs, multinationality’s DR reduction is more pronounced in firms located in home country regions with
a higher degree of financial development.
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3. Methodology
3.1. Data and sample

To test the proposed hypotheses, a sample is constructed that includes manufacturing A-share listed MNCs in the Shanghai and
Shenzhen stock markets. There are two sources for the study’s original data. One is the China Stock Market & Accounting Research
Database, a widely used database developed by Shenzhen Xishima Data Technology Co., LTD. This database is used to obtain a firm’s
detailed multinational operating and financial data. Another source is the statistical yearbook of each province. The total import and
export volume, total deposits and loans of financial institutions, and GDP data of each province are obtained from its statistical
yearbook. Since the deposit and loan data of financial institutions in the statistical yearbook have only been publicly released after
2003, the study’s time span is from 2003 to 2021.

In the process of processing the data, investments in tax havens such as the Cayman Islands and Virgin Islands were excluded
because investments in these overseas destinations seem not intended for operational goals. Further, to maintain a reasonable sample
size within industry, we only retain industries that have at least 10 firms per year, which is consistent with the method used in prior
studies (Miller and Leiblein, 1996; Zhou, 2023). In addition, we focus on manufacturing SMEs in China. Following prior studies on
Chinese SMEs (Huang et al., 2016; Liu et al., 2022), we only consider manufacturing firms that are publicly listed on the Small and
Medium Enterprise Board and the Growth Enterprise Board. A total of 876 observations from 2003 to 2021 are obtained as the final
sample.

3.2. Variables

3.2.1. DR

Numerous existing studies indicate that the core function of real options is to provide firms with a series of alternatives. In an
uncertain environment, these options enable them to choose strategies that are conducive to their own development. This helps
minimize the negative impact of adverse factors and enhances their ability to deal with downward risk (Tong and Reuer, 2007;
Belderbos et al., 2014). Consistent with existing literature (loulianou et al., 2021; Zhou, 2023), a firm’s DR is estimated based on the
five-year moving average of the deviation of its actual performance from its target performance. More specifically, we estimate DR
using the formulas in Egs. (1) and (2).

£, = {IROAi,t—I — ROA,,if IROA;;-1 > ROA;, )

0,if IROA;;-, < ROA;,

(2)

where ROA; is firm i’s return on assets (ROA) in year t, and IROA; ;.1 is the mean ROA of all firms in the industry firm i is a member of in
year t-1.

3.2.2. Multinationality

Multinationality’s real options nature is reflected in the breadth of a firm’s multinational operations (loulianou et al., 2021; Kogut
and Kulatilaka, 1994). Therefore, in line with prior studies, we measure multinationality using the number of host countries in which a
firm has established subsidiaries.

3.2.3. Home country economic openness (HEO)

Following prior literature (Wang et al., 2011; Huynh et al., 2021), a country’s level of economic openness is measured by the ratio
of its total trade volume (imports plus exports) to its gross domestic product (GDP). Considering the differences in economic openness
across China’s provinces, the economic openness of the environment faced by MNCs at home is measured using provincial level data.

3.2.4. Home country financial development (HFD)

China’s financial system continues to be dominated by banks, and bank credit is the main source of external financing for many
Chinese firms (Gunji and Yuan, 2010). Therefore, a variable that seems relevant to the banking system is properly capturing China’s
financial development. Following prior research (Baltagi et al., 2009; Yuxiang and Chen, 2011), financial development in China is
measured using the banking system’s total deposits and loans divided by GDP. Since there are differences in financial development
across China’s provinces, the financial development environment faced by MNCs at home is measured using provincial level data.

3.2.5. Control variables
This study includes the following control variables that may affect a firm’s performance risk.

(1) State ownership. Following prior literature (Zhou, 2019), if a firm is ultimately controlled by a government agency, the variable
State ownership equals 1. Otherwise, State ownership equals 0.
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(2) Firm size. Larger firms tend to have greater ability to buffer against DR (Tong and Reuer, 2007; Zhou, 2023). Consequently, we
set Firm size as one of our control variables and measure it using the log of total assets.

(3) Slack. Prior studies suggest the organizational redundancy of a firm can affect its DR. For instance, Miller and Leiblein (1996)
indicate that the firm with more organizational redundancy is more likely to have greater ability to cope with DR. Belderbos
et al. (2014) suggest that a firm with higher organizational redundancy tends to have lower operating efficiency and thus has
less ability to cope with DR. This study measures organizational slack (Slack) by dividing the sum of accounts receivable, in-
ventory, and selling and administrative expenses by total sales.

(4) Leverage. Boyle and Guthrie (2003) believe that high leverage tends to reduce a firm’s liquid assets, weaken its flexibility when
choosing investment opportunities, and thus hinder its effective use of real options. Therefore, this study controls for Leverage
and measures it using total debt divided by total assets.

(5) Tobin’s Q. Belderbos et al. (2014) suggest that a high Tobin’s Q indicates a firm with good future investment opportunities,
which would positively affect the firm’s ability to buffer against DR. This study also uses Tobin’s Q as one of the control
variables.

(6) Firm growth. Studies suggest that a firm with high growth potential usually possesses more growth opportunities and conse-
quently has greater ability to buffer against DR (Zhou, 2023). We therefore control for a firm’s growth and measure it using the
revenue growth rate.

(7) Firm age. Lemmon and Zender (2010) point out that a firm’s future investment opportunities are negatively related to its age. In
this case, older firms tend to have weaker ability to buffer against DR. This study thus controls for Firm age and measures it with
the natural logarithm of the difference between the current year and the firm’s founding year.

We provide the definition of above variables in Table 1. In addition, we control for industry-and year-fixed effects by including
industry and year dummy variables. About the industry fixed effects, we considered the twenty-six industries in Table 2.

3.3. Economic model
To investigate the relationship between multinationality and DR in Chinese SMEs, we set the following model.
DR:; = f, -+ B Multinationality,, + @ X, + 7T, + €, 3)
where X; ; represents the control variable set including State ownership, Firm size, Leverage, Slack, Tobin’s Q, Firm growth, and Firm age, as
defined above, and I;; represents the year and industry dummy variables set.

To investigate the role of home country economic openness and financial development in achieving the DR reduction effect benefits
from multinationality, the following model is constructed.

DR;, = 0y + 0, Multinationality,, +  6,Multinationality,, x HEO;,
+6:Multinationality,, x HFD;, + + 0,HEO;, + 0sHFD,,
+OX; + 7L+ “@

where Multinationality;, x HEO, is the interaction term of Multinationality;, and HEO;,. Multinationality;, x HFD;, is the interaction
term of Multinationalityu and HFO;;,.

Table 1

Definition of variables.
Variable Definition
DR The firm’s five-year moving average performance deviating from its target performance.
Multinationality The number of foreign countries in which a firm has business.
HEO The ratio of the provincial total import and export volume to corresponding provincial GDP.
HFD The ratio of the provincial total deposits and loans to corresponding provincial GDP.
State ownership State ownership takes the value of 1 if a firm is ultimately controlled by government agency. Otherwise, State ownership takes the value of 0.
Firm size The log of total assets.
Leverage Total debt to total assets.
Slack The sum of accounts receivable, inventory, selling and administrative expenses to total sales.
Tobin’s Q A firm’s market value to its total assets.
Firm growth A firm’s revenue growth rate.
Firm age The natural logarithm of lag time between the year and the firm’s founding year.
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Table 2
The industries in our sample.
Industry code Industry name
C13 Agricultural and Sideline Food Processing Industry
Cl4 Food Manufacturing Industry
C15 Wine, Beverage and Refined Tea Manufacturing Industry
C17 Textile Industry
C18 Textile, Clothing and Apparel Industry
C19 Leather, Fur, Feather and Their Products and Footwear Manufacturing Industry
C20 Wood Processing and Wood, Bamboo, Rattan, Palm, and Grass Products Industry
c21 Furniture Manufacturing Industry
Cc22 Papermaking and Paper Products Industry
c23 Printing and Record Medium Reproduction Industry
C24 Cultural, Educational, Artistic, Sporting and Recreational Goods Manufacturing Industry
C26 Chemical Raw Materials and Chemical Products Manufacturing Industry
Cc27 Pharmaceutical Manufacturing Industry
Cc28 Chemical Fiber Manufacturing Industry
Cc29 Rubber and Plastic Products Industry
C30 Non-Metallic Mineral Products Industry
C31 Ferrous Metal Smelting and Rolling Processing Industry
C32 Non-Ferrous Metal Smelting and Rolling Processing Industry
C33 Metal Products Industry
C34 General Equipment Manufacturing Industry
C35 Special Equipment Manufacturing Industry
C36 Automobile Manufacturing Industry
Cc37 Railway, Shipbuilding, Aerospace and Other Transportation Equipment Manufacturing Industry
C38 Electrical Machinery and Equipment Manufacturing Industry
C39 Computer, Communication and Other Electronic Equipment Manufacturing Industry
C40 Instrumentation Manufacturing Industry

Notes: Industry code and name are from China Securities Regulatory Commission Industry Classification of Listed Companies
(2012).

4. Results
4.1. Descriptive analysis results

Table 3 provides the descriptive statistics of the main variables. Table 3 shows that the average value of Multinationality is 2.3003,
which suggests that, on average, SMEs in our sample operate in more than 2 foreign countries. The Pearson correlation analysis be-
tween the main variables is provided in Table 4. As seen in Table 4, the correlation coefficient between DR and Multinationality is
— 0.1394 and significant at the 1% statistical level, indicating that Multinationadlity is likely to negatively affect DR. Thus, the core
argument of real options theory regarding multinationality is preliminarily verified in Chinese SMEs. In addition, the correlation
coefficients between Multinationality and the other variables are in a reasonable range. Further, we also introduce the Variance
Inflation Factor (VIF) test as an additional test for multicollinearity issues. Table 5 shows that VIF for each variable are much less than
10. The results further suggest that multicollinearity is not a significant problem in our study.

4.2. Regression analysis results

Because the dependent variable DR is a restricted variable that is greater than or equal to zero, this study employs a Tobit estimation
model in the empirical analysis, consistent with prior research (Belderbos et al., 2014; Zhou, 2023). Table 6 presents the Tobit

Table 3

Descriptive statistics for main variables.
Variable N Mean S.D. Min Max
DR 876 0.0218 0.0289 0.0000 0.1737
Multinationality 876 2.3003 1.9984 1.0000 13.4000
HEO 876 0.5768 0.4215 0.0195 1.3594
HFD 876 3.3143 1.3938 1.5739 7.4843
State ownership 876 0.3599 0.4806 0.0000 1.0000
Firm size 876 22.6303 1.2498 20.4606 26.1801
Leverage 876 0.5060 0.1651 0.1310 0.9136
Slack 876 0.4931 0.2788 0.1162 1.5697
Tobin’s Q 876 1.4629 0.9070 0.1150 6.2722
Firm growth 876 0.1223 0.1373 -0.2458 0.7735
Firm age 876 2.6301 0.3604 1.3863 3.5264

Note: Consistent with the measure of dependent variable, the values of other variables in this table are as the 5-year average as dependent variable.
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Table 4
Correlation matrix.
Variable 1 2 3 4 5 6 7 8 9 10
1. DR 1
2. Multinationality -0.1394 * ** 1
3. HEO -0.0115 0.0028 1
4. HFD 0.1734 * ** 0.1626 * ** 0.3433 * ** 1
5. State ownership 0.2546 * ** 0.0799 -0.2092 * ** 0.1290 * *
6. Firm size -0.1531 * ** 0.4555 * ** -0.2727 * ** -0.0412 1
7. Leverage 0.3556 * ** 0.1691 -0.279 * ** -0.1455 * ** 0.4240 * 1
8. Slack 0.0833 -0.0847 * 0.0828 0.1707 * ** -0.3056 * ** -0.2218 * ** 1
9. Tobin’s Q -0.1417 * ** -0.2175 * ** 0.2874 * ** 0.1790 * ** -0.5675 * ** -0.6054 * ** 0.2497 * ** 1
10. Firm growth -0.2910 * ** 0.0996 * * 0.0130 0.0625 0.0231 -0.0780 0.0588 0.1673 * ** 1
11. Firm age 0.1300 * * 0.0966 * 0.0239 -0.0509 0.1663 * ** 0.2624 * ** 0.2538 * ** -0.1445 * ** -0.2496 * ** -0.2007 * **

Note: There are 876 observations, * **, * * and * indicate statistically significant two-tailed t-test at 1%, 5% and 10% levels, respectively.
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Table 5

VIF for each variable.
Variable VIF 1/VIF
Multinationality 1.48 0.6757
HEO 1.60 0.6250
HFD 1.48 0.6757
State ownership 1.58 0.6329
Firm size 2.83 0.3534
Leverage 2.04 0.4902
Slack 1.52 0.6579
Tobin’s Q 2.35 0.4255
Firm growth 1.47 0.6803
Firm age 1.44 0.6944
Mean VIF 1.78 —

Note: VIF represents Variance Inflation Factor.

Table 6
Results of Tobit regression analyses.
Variable [€B] ) 3) “@
Multinationality x HEO -0.0065 * * -0.0077 * **
(0.0027) (0.0027)
HEO 0.0193 * ** 0.0129 * *
(0.0065) (0.0064)
MNxHFD -0.0006 * -0.0006 *
(0.0003) (0.0003)
HFD 0.0080 * ** 0.0084 * **
(0.0014) (0.0015)
Multinationality -0.0023 * ** 0.0010 -0.0003 0.0039
(0.0007) (0.0016) (0.0021) (0.0029)
State ownership 0.0162 * ** 0.0154 * ** 0.0132 * ** 0.0112 * **
(0.0039) (0.0040) (0.0037) (0.0036)
Firm size -0.0158 * ** -0.0143 * ** -0.0152 * ** -0.0146 * **
(0.0020) (0.0022) (0.0018) (0.0019)
Leverage 0.1077 * ** 0.1063 * ** 0.1115 * ** 0.1075 * **
(0.0152) (0.0158) (0.0149) (0.0155)
Slack 0.0038 0.0055 0.0030 0.0042
(0.0053) (0.0054) (0.0057) (0.0058)
Tobin’s Q -0.0096 * ** -0.0105 * ** -0.0100 * ** -0.0107 * **
(0.0025) (0.0025) (0.0023) (0.0024)
Firm growth -0.0589 * ** -0.0618 * ** -0.0625 * ** -0.0645 * **
(0.0169) (0.0177) (0.0151) (0.0154)
Firm age 0.0062 0.0055 0.0075 0.0094
(0.0056) (0.0059) (0.0055) (0.0059)
Year fixed effects YES YES YES YES
Industry fixed effects YES YES YES YES
Constant 0.3733 * ** 0.3329 * ** 0.3365 * ** 0.3143 * **
(0.0424) (0.0475) (0.0405) (0.0429)
N 876 876 876 876
Note: Values in parentheses are heteroscedastic robust standard errors, and * ** , * * and * indicate statistically significant two-tailed t-test at 1%, 5%

and 10% levels, respectively.

estimation results. Column (1) reports the results of the baseline model, which includes Multinationality and all control variables. The
estimated coefficient of Multinationality is negative (f = —0.0023) and significant at the 1%statistical level. This suggests that an SME
with a higher level of multinationality is likely to have a lower level of DR. Specifically, operating in one more foreign country reduces
an SME’s DR by about 0.23% points. Thus, these results support the core argument of real options theory in Chinese SMEs and Hy-
pothesis 1 is verified.

Additionally, examining the impact of the control variables on DR shows that the estimated coefficient of State ownership is positive
(# = 0.0162) and significant at the 1% statistical level, indicating that state-owned SMEs tend to have higher levels of DR than
privately-owned SMEs. The estimated coefficient of Firm size is negative ( = —0.0158) and significant at the 1% statistical level,
suggesting that SMEs’ DR decreases with firm size. The result evidences that larger firms have greater ability to buffer against DR (Tong
and Reuer, 2007; Zhou, 2023). The coefficient estimate of Leverage is positive (# = 0.1077) and significant at the 1% statistical level,
indicating that the DR of SMEs with higher leverage tends to be higher. The reason for this result may be that a firm with high leverage
weakens its flexibility in choosing investment opportunities, thereby hindering its effective use of real options to buffer against DR. The
coefficient estimate of Tobin’s Q is negative (f = —0.0096) and significant at the 1% statistical level, indicating that the DR of SMEs
with more intangible assets tends to be lower. The result verifies the viewpoint that the firm with good future investment opportunities
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positively affects its ability to buffer against DR. The coefficient estimate of Firm growth is negative (f = —0.0589) and significant at the
1% statistical level, indicating that the DR of SMEs with greater growth potential is likely to be lower. The result supports the argument
that firms with high growth potential possesses more opportunities for growth, and therefore, possess greater ability to buffer against
DR (Zhou, 2023).

In Column (2), the Tobit estimation model includes Multinationality, Multinationality x HEO, HEO, and the main control variables.
The results in Column (2) show that the estimated coefficient of Multinationality x HEO is negative and significant at the 1% statistical
level. This indicates that firms located in home country regions with higher levels of economic openness are likely to achieve a greater
DR reduction from multinationality. In particular, the negative effect of multinationality on DR will be amplified by 0.65% points
when the economic openness of a firm’s home country region increases by 1% point. Therefore, these findings support Hypothesis 2.

In Column (3), the Tobit estimation model includes Multinationality, Multinationality x HFD, HFD, and the main control variables.
The results in Column (3) show that the estimated coefficient of Multinationality x HFD is negative and significant at the 10% statistical
level. This indicates that firms located in home country regions with higher levels of financial development are likely to achieve greater
DR reduction from multinationality. In particular, the negative effect of multinationality on DR will be amplified by 0.06% points
when the financial development of a firm’s home country region increases by 1% point. These findings support Hypothesis 3.

Finally, Column (4) provides the Tobit model regression results that include Multinationality, Multinationalityx HEO, HEO, Multi-
nationality x HFD, HFD, and all control variables. The signs and significance of the estimated coefficients of Multinationality x HEO and
Multinationality x HFD in Column (4) further verify the findings in Columns (2) and (3). These findings further support Hypotheses 2
and 3.

4.3. Robustness check

4.3.1. Heckman two-stage method

Tong and Reuer (2007) suggest sample selection bias may exist when hypotheses are tested using a sample that includes only MNCs.
According to prior literature (Heckman, 1979), this study uses Heckman’s two-stage method to deal with the potential sample selection
bias. In particular, we employ a selection equation to estimate the probability of a firm’s entry into foreign markets and predict an
inverse mills ratio term (MILLS) in the first stage. The selection equation is as follows.

Pr(FDIdummy,_, = 1) = @y + ®; Productivity;, + TX[,, + 71, + e, 5)
Table 7
Robustness check: Heckman two-stage method.
Variable (€8] 2 (€)) “
Multinationality x HEO -0.0063 * * -0.0076 * **
(0.0027) (0.0027)
HEO 0.0174 * * 0.0126 *
(0.0068) (0.0065)
Multinationality x HFD -0.0006 * -0.0007 * *
(0.0003) (0.0003)
HFD 0.0079 * ** 0.0084 * **
(0.0015) (0.0016)
Multinationality -0.0021 * ** 0.0011 -0.0002 0.0040
(0.0007) (0.0016) (0.0021) (0.0028)
State ownership 0.0141 * ** 0.0136 * ** 0.0129 * ** 0.0110 * **
(0.0042) (0.0041) (0.0040) (0.0038)
Firm size -0.0124 * ** -0.0118 * ** -0.0146 * ** -0.0141 * **
(0.0025) (0.0025) (0.0026) (0.0025)
Leverage 0.1026 * ** 0.1019 * ** 0.1105 * ** 0.1068 * **
(0.0149) (0.0154) (0.0146) (0.0149)
Slack 0.0059 0.0070 0.0034 0.0045
(0.0056) (0.0056) (0.0061) (0.0061)
Tobing -0.0103 * ** -0.0110 * ** -0.0102 * ** -0.0108 * **
(0.0026) (0.0026) (0.0024) (0.0024)
Firm growth -0.0766 * ** -0.0757 * ** -0.0657 * ** -0.0671 * **
(0.0189) (0.0192) (0.0185) (0.0187)
Firm age 0.0061 0.0058 0.0074 0.0094
(0.0056) (0.0059) (0.0055) (0.0059)
MILLS 0.0208 * * 0.0167 * 0.0038 0.0031
(0.0096) (0.0096) (0.0105) (0.0104)
Year fixed effects YES YES YES YES
Industry fixed effects YES YES YES YES
Constant 0.2940 * ** 0.2739 * ** 0.3228 * ** 0.3037 * **
(0.0584) (0.0579) (0.0592) (0.0584)
N 876 876 876 876

Note: MILLS is Inverse Mill’s Ratio; Values in parentheses are heteroscedastic robust standard errors, and * **, * * and * indicate statistically sig-
nificant two-tailed t-test at 1%, 5% and 10% levels, respectively.
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where FDIdummy;, is a dummy variable indicating whether a firm has a foreign subsidiary. If a firm has one or more overseas sub-
sidiaries, FDIdummy;, equals 1; otherwise it equals 0. The existing literature indicates that productivity is the key factor that affects
multinational business decisions (Helpman et al., 2004; Zhou, 2019). Therefore, this study adds productivity as an additional variable
in the selection equation and measures it using labor productivity. X; ; is a vector containing the control variables mentioned in section
3.2.5, and I;; is a vector containing year and industry dummy variables.

We then add MILLS, obtained from the first stage, to our Tobit regression models. We report the empirical results in Table 7. The
signs and significance of the coefficient estimates of the major variables including Multinationality, Multinationality x HEO, and Mul-
tinationality x HFD are in line with the results in Table 6. These results indicate that the conclusions reached in Section 4.2 still hold after
controlling for potential sample selection bias.

4.3.2. 2SLS regression

Firms with lower DR might do business across more foreign countries than firms with higher DR. In this case, there may be non-
sample-induced endogeneity in our study. Following the method used by Zhou (2023), we adopt two-stage least squares (2SLS)
regression to cope with this potential endogeneity problem. In particular, we specify the regression model in the first stage as follows.

Multinationality;, = p, + p,Multinationality;,_, + p, Productivity;,_,

+ TXi.t—l + 711.1—1 +E&ir (6)

where Multinationality;.; and Productivity;.; are the lagged versions of Multinationality and Labor productivity and are the two
instrumental variables. X; »; contains lagged covariates that are the control variables described in Section 3.2.5. I;.; includes industry
and year dummy variables.

In the first stage, we find F statistic is larger than 10, and Hansen J statistic is 0.880 (p > 0.1). These statistics suggest that the
instruments in our study are valid. To save the space, the results in the first stage are not reported. We obtain the predicted score
(Multinationality IV) of Multinationality in the first stage.

In the second stage, we replace Multinationality with Multinationality IV in our Tobit regression models and report the empirical
results in Table 8. The signs and significance of the coefficient estimates of Multinationality IV, Multinationality IVxHEO, and Multi-
nationality IVxHFD are consistent with the results in Table 6. Thus, the results obtained in Section 4.2 are further supported by the
results in Table 8.

Table 8
Robustness check: 2SLS regression.
Variable (€8} 2) 3) “
Multinationality IVxHEO -0.0096 * ** -0.0104 * **
(0.0032) (0.0030)
HEO 0.0259 * ** 0.0177 * *
(0.0075) (0.0071)
Multinationality IV HFD -0.0009 * ** -0.0008 * *
(0.0004) (0.0003)
HFD 0.0096 * ** 0.0098 * **
(0.0016) (0.0018)
Multinationality IV -0.0015 * 0.0030 * 0.0017 0.0062 * *
(0.0008) (0.0017) (0.0022) (0.0024)
State ownership 0.0176 * ** 0.0163 * ** 0.0146 * ** 0.0114 * **
(0.0045) (0.0045) (0.0043) (0.0041)
Firm size -0.0153 * ** -0.0135 * ** -0.0146 * ** -0.0135 * **
(0.0024) (0.0026) (0.0021) (0.0022)
Leverage 0.1043 * ** 0.1007 * ** 0.1100 * ** 0.1043 * **
(0.0178) (0.0185) (0.0169) (0.0173)
Slack 0.0089 0.0113 * 0.0096 0.0115 *
(0.0062) (0.0063) (0.0067) (0.0067)
Tobing -0.0082 * ** -0.0102 * ** -0.0096 * ** -0.0106 * **
(0.0031) (0.0030) (0.0028) (0.0028)
Firm growth -0.0630 * ** -0.0680 * ** -0.0734 * ** -0.0764 * **
(0.0213) (0.0226) (0.0187) (0.0190)
Firm age 0.0061 0.0047 0.0059 0.0079
(0.0073) (0.0078) (0.0072) (0.0077)
Year fixed effects YES YES YES YES
Industry fixed effects YES YES YES YES
Constant 0.3569 * ** 0.3128 * ** 0.3190 * ** 0.2885 * **
(0.0517) (0.0564) (0.0484) (0.0499)
N 876 876 876 876

Note: Values in parentheses are heteroscedastic robust standard errors, and * ** , * * and * indicate statistically significant two-tailed t-test at 1%, 5%
and 10% levels, respectively.
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4.3.3. Alternative dependent variable

Extant research suggests that return on equity (ROE) could be used instead of ROA as an alternative performance indicator to
compute a firm’s DR (Driouchi and Bennett, 2011). To verify whether this study’s findings remain robust when a different mea-
surement of DR is employed, ROE is used to recalculate the firm’s DR. The calculation formula is as follows:

(7)

4 = IROE;,_, — ROE,,if IROE;,, > ROE;,
it = 0,if IROE;, , < ROE;,

(8)

Downside  risk;, =

where ROE;; is firm i’s ROE in year t, and IROE; . is the mean ROE of all firms in the industry firm i is a member of in year t-1.

Table 9 provides the robustness test results obtained using the new measurement of the dependent variable. The empirical results in
the table show that the signs and significance of the coefficient estimates of the major variables including Multinationality, Multi-
nationality x HEO, and Multinationality x HFD are consistent with those in Table 6. The results in Table 9 confirm the findings in Section
4.2,

4.3.4. Alternative independent variable

In this part, an alternative independent variable is used to verify the robustness of our findings concerning the role of the domestic
economic environment in the DR implications of multinationality. Specifically, following Aggarwal et al. (2011) method, the world is
divided into seven regions: Asia, Oceania, the Middle East, Europe, Africa, South America (including Central America), and North
America. Then, the number of regions in which a firm has operational activities is used as an alternative variable (Multinationality RG)
to measure the degree of multinationality.

Table 10 provides the robustness test results obtained using the new measurement of multinationality. The results in Table 10 show
that the signs and significance of the coefficient estimates of the major variables including Multinationality RG, Multi-
nationality RGxHEO, and Multinationality RGxHFD are consistent with those in Table 6. These results further verify the findings re-
ported in Section 4.2.

Table 9
Robustness check: Alternative dependent variable.
Variable (€8] ) 3) “
Multinationality x HEO -0.0217 * -0.0224 *
(0.0125) (0.0118)
HEO 0.0686 * * 0.0590 * *
(0.0293) (0.0286)
MNxHFD -0.0024 * -0.0023 *
(0.0014) (0.0013)
HFD 0.0159 * ** 0.0146 * **
(0.0049) (0.0054)
Multinationality -0.0125 * ** -0.0016 -0.0025 0.0089
(0.0034) (0.0078) (0.0085) (0.0119)
State ownership 0.0549 * ** 0.0534 * ** 0.0515 * ** 0.0494 * **
(0.0135) (0.0135) (0.0136) (0.0135)
Firm size -0.0412 * ** -0.0361 * ** -0.0409 * ** -0.0370 * **
(0.0068) (0.0074) (0.0069) (0.0073)
Leverage 0.4167 * ** 0.4128 * ** 0.4247 * ** 0.4175 * **
(0.0579) (0.0605) (0.0585) (0.0609)
Slack -0.0104 -0.0051 -0.0116 -0.0067
(0.0187) (0.0197) (0.0196) (0.0204)
Tobing -0.0160 * -0.0195 * * -0.0180 * * -0.0207 * *
(0.0091) (0.0091) (0.0091) (0.0091)
Firm growth -0.2136 * ** -0.2250 * ** -0.2259 * ** -0.2347 * **
(0.0616) (0.0625) (0.0594) (0.0599)
Firm age 0.0032 -0.0015 0.0032 0.0015
(0.0201) (0.0206) (0.0200) (0.0208)
Year fixed effects YES YES YES YES
Industry fixed effects YES YES YES YES
Constant 0.9129 * ** 0.7806 * ** 0.8611 * ** 0.7594 * **
(0.1551) (0.1744) (0.1588) (0.1738)
N 876 876 876 876

Note: Values in parentheses are heteroscedastic robust standard errors, and * ** , * * and * indicate statistically significant two-tailed t-test at 1%, 5%
and 10% levels, respectively.
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Table 10
Robustness check: Alternative independent variable.
Variable 1) (2) 3) “@
Multinationality RG x HEO -0.0146 * ** -0.0152 * **
(0.0043) (0.0042)
o 0.0292 * = 0.0227 * **
(0.0084) (0.0082)
Multinationality RG x HFD -0.0028 * ** -0.0022 *
(0.0007) (0.0007)
HFD 0.0110 * ** 0.0104 * **
(0.0018) (0.0019)
Multinationality RG -0.0064 * 0.0010 0.0040 0.0092 * *
(0.0020) (0.0031) (0.0037) (0.0042)
State ownership 0.0164 * ** 0.0152 * ** 0.0133 * 0.0110 * **
(0.0039) (0.0039) (0.0036) (0.0035)
Firm size -0.0158 * ** -0.0143 * ** -0.0155 * ** -0.0146 * **
(0.0019) (0.0021) (0.0017) (0.0018)
Leverage 0.1081 * ** 0.1062 * ** 0.1129 * 0.1087 * **
(0.0152) (0.0158) (0.0151) (0.0156)
Slack 0.0035 0.0037 0.0024 0.0020
(0.0053) (0.0055) (0.0057) (0.0059)
Tobing -0.0099 * ** -0.0109 * ** -0.0107 * ** -0.0111 * **
(0.0026) (0.0026) (0.0024) (0.0025)
Firm growth -0.0561 * ** -0.0587 * ** -0.0608 * ** -0.0614 * **
(0.0166) (0.0174) (0.0148) (0.0151)
Firm age 0.0063 0.0050 0.0071 0.0082
(0.0056) (0.0056) (0.0055) (0.0056)
Year fixed effects YES YES YES YES
Industry fixed effects YES YES YES YES
Constant 0.3813 * ** 0.3399 * ** 0.3387 * ** 0.3150 * **
(0.0418) (0.0465) (0.0387) (0.0414)
N 876 876 876 876

Note: Values in parentheses are heteroscedastic robust standard errors, and * ** , *

and 10% levels, respectively.

* and * indicate statistically significant two-tailed t-test at 1%, 5%

Table 11
Further analysis: The different effects of home country environment across state-owned and privately-owned firms.
@® (2) 3 4 (5) (6)
Variable Panel A Panel B Panel A Panel B Panel A Panel B
Multinationality x HEO -0.0085 * 0.0021 -0.0122 * 0.0002
(0.0029) (0.0033) (0.0045) (0.0033)
HEO 0.0222 * ** -0.0001 0.0161 * * -0.0020
(0.0067) (0.0079) (0.0076) (0.0081)
Multinationality x HFD -0.0009 * 0.0027 -0.0010 * 0.0027
(0.0005) (0.0018) (0.0005) (0.0019)
HFD 0.0065 -0.0005 0.0073 -0.0003
(0.0012) (0.0037) (0.0013) (0.0039)
Multinationality 0.0041 * * -0.0046 0.0015 -0.0119 * * 0.0053 -0.0119 * *
(0.0019) (0.0031) (0.0034) (0.0059) (0.0039) (0.0060)
Firm size -0.0165 * ** -0.0198 * ** -0.0172 * ** -0.0192 * ** -0.0159 * ** -0.0196 * **
(0.0023) (0.0038) (0.0020) (0.0034) (0.0017) (0.0037)
Leverage 0.0236 0.1262 * ** 0.0544 * ** 0.1319 * ** 0.0407 * * 0.1316 * **
(0.0171) (0.0186) (0.0166) (0.0191) (0.0170) (0.0191)
Slack -0.0024 0.0029 -0.0037 0.0016 -0.0029 0.0010
(0.0077) (0.0071) (0.0080) (0.0069) (0.0084) (0.0072)
Tobing -0.0205 * ** -0.0166 * ** -0.0151 * ** -0.0154 * ** -0.0159 * ** -0.0155 * **
(0.0050) (0.0036) (0.0047) (0.0032) (0.0049) (0.0033)
Firm growth -0.0017 -0.0997 * ** -0.0047 -0.1018 * ** -0.0089 -0.1011 * **
(0.0178) (0.0202) (0.0154) (0.0189) (0.0145) (0.0198)
Firm age -0.0215 * * 0.0091 -0.0138 * * 0.0087 -0.0128 * * 0.0094
(0.0085) (0.0066) (0.0061) (0.0057) (0.0062) (0.0066)
Year fixed effects YES YES YES YES YES YES
Industry fixed effects YES YES YES YES YES YES
Constant 0.4706 * ** 0.4817 * ** 0.4375 * ** 0.4694 * ** 0.4012 * ** 0.4766 * **
(0.0631) (0.0855) (0.0557) (0.0778) (0.0524) (0.0834)
N 302 574 302 574 302 574

Note: Panel A is the subsample of state-owned firms, and Panel B is the subsample of private-owned firms. Values in parentheses are heteroscedastic

robust standard errors, and * ** , * * and * indicate statistically significant two-tailed t-test at 1%, 5% and 10% levels, respectively.
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5. Further analysis

China is well-known as a socialist country. One of its critical institutional characteristics is that there are a large number of state-
owned firms in China. It has been suggested that state-owned firms often have greater ability to access various resources in China
compared to that of privately-owned firms (Cui and Jiang, 2012). Consequently, state-owned firms are likely to be largely affected by
their home country environment, such as its economic openness and financial development. Thus, we further empirically study the
different effects of the home country environment (i.e., economic openness and financial development) across state-owned and
privately-owned firms. We argue that the moderating effects of home country economic openness and financial development on the DR
reduction of multinationality are more pronounced in state-owned firms than in privately-owned firms.

Following previous studies (Delios et al., 2006; Zhou, 2019), state-owned firms are defined as firms that are ultimately controlled
by a government agency, while privately-owned firms are defined as firms that are not ultimately controlled by a government agency.
To test the different effects of the home country environment on multinationality’s DR reduction in state-owned and privately-owned
firms, two subsamples are constructed—one for state-owned firms (Panel A) and one for privately-owned firms (Panel B)—and a
subsample analysis is performed. The subsample analysis results are presented in Table 11.

Columns 1 and 2 in Table 11 show that the estimated coefficient of Multinationality x HEO is significantly negative in Column 1
(Panel A); however, it is positive but not significant in Column 2 (Panel B). These results suggest that the significantly negative
moderating effect of home country economic openness is more pronounced in state-owned firms than in privately-owned firms.

Columns 3 and 4 in Table 11 show that the estimated coefficient of MultinationalityxHFD is significantly negative in Column 3
(Panel A); however, it is positive but insignificant in Column 4 (Panel B). These results suggest that the significantly negative
moderating effect of home country financial development is more pronounced in state-owned firms than in privately-owned firms.

Finally, Columns 5 and 6 in Table 11 report the results of simultaneously including all variables in the Tobit regression model. The
results in these two columns still support the argument that the home country environment, including economic openness and financial
development, exert greater influence on state-owned firms than on privately-owned firms.

6. Conclusion
6.1. Discussion of results

Real options theory suggests that multinationality enables MNCs to build cross-country networks that could provide them with real
options flexibility, allowing them to dynamically optimize production under an uncertain environment, reducing their DR. We argue
that multinationality’s real options flexibility is conditional on the MNCs’ home country environment (i.e., economic openness and
financial development). This argument tends to be particularly true for multinational SMEs because they are more vulnerable to their
external environment.

Based on the multinational operating data of SMEs that are A-share listed firms in China from 2003 to 2021, this study finds that
there is a significantly negative relationship between multinationality and DR in SMEs. The finding suggests that SMEs could achieve
additional flexibility through multinational operations, which is in accord with real options theory’s argument on multinationality.
Regarding the moderating effects of the home country environment, the study’s results show that the relationship between multi-
nationality and DR in SMEs is significantly and negatively moderated by home country economic openness and financial development.
The findings suggest that the home country environment is one of the important conditions necessary for SMEs to achieve real options
flexibility from multinationality. High levels of home country economic openness and financial development could enhance the ability
of SMEs to take advantage of the heterogeneous environments across foreign countries, thus helping them achieve greater operational
flexibility.

Further analysis suggests that the moderating effects of home country economic openness and financial development on the DR
reduction obtained from multinationality are more pronounced in state-owned firms than in privately-owned firms. This finding
implies that the home country environment plays a more important role for state-owned firms’ achievement of real options flexibility
from multinationality. This supports the view that, in socialist countries like China, state-owned firms have an advantage over
privately-owned firms in the benefits from developing their home country environment, such as increasing economic openness and
financial development.

6.2. Implications for research and practice

Our findings have important research implications. Prior studies that have explored the conditions needed to form real options
flexibility from multinationality have generally focused on macroeconomic conditions in the host countries and firm characteristics
(Belderbos et al., 2014; Zhou, 2019; Zhou, 2023). However, the role of the home country environment in determining the real options
flexibility created by multinationality is unexplored. Our study helps identify the home country conditions that are related to mul-
tinationality’s real options flexibility and further highlights the role of the home country environment in exploiting the benefits of
multinational operations. Our findings suggest that researchers who work in the area of international business should consider the
effects of the home country environment in future research.

The findings of this study have important implications for policy makers. First, our findings suggest that SMEs could achieve great
operational flexibility through multinational operation. Therefore, one policy implication of our findings is that China should provide
policy support to help SMEs participate in international competition and global industrial division. This will aid them in making full
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use of the differentiated global market environment and thus improve their operational flexibility and global resource allocation
capability. Second, our findings indicate that home country economic openness could enhance the SMEs’ ability to achieve greater real
option flexibility from multinational operation. Therefore, one policy implication of our findings suggests that governments in
countries such as China should develop policies, such as lowering barriers to investment and trade, to further increase their economic
openness. These will facilitate both investment and trade and thus enhance SMEs’ ability to participate in the international market
competition. Third, this study shows that home country financial development could enhance the SMEs’ ability to achieve greater real
option flexibility from multinational operation. Therefore, one policy implication of our findings suggests is that China should further
deepen their financial system reform and accelerate establishment of a modern financial system to improve the allocation of financial
resources. This will create a favorable home country financial market environment for SMEs in these countries, enabling them to
achieve real options flexibility from multinational operations.

6.3. Limitation and future research

Our study has several limitations, which could be addressed in future research. First, due to data constraints, we use firms listed in
the Small and Medium Enterprise Board and the Growth Enterprise Board as the SMEs for our empirical study. Although this approach
is widely used in the study of SMEs in China (Huang et al., 2016; Liu et al., 2022), these firms are generally outstanding leaders among
SMEs. Therefore, they may not be representative of all kinds of SMEs. Research in the future could extend our findings by building a
sample of unlisted SMEs and test whether our findings also hold for unlisted SMEs. Second, this study considers two factors of home
country environments: economic openness, and financial development. There may be other factors of home country environments that
could affect the DR benefit of multinationality for SMEs. Future research could further study the role other home country environment
characteristics play in achieving the DR reduction of multinationality. Third, our empirical analysis only considers SMEs from China;
consequently, the findings might be conditional on the specific context in China. Therefore, future research that uses SMEs from other
countries as the empirical sample may provide additional evidence and make our findings more generalizable.
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multinationality and downside
risk: evidence from Chinese

multinational corporations

Chao Zhou
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Guangzhou, China

Abstract

Purpose — Real options theory posits that multinationality provides additional operating flexibility and helps
firms reduce downside risk. This study aims to explore the effects of chief executive officer (CEO) characteristics
on the downside risk implication of multinationality in Chinese multinational corporations (MNCs).

Design/methodology/approach — This study gathers a sample of Chinese MNCs from 2009 to 2020 and
deploys a Tobit panel estimation model with fixed effects in the empirical analysis.

Findings — This study finds that multinationality has a significant negative effect on downside risk. The
downside risk reduction effect of multinationality is stronger in firms led by older CEOs, women CEOs, CEOs with
overseas experience or broader functional backgrounds or those with higher educational levels. Additionally, the
above effects of CEO characteristics on the downside risk reduction effect of multinationality are more pronounced
in firms with smaller top management team (TMT) sizes. Hence, the findings show that the multinational network
constructed by Chinese MINCs could offer great operating flexibility, and CEO characteristics and the CEO-TMT
interface play an important role in achieving real options flexibility from multinationality.

Originality/value — This study shows that multinationality could be an effective way for emerging
market firms to reduce business risk. This study helps identify CEO characteristics that are associated with
real option performance and emphasizes that CEO personal attitudes and abilities could influence the real
options flexibility obtained from multinationality. This study also contributes to the understanding of micro
foundations in international business by focusing on the role of CEO characteristics and the CEO-TMT
interface in the downside risk implications of multinationality.

Keywords Multinationality, Downside risk, Real options, CEO characteristics,
Chinese multinational corporations

Paper type Research paper

Introduction
Extant literature posits that multinational corporations (MNCs) may have relatively lower
levels of risk than domestic companies, considering that multinationality enables MINCs to
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have the distinct advantage of shifting operational activities among their cross-country
affiliates in response to changes in external conditions. Real options theory suggests that the
global network constructed by multinationality provides MNCs with a portfolio of options
for switching that offer various operational flexibilities, which can enhance their cooperation
and resource reallocation abilities among affiliates located across countries (Kogut and
Kulatilaka, 1994). Therefore, MNCs should benefit from upside opportunities in favorable
environments and reduce downside risks in adverse ones (Andersen, 2012; Ioulianou et al,
2021; Reuer and Leiblein, 2000; Yeo and Lee, 2020).

Scholars have conducted a series of pioneering empirical studies on the downside risk-
reduction effect of multinationality based on real options theory. For example, some scholars
find that multinationality helps MNCs achieve lower or higher returns by shifting their
business activities among subsidiaries located in different countries (Allen and Pantzalis,
1996; Rangan, 1998; Tang and Tikoo, 1999), whereas others find that having business
activities across countries does not necessarily enhance firms’ operational flexibility (Reeb
et al., 1998; Reuer and Leiblein, 2000). Existing studies have explored several factors that
affect the downside risk implications of multinationality. For instance, real option
awareness (Driouchi and Bennett, 2011), correlations with labor costs among host countries
(Belderbos et al., 2014) and the degree of market uncertainty (Ioulianou ef al., 2021) have been
investigated.

This study seeks to extend the existing literature in two ways. First, it incorporates
decision-makers’ characteristics into the determinants of the downside risk implications of
multinationality. The literature on micro foundations in international business suggests that
managerial behavior play a significant role in firms operating in multiple countries because
these firms face heightened levels of bounded rationality and reliability (Maitland and
Sammartino, 2015; Kano and Verbeke, 2015; Kano and Verbeke, 2019). Although the
importance of managerial discretion is well-recognized in the real options literature (Kogut,
1985; Kogut and Kulatilaka, 1994), only few empirical studies have focused on the role of
chief executive officers (CEOs) in shaping the switching option value of firms’
multinationality. The upper echelons theory stresses that top managers play a critical role in
a firm’s strategic processes (Hambrick, 2007). CEOs, as the most powerful actors in a firm’s
top management team (TMT), are supposed to have considerable influence on a firm’s
strategic choices (Kim et al, 2016; Lee and Lim, 2021; Powell and Lim, 2021). In emerging
countries, such as China, where formal and informal institutional support is lacking or
ineffective (Agnihotri and Bhattacharya, 2021; Estrin and Prevezer, 2010; Peng et al,
2004), CEOs may have a greater influence on firms’ strategic choices (Gao, 2011; Ting
et al., 2017). This study suggests that CEOs could influence the effectiveness of taking
advantage of multinational switching options and, thus, affect downside risk reduction
from multinationality.

Second, prior studies mainly investigate the downside risk implications of
multinationality by focusing on firms in developed markets, such as those operating in the
USA and Japan (Belderbos et al., 2014; Tong and Reuer, 2007). However, it remains unclear
whether these findings apply to firms in developing markets. As developing and developed
countries have distinct institutional environments, our study, focusing on the impact of
multinationality on downside risk in firms from developing countries, could provide new
evidence.

Based on a sample containing Chinese A-share listed manufacturing MNCs over 2009—2020,
this study shows that multinationality has a significantly negative effect on downside risk and
CEO characteristics significantly influence this relationship. Specifically, the negative
relationship between multinationality and downside risk is stronger in firms led by older CEOs,
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women CEOs, CEOs with overseas experience or broader functional backgrounds or those with
higher educational levels. Moreover, the effects of CEO characteristics on the downside risk
reduction effect of multinationality are more pronounced when firms have smaller TMT. The
findings show that the multinational network constructed by Chinese MNCs could offer great
operating flexibility, and that CEOs play an important role in achieving real options flexibility
from multinationality.

Our study contributes to the existing research in the following ways. First, by
establishing the influence of decision-makers on the downside risk implications of
multinationality, this study helps identify CEO characteristics associated with real option
flexibility originating from multinationality. We emphasize that top executives’ personal
attitudes and abilities can influence the effectiveness of taking advantage of multinational
networks and thus, affect the real options flexibility obtained from multinationality. Second,
more recent studies have underscored the importance of the CEO-TMT interface, stressing
that it is not the CEO alone, but the interaction and interfacing mechanisms between the
CEO and TMT that affect firm performance (Georgakakis et al, 2019; Georgakakis et al.,
2017). Our analysis of the different effects of CEO characteristics on the downside risk
implications of multinationality across TMT sizes could provide new evidence for the
importance of the CEO-TMT interface. Third, the investigation of the theoretical prediction
of real options theory, focusing on Chinese firms, could contribute to the relatively scant
literature on developing countries.

The remainder of this paper is organized as follows. Section 2 reviews related literature
and develops the hypotheses. Section 3 outlines the data used, describes the variables and
presents econometric models. Section 4 presents the empirical results. Section 5 presents a
robustness check for the results. Section 6 reports the analysis of the different effects of CEO
characteristics on the downside risk implications of multinationality across TMT sizes.
Section 7 concludes the study and discusses its implications.

Literature review and theoretical development

Multinationality and downside risk

The application of real options theory in multinational business suggests that firms
investing in a number of foreign countries have worldwide production and sales
networks, which provides them with a set of options to switch operational activities
within their international investment portfolio. For example, de Meza and van der Ploeg
(1987) developed a one-period stochastic model to analyze the advantages of operating in
multiple countries. Their analysis showed that multinationality provides MNCs with
great operating flexibility, which lowers operational costs and creates value for these
MNCs. Kogut and Kulatilaka (1994) constructed a multi-period stochastic dynamic
programming model to analyze the value of multinationality when uncertainty exists in
the exchange rate among host countries. They show that multinationality enhances an
MNC’s ability to shift operational activities to a favorable location with a lower input
price, and then increases the operating flexibility for MNCs with uncertain exchange
rates. Huchzermeier and Cohen (1996) developed a lattice model to analyze MNCs’
operating flexibility, demonstrating that multinationality provides additional options for
alternative product and supply chain network designs under exchange rate uncertainty.
Considering the real option nature of multinationality, firms operating in multiple
countries tend to have lower downside risk in a dynamic external environment (Reuer
and Leiblein, 2000).
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The role of chief executive officer characteristics

The literature on the micro foundation of international management stresses that it is
important to understand managerial behavior in explaining MNCs' choices because
bounded rationality and reliability increase when MNCs operate in complex international
situations (Maitland and Sammartino, 2015; Kano and Verbeke, 2015; Kano and Verbeke,
2019). Real options theory suggests that managers’ discretion plays a critical role in
exploiting multinational switching opportunities (Driouchi and Bennett, 2011; Ipsmiller
et al., 2019; Kogut, 1985). The upper echelons theory emphasizes that top executives have a
critical influence on a firm’s operations (Hambrick, 2007). The CEO, as the most powerful
actor in a firm’'s management team, may have even greater influence and may be
particularly important for firms in emerging market countries, such as China, because of the
lack of formal and informal institutional support (Estrin and Prevezer, 2010; Peng et al,
2004). Thus, this study seeks to explore how CEO heterogeneity determines the
heterogeneity of downside risk effects from multinationality. Particularly, this study
explores the effect of CEO characteristics, such as age, gender, overseas experience,
functional background and educational level, on the relationship between multinationality
and downside risk, so as to clarify how CEO personal attitudes and ability influence the real
options flexibility obtained from multinationality.

Chief executive officer age

Previous research suggests that the age of a CEO is a major factor influencing a firm’s
risk-taking activities (Serfling, 2014; Yim, 2013). Older CEOs are more interested in
their financial and career security because their social circles, spending traits and
retirement income expectations have been established (Li et al., 2017; Prendergast and
Stole, 1996). These CEOs pay more attention to maintaining their occupational safety
and income stability by taking measures to ensure the stability of their operations
(Hambrick and Mason, 1984). Therefore, they are more likely to choose conservative
strategies to avoid operational risk in decision-making rather than taking any risky
actions that might disrupt their pursuit of stability (Carlsson and Karlsson, 1970).
Contrastingly, younger CEOs tend to show excellent managerial ability by taking
decisions with high-risk characteristics (Prendergast and Stole, 1996). For example,
Serfling (2014) showed that older CEOs are more likely to keep their firms at a lower
level of operational risk because they prefer less risky investment policies. Croci et al.
(2017) found that older CEOs are more likely to adopt a risk-hedging strategy for their
firms. Yeoh and Hooy (2022) suggested that younger CEOs tend to engage in riskier
activities because they are subject to reputational costs. Hence, younger CEOs are likely
to take risks. They might heavily invest in countries characterized by high risk and
high rewards and pay less attention to the potential downside risk-containing benefits
of switching options across countries. By contrast, older CEOs may be less likely to
take risks and they actively take advantage of multinational networks to reduce
downside risk because multinationality provides MNCs with more operational
flexibility to deal with operational risk.

Additionally, older CEOs generally have a longer tenure, which is associated with
more experience and knowledge in understanding and running businesses (Cai and
Sevilir, 2012; Wilbon, 2002). Therefore, it can be assumed that, compared to the
younger CEOs who have less experience, older CEOs are more likely to have a greater
ability to deal with multinational operations, which will facilitate MNCs to take
advantage of favored environments among host countries and thus enhance
operational flexibility.
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This study therefore hypothesizes that:

HI. The negative relationship between multinationality and downside risk is stronger
for firms managed by older CEOs.

Chief executive officer gender

Psychological research shows that women and men have different risk preferences. For
example, through a meta-analysis of 150 psychology studies, Byrnes ef al. (1999) found that,
compared to men, women have greater risk aversion and are less likely to take risky actions.
The different risk preferences of women and men are likely to result in differences in
business behaviors (Huang and Kisgen, 2013; Powell and Ansic, 1997). Particularly,
researchers find that firms managed by women tend to actively take measures to avoid
risky events to lower the risk level of firms (Li and Zeng, 2019; Fang et al., 2020). In this
regard, men may take risks and invest in risky countries with high rewards. They are likely
to pay less attention to the downside risk-reduction benefits from switching options across
multiple countries. In contrast, women CEOs might be less likely to take risks and they
actively take advantage of switching opportunities embedded in multinational networks to
reduce downside risk. Therefore, women CEQOs are more likely to actively explore switching
opportunities embedded in multinational networks when the external environment changes,
thus enhancing the negative effect of multinationality on downside risk.

Additionally, compared to men, women are usually more sensitive to ethical issues and
are more likely to act ethically (Collins, 2000; Croson and Gneezy, 2009). Previous research
finds that the ethical nature of women managers could help firms’ actions become more
ethical and reduce corporate agency problems (Adams and Ferreira, 2009; Gul ef al., 2011).
MNCs usually face serious agency problems because it is difficult to supervise overseas
business activities (Fatemi, 1984). Kano and Verbeke (2019) also suggested that MNCs
operating in complex international situations tend to face heightened levels of bounded
rationality and reliability, and an appropriate governance structure is needed to guarantee
effective operations. Thus, a good corporate governance environment is important for
MNCs. In such cases, women CEOs who behave more ethically are likely to enhance an
MNC’s ability to benefit from multinationality by building effective governance structures.
Therefore, this study argues that women CEOs can help MNCs make better use of
multinational switching opportunities, thus strengthening the negative relationship between
multinationality and downside risk.

As discussed above, this study proposes the following hypothesis:

H2. The negative relationship between multinationality and downside risk is stronger
in firms managed by women CEOs than it is in those managed by male CEOs.

Chief executive officer overseas experience

Previous studies suggest that managers’ knowledge and experience in international markets
play an important role in dealing with operational problems in uncertain overseas markets
(Azam et al., 2018; Johanson and Vahlne, 2009). For example, managers’ overseas study and
work experience provide rich market knowledge and communication skills and give them a
strong ability to understand the production network and sales channels across countries
(Duan et al., 2020; White, 2007). In other words, CEOs with overseas experience possess rich
knowledge of international markets and can better overcome the operational liabilities
abroad. Thus, CEOs’ overseas experience is conducive to helping MNCs reduce trade
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barriers and shift operational activities among host countries in response to the changes in
the external environment.

Furthermore, CEOs with overseas experience usually have broader overseas relationship
networks (Reuber and Fischer, 1997; Conyon et al., 2019). These networks are helpful for
firms to quickly obtain international market information from multiple channels (Sharma
and Blomstermo, 2003) and are conducive to evaluating the international market accurately,
which helps firms make timely and effective multinational switching decisions. Therefore,
CEOs with overseas experience can also help firms respond to external uncertain
environments quickly and enhance the downside risk reduction effect of multinationality.

As discussed above, this study hypothesizes:

H3. The negative relationship between multinationality and downside risk is stronger
in firms managed by CEOs with overseas experience than in those managed by
CEOs without overseas experience.

Chief executive officer functional background

A functional position often requires specific skills and knowledge. Experience in one
functional position enables a person to have skills and knowledge connected to that function
(Bermiss and Murmann, 2015; Waller et al, 1995). In other words, CEOs with multiple
functional backgrounds have diversified skills and a wider range of knowledge related to
various functions. In this regard, CEOs with rich functional backgrounds will have the
ability to understand the information processing methods, thinking patterns and
communication habits of executives with different functional backgrounds and thus
promote mutual understanding and communication efficiency among TMT members
(Keller, 2001). Real options theory suggests that communication efficiency in the progress of
information processing is particularly important for MNCs to obtain real options flexibility
from multinationality, because these firms often face complex international environments
and have wide information sources (Trigeorgis and Reuer, 2017). Thus, CEOs with more
functional backgrounds will gain greater advantage in enhancing the negative relationship
between multinationality and downside risk.

Additionally, CEOs who experience broad functional positions often understand the
rules and practices of these diverse positions (Earley and Mosakowski, 2000). These CEOs
tend to be more persuasive in dealing with conflicts among functionally diverse TMT
members (Qian ef al, 2013). Broad functional backgrounds enable CEOs to effectively
coordinate the relationship between TMT members in the process of exploring
multinational switching opportunities, thus strengthening the negative relationship between
multinationality and downside risk.

This study hypothesizes that:

H4. The negative relationship between multinationality and downside risk is stronger
in firms managed by CEOs with a broader functional background.

Chief executive officer educational level

Educational background is an important dimension that influences decision-makers’
thinking mode, knowledge reserve and cognitive ability (Hambrick and Mason, 1984; Wally
and Baum, 1994). Wiersema and Bantel (1992) suggested that highly educated decision-
makers have a great knowledge base required for the rational and correct evaluation of a
number of business decisions. Several studies have found that decision-makers with higher
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educational levels have greater cognitive complexity because education enhances their
ability to absorb new ideas and process complex information (Herrmann and Datta, 2002).
Therefore, a higher educational level is closely related to a greater ability to process
information and deal with complex conditions.

MNCs operating in multiple countries usually face complex environments because
different countries have specific environments, such as cultures and institutions (Hsu ef al,
2013). In such conditions, CEOs with high educational levels will have a great ability to
process international information and thus pay more attention to valuable decision-making
information (Jiang and Murphy, 2007). Hence, in the process of exploring real options
flexibility from multinational networks, CEO educational level is likely to play an important
role in ensuring success. This study hypothesizes the following:

Hb5. The negative relationship between multinationality and downside risk is stronger
in firms managed by CEOs with higher education levels.

Methodology

Data and sample

As the development of real options theory is based on MNCs engaged in manufacturing
(Kogut and Kulatilaka, 1994), this study focuses on these kind of firms. Existing research
suggests that owning overseas subsidiaries is a key feature of MNCs (Zhou, 2019).
Information about foreign operating subsidiaries of A-share listed Chinese manufacturing
firms from their annual financial reports is collected in this study. It includes only those
firms with at least one overseas subsidiary in the research sample. The distribution of host
countries in which Chinese overseas subsidiaries are located shows that Chinese
manufacturing firms tend to operate in both developed and developing countries. These host
countries typically have heterogeneous input markets and demand conditions. Hence, it
seems to be true that there is room for Chinese manufacturing MNCs to exercise switching
options across host countries.

This study further matches MNCs’ multinationality data with CEO characteristics, as
well as basic accounting information gathered from the China Stock Market and Accounting
Research Database (CSMAR). Prior studies suggest that it is necessary to maintain
reasonable within-industry sample sizes (Miller and Leiblein, 1996). This study only
includes the two-digit industry in which it has at least 10 firms in each year (Belderbos et al,
2014). The final sample consists of 1,875 observations, which contain Chinese publicly listed
manufacturing MNCs that were active for at least five consecutive years from 2009 to 2020.

Dependent variable

Extant literature suggests that the real option’s key contribution is that it offers the holder a
right against downside risk (Bowman and Hurry, 1993). Thus, downside risk is taken as a
dependent variable while investigating the implications of the real options theory on
multinationality (Miller and Leiblein, 1996; Zhou, 2019). Particularly, this study specifies the
Downside Risk using the following equation:

Downside Risk;; = \/ (é) Zi_4 (IROA; ;1 — ROAL;)ZVROAM,l >ROA;;, (1)

where IROA; ; ; represents firm 1's target performance level, measured as the average return on
assets (ROA) for all firms in the same two-digit industry as firm i in the t-1th year, and ROA;,
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represents firm 1's ROA in year £. Over the five-year period, when the firm’s ROA falls below
IROA; 1, the difference between IROA; ; ; and ROA;, is calculated. Otherwise, the performance
shortfall is zero. Then, Downside Risk is expected to be positive when a firm’s performance is
below the target performance level, and zero when the firm performs better than the target.

Independent variables

MN. In line with prior studies (Tong and Reuer, 2007; Zhou, 2019), the independent variable
of multinationality (MN) is measured by the number of foreign countries in which a firm has
subsidiaries. Multinationality can be a good proxy for the idea that operating subsidiaries in
foreign countries with heterogeneous environments offer MNCs a series of switching options
to shift business activities to reduce the negative effects of external environmental
uncertainty (Kogut and Kulatilaka, 1994).

Moderators
To test the moderating effects of CEO characteristics on the relationship between MN and
Downside Risk, this study specifies the proxies for CEO characteristics as follows:

» AGE. AGE'is measured as the natural logarithm of CEO age.

e GENDER. Gender is measured using dummy variables in this study. If the CEO is
female, the value of GENDER is one and zero, otherwise.

e OVERSEAS. The existing literature suggests that overseas experience involves
studying or working in foreign countries (Lee and Park, 2008). Therefore, this study
measures CEO overseas experience by using a dummy variable (OVERSEAS). If a
firm’s CEO has overseas study or work experience, OVERSEAS has a value of one
and zero, otherwise.

e FUNCTION. This study measures the broadness of the CEO’s functional
background (FUNCTION) using a numeric variable. The value of FUNCTION is
the number of CEOQO’s functional backgrounds. According to the previous
classification of functional backgrounds, this study classifies functional
backgrounds into the following eight categories: production, R&D, design, human
resources, management, marketing, finance and law.

e EDUCATION. This study measures CEO’s educational level (EDUCATION) by
using an ordinal variable (Wei et al., 2018). EDUCATION takes values from 1 to 5,
where 1 = technical secondary school and below, 2 = junior college, 3 = bachelor’s
degree, 4 = master’s degree and 5 = doctorate. A higher EDUCATION value
indicates a greater educational level of the CEO.

Control variables
This study controls for the following variables related to a firm’s performance risk in the
empirical models:

e State. If a government agency is the ultimate controller of a firm, then the State has
a value of one and zero, otherwise.

e Firm size. This study controls for firm size because larger firms may have more
resources to deploy internationally, and thus, have a greater buffer against
downside risks (Zhou, 2019). Firm size was measured as the natural logarithm of
total assets.
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Slack. Existing research suggests that organizational slack has a significant influence
on a firm’s risk. For example, Miller and Leiblein (1996) found that a firm’s
organizational slack is negatively related to its downside risk, whereas Belderbos ef al.
(2014) found that organizational slack is an indicator of a firm’s low operating
efficiency, resulting in a higher level of downside risk. Therefore, this study controls for
organizational slack (Slack), measured as the sum of the ratios of receivables, inventory,
selling and general and administrative expenses to total sales (Belderbos et al, 2014).

RD. Firms with stronger innovation may have more investment opportunities in the
future and thus have a greater ability to deal with external uncertainty. Therefore,
this study controls for innovation ability (D), measured as the natural logarithm of
the number of a firm’s patents plus one.

Tobin’s Q. Existing research suggests that a firm with a higher level of intangible
assets will have distinct downside risk characteristics (Tong and Reuer, 2007). As a
firm’s general intangible assets are usually proxied by its Tobin’s Q (Morck and
Yeung, 1992), this study controls for Tobin’s Q.

Growth. High growth for a firm usually indicates that it has better future growth
opportunities and enhances its ability to reduce downside risk. This study captures
a firm’s growth by using its sales revenue growth rate.

Firm age. Older firms are likely to possess fewer investment opportunities and thus,
have less ability to reduce their downside risk. We measured Firm age using the
natural logarithm of years since establishment.

Additionally, this study constructs a set of industry and year dummy variables to control
for industry- and period-fixed effects.

Analyses and results
Descriptive analysis results

Table

1 presents the descriptive statistics of the main variables for the entire sample. As

shown in Table 1, on average, a firm establishes subsidiaries in approximately 2.236 foreign

Variable N Mean SD Min Max
1. Downside risk 1875 0.022 0.028 0.000 0.158
2. MN 1875 2.236 1.962 1.000 13.400
3.AGE 1875 3.887 0.118 3.459 4.190
4. GENDER 1875 0.053 0.200 0.000 1.000
5.OVERSEAS 1875 0.083 0.248 0.000 1.000
6. FUNCTION 1875 1.734 0.633 1.000 4.000
7. EDUCATION 1875 3.795 1.281 1.400 5.000
8. State 1875 0.334 0472 0.000 1.000
9. Firm size 1875 22.540 1.239 20.408 26.148

10. Slack 1875 0.503 0.276 0.116 1.570

11.RD 1875 2.886 1.741 0.000 8.443

12. Tobin’s @ 1875 1.504 0911 0.116 6.272

13. Growth 1875 0.127 0.136 —0.246 0.774

14. Firm age 1875 2.602 0.383 1.386 3.526

Notes: To keep in line with the dependent variable, the values of the independent and control variables are

averaged for the same five years as downside risk
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Table 1.
Descriptive statistics
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countries, 5.3% of CEOs in the sample are women, the average age of CEOs is about
49years, 8.3% of CEOs in the sample have overseas backgrounds, the average number of
functional backgrounds for CEOs in the sample is 1.734 and the average degree of education
for CEOs in the sample is higher than that of a bachelors.

Table 2 presents a correlation matrix for the main variables. The correlations between
MN and other explanatory/control variables are all within acceptable ranges, which
suggests that there is no significant multicollinearity problem in the study

Regression analysis results

In this study, we use a panel data set to investigate how CEO characteristics affect the
relationship between multinationality and downside risks. Using a panel data set, fixed-
effect models can be applied to better control for unobserved firm heterogeneity. As the
dependent variable of downside risk is censored at zero and Tobit regressions are commonly
applied to censored/truncated sets of data, this study adopts a Tobit panel estimation model
with fixed effects, which is consistent with previous studies (Belderbos et al., 2014).

Model 1 in Table 3 is a baseline model, which includes MN, AGE, GENDER,
OVERSEAS, FUNCTION, EDUCATION and the main control variables. The regression
results of the main control variables show that the coefficient of Sfafe is significantly
positive (8 = 0.011, p < 0.05), suggesting that state-owned firms have a higher downside
risk. The coefficient of Firm size is significantly negative (8 = —0.016, p < 0.01), indicating
that a firm's downside risk decreases with size. The coefficient of RD is significantly
negative (8 = —0.006, p < 0.01), suggesting that a firm’s downside risk decreases with its
innovation ability. The coefficient of Tobin’s @ is significantly negative (8 = —0.020, p <
0.01), indicating that a firm’s downside risk decreases with its intangible assets. The
coefficient of Growth is significantly negative (8 = —0.050, p < 0.01), suggesting that a
firm’s downside risk decreases with its growth. The coefficient of MN is significantly
negative (8 = —0.001, p < 0.1), suggesting that firms operating in more countries tend to
have a lower downside risk. This result supports the key prediction of the real options
theory on the downside risk reduction effect of multinationality.

The regression results of Model 2 in Table 3 were used to test HI by incorporating the
interaction term between MN and AGE in the baseline model. H1 argues that MNx AGE has
a significantly negative effect on downside risk. The results show that the coefficient of
MNxAGEs significantly negative (8 = —0.031, p < 0.01), which supports H1.

The regression results of Model 3 in Table 3 were used to test H2 by introducing the
interaction term between MN and GENDER in the model. H2 argues that MNx GENDER
has a negative effect on downside risk. The coefficient of MNx GENDER is significantly
negative (8 = —0.020, p < 0.01). These results support H2.

The regression results of Model 4 in Table 3 were used to test A3 by incorporating the
interaction term between MN and OVERSEAS in the model. H3 proposes that
MNxOVERSEAS has a negative effect on downside risk. The coefficient of
MNxOVERSEAS is significantly negative (8 = —0.036, p < 0.05). These results support
HS3.

The regression results of Model 5 in Table 3 were used to test H4 by incorporating the
interaction term between MN and FUNCTION in the model. H4 proposes that
MNxFUNCTION has a negative effect on downside risk. The coefficient of
MNxFUNCTION is significantly negative (8 = —0.002, p < 0.05). These results support
H4.

The regression results of Model 6 in Table 3 were used to test H5 by incorporating the
interaction term between MN and EDUCATION in the model. H5 proposes that
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MNxEDUCATION has a negative effect on downside risk. The coefficient of
MNx EDUCATION is significantly negative (8 = —0.003, p < 0.01). These results support H5.

Finally, this study provides regression results of Model 7 by incorporating all variables
simultaneously in Table 3. The results in this column are consistent with those in previous
columns.

Robustness check

Heckman two-stage method. In this study, we focus only on MNCs. As some unobservable
factors that determine a firm'’s international entry may also affect the relationship between
multinationality and downside risk, a sample selection bias may exist. This study applies
the Heckman two-stage method to correct potential sample selection bias (Heckman, 1979).
In the first stage, this study uses the following selection equations to predict the probability
that a firm would enter the international market and calculate an inverse Mills ratio term:

Pr(D;y = 1) = wo + w1Labor productivity;; + TX” + &y @)

where D;, indicates whether firm: has at least one foreign subsidiary. Labor productivity is a
firm’s labor productivity, measured by the natural logarithm of sales divided by the number
of employees. Labor productivity is included in the selection equation because prior studies
in the field of international business show that productivity plays a critical role in a firms’
international entry (Helpman ef al, 2004). X;, includes a set of control variables, as
mentioned in the previous section.

In the second stage, the inverse Mills ratio (/MR) generated in the first stage is included
in the Tobit regression model as an additional explanatory variable. Table 4 reports the
regression results by incorporating IMR into the Tobit model. The results show that the
estimated coefficients of MR in Table 4 are not statistically significant, suggesting that self-
selection bias is not a serious concern in this study. Additionally, the results in Table 4
support the conclusions in Table 3, suggesting that the results of this study are robust.

Two-stage least squares regression. Firms with lower downside risks may expand to
more countries than their counterparts will. In other words, non-sample-induced
endogeneity may exist in this study. Two-stage least squares (2SLS) regression is an
appropriate approach for addressing non-sample-induced endogeneity. In the first stage,
this study regresses MN on a set of lagged instrumental variables (including domestic
regional economic openness and labor productivity) and lagged covariates (including MN,
firm size and firm growth). Industry-year effects are also included to reduce identification
concerns. We then replace the actual value of the endogenous variable (MN) with its
predicted scores (MN_IV) from the first stage. The F statistic in the first stage is 1316.52,
which is higher than 10, and the Sargan statistic is 7.582 (p > 0.1), which suggests the
validity of our instruments.

Table 5 presents the empirical results obtained by replacing MN with MN_IV. The
results support the conclusions in Table 3, which suggest that the results of this study are
robust when non-sample-induced endogeneity is controlled.

Alternative dependent variable

In the existing literature, in addition to using ROA as a performance indicator to calculate
downside risk, some studies also use return on equity (ROE) as a performance indicator to
calculate the downside risk (Tong and Reuer, 2007). To verify whether the above research
conclusions hold when different indicators are used, this study calculates the downside risk
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of ROE performance and uses the new downside risk indicator as an alternative dependent
variable.

Table 6 provides the regression results using the alternative dependent variable. The
results support the conclusions in Table 3, which suggest that the research conclusions of
this study can still hold when different indicators are used.

Further analysis: the effects of chief executive officer across top management
team size

Previous studies suggest that we should consider not only the CEO alone but also the CEO-
TMT interface when investigating the effects of the CEO on firm performance (Georgakakis
et al, 2019, 2017). This study further investigates how the impact of CEO attributes is
influenced by TMT characteristics. Specifically, this study empirically examines the
different effects of CEO attributes across TMT sizes.

Prior studies suggest that firms with large TMT sizes will have complex formal systems
and are likely to have difficulty communicating among TMT members (Shaw and Harkey,
1976; Wiersema and Bantel, 1992). In this regard, CEOs in firms with smaller TMT sizes will
have more effective communication with other TMT members, and thus, these CEOs could
exert greater influence on other TMT members. Therefore, the moderating effects of CEO
characteristics on the relationship between multinationality and downside risk are expected
to be more pronounced in firms with smaller TMT size.

Following Wiersema and Bantel (1992), this study defines TMT size as the total number of
TMT members. To test the different effects of CEO characteristics on the relationship between
multinationality and downside risk across TMT sizes, this study constructs two subsamples
based on the median TMT size in the full sample and performs a subsample analysis. The two
subsamples are Panel A, in which the firms’ TMT size is smaller than or equal to the median
TMT size of the full sample, and Panel B, in which the firms’ TMT size is larger than the median
TMT size of the full sample. Table 7 reports the empirical results of the subsample analysis.

The results in Models 1 and 2 show that the negative moderating effect of CEO age can
be observed only in Panel A (p < 0.01) and not in Panel B. We further test whether the
coefficients of MINx AGE in the two panels are different and find that the difference between
the two coefficients is significant (F = 5.16, p < 0.05). The results indicate that the negative
moderating effect of CEO age is more pronounced in firms with a smaller TMT size.

The results in Models 3 and 4 show that the negative moderating effect of CEO gender can be
observed in both Panel A (p < 0.01) and Panel B (p < 0.05). We further test whether the
coefficients of MIN x GENDER in the two panels are different and find that the difference between
the two coefficients is significant (' = 948, p < 0.01). The results indicate that the negative
moderating effect of CEO gender is more pronounced in firms with a smaller TMT size.

The results in Models 5 and 6 show that the negative moderating effect of CEO overseas
experience can be observed only in Panel A (p < 0.01) and not in Panel B. We further test
whether the coefficients of MN x OVERSEAS in the two panels are different and find that
the difference between the two coefficients is significant (%' = 7.11, p < 0.01). The results
indicate that the negative moderating effect of CEO overseas experience is more pronounced
in firms with smaller TMT sizes.

The results in Models 7 and 8 show that the negative moderating effect of CEO
functional background diversity can be observed only in Panel A (p < 0.01) and not in Panel
B. We further test whether the coefficients of MN x FUNCTION in the two panels are
different and find that the difference between the two coefficients is significant (7" = 8.13,
p < 0.01). The results indicate that the negative moderating effect of CEO functional
background diversity is more pronounced in firms with a smaller TMT size.
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The results in Models 9 and 10 show that the negative moderating effect of CEO education
level can be observed only in Panel A (p < 0.01) and not in Panel B. We further test whether
the coefficients of MN x EDUCATION in the two panels are different and find that the
difference between the two coefficients is significant (F' = 45.37, p < 0.01). The results
indicate that the negative moderating effect of CEO education level is more pronounced in
firms with smaller TMT sizes.

Finally, Models 11 and 12 provide regression results by incorporating all variables
simultaneously. The results in these columns are consistent with those reported in previous
columns. These results support the argument that CEOs in firms with smaller TMT sizes
exert greater influence on other TMT members.

Conclusion

According to real options theory, multinationality offers MNCs a set of switching options to
adjust operating activities among their international networks in response to changing
macroeconomic conditions and enhance MNCs’ ability to select favorable outcomes in a
dynamic environment (Kogut and Kulatilaka, 1994; McGrath, 1997). In other words,
operating in multiple countries allows MNCs to maintain the flexibility to avoid downside
risks arising from unexpected changes in macroeconomic conditions (Belderbos et al., 2014;
Toulianou et al., 2021). However, previous studies provide mixed evidence on the relationship
between multinationality and downside risk (Allen and Pantzalis, 1996; Rangan, 1998; Reeb
et al., 1998; Reuer and Leiblein, 2000; Tang and Tikoo, 1999; Zhou, 2019). Studies on the
microfoundation of MNCs suggest that the understanding of decision-makers’ heterogeneity
is the key to deeper understanding of MNCs" performance heterogeneity (Maitland and
Sammartino, 2015; Kano and Verbeke, 2015; Kano and Verbeke, 2019). Hence, this study
aims to analyze the relationship between multinationality and downside risk by
investigating the effects of CEO characteristics in emerging markets. More specifically, this
study examines the impact of multinationality on downside risk in Chinese firms and the
moderating effect of CEO characteristics, such as age, gender, overseas experience,
functional background and educational level, on the relationship between multinationality
and downside risk.

Based on a sample of Chinese manufacturing MNCs from 2009 to 2020, the analyses
found that multinationality exerts a strong negative effect on the downside risk of Chinese
firms. This result is in line with the core theoretical prediction of real options theory and
suggests that there exists a valuable switching opportunity in the multinational network
constructed by Chinese firms. The analysis of the moderating effect of CEO characteristics
on the relationship between multinationality and downside risk shows that older CEOs,
women CEOs, CEOs with overseas experience or broader functional backgrounds or those
with higher educational levels strengthen the negative effect of multinationality on
downside risk. The findings suggest that CEOs’ age, gender, overseas experience, functional
background and educational level could affect their attitude and ability to take advantage of
the global network in dealing with changes in the external environment and significantly
influence the relationship between multinationality and downside risk.

Further analysis shows that the moderating effect of CEO characteristics on the
relationship between multinationality and downside risk is more pronounced in firms with a
smaller TMT size. The findings suggest that a small TMT size could facilitate
communication between CEO and other TMT members, and CEOs in firms with smaller
TMT sizes could exert greater influence on other TMT members. The results further
indicate that we should consider not only the CEO alone but also the CEO-TMT interface
when investigating the effect of CEO on firm performance.
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The findings of this study have valuable implications for future researchers. First,
although scholars have emphasized that the external environment and decision-makers’
capabilities can be important factors in determining real options performance in MNCs, they
usually pay attention to how macroeconomic conditions (e.g. exchange rate, market demand,
labor cost) affect the real options performance of multinationality, whereas the effects of
decision-makers remain poorly investigated. Our study suggests that researchers working
in this area should consider the effects of decision makers in future research. Second, our
findings also indicate that TMT could affect CEOs’ influence on firm performance.
Therefore, this study suggests that researchers should consider not only the CEO alone but
also the CEO-TMT interface when investigating the effects of CEO attributes on firm
performance. Third, the findings of this study emphasize the importance of micro
foundations in international management and suggest that the understanding of decision-
makers is important for understanding MNCs™ performance heterogeneity (Maitland and
Sammartino, 2015; Kano and Verbeke, 2015; Kano and Verbeke, 2019). Finally, our findings
may have important implications for MNCs in emerging countries. For these MNCs, formal
and informal institutional support in the external environment is generally lacking or
ineffective (Agnihotri and Bhattacharya, 2021; Estrin and Prevezer, 2010; Peng et al., 2004),
and decision makers, such as CEOs, generally have a great influence on firms’ strategic
choices (Gao, 2011; Ting ef al., 2017). Thus, it may be particularly important to understand
the role of decision-makers in MNCs’ performance heterogeneity.

This study has several important practical implications. First, the findings suggest that
multinationality offers valuable switching opportunities for firms in emerging countries to
deal with external uncertainty and reduces their downside risk. This finding implies that
multinationality could be an effective way for emerging market firms to reduce business
risk. Second, the findings show that CEO characteristics and the CEO-TMT interface within
a firm can affect a firm’s attitudes and ability to obtain real options flexibility from a
multinational network. Thus, a firm’s top executive choices are highly important for
effectively taking advantage of multinational switching options. Without a solid internal
organizational base, real options flexibility does not necessarily benefit MNCs.

This study has several limitations that may offer some directions for future research.
First, the empirical analysis in this study only considers MNCs in China. These findings
may be subject to China’s unique context. Future research based on firms in other countries
with vastly varying economic environments may provide new evidence and further
generalize the findings. Second, real options research suggests that there may exist
subadditivity in an MNC’s switching options portfolio, and subadditivity can potentially
nullify the contribution of multinationality to downside risk mitigation (Belderbos et al.,
2014; McGrath, 1997). Due to data constraints, this study does not accurately assess the
subadditivity associated with input markets or demand conditions across multinational
investment portfolios. Future research can test our findings by considering accurate
subadditivity in an MNC’s switching options portfolio. Third, due to data constraints, this
study captures CEO overseas experience using a dummy variable, which is widely used in
the existing literature. However, a dummy variable cannot capture the exact magnitude of
experience and the nuanced differences between study and work experience. Future
research could extend this line of research by constructing more fine-grained variables.
Fourth, in addition to the moderating effects of CEO characteristics on the relationship
between multinationality and downside risk, there may be direct effects on an MNCs’
foreign expansion and multinationality, thus affecting downside risk. Future research can
extend the existing literature in this direction. Fifth, based on real options theory, this study
suggests that multinationality grants MNCs switching options. However, this study cannot
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directly identify whether MNCs actually use switching options provided by
multinationality. Future research could examine the actual use of switching options for a
particular MNC by using a case study.
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this paper examines the impact of capital intensity on the casual
relationship between OFDI and productivity. Results show that,
first, the pre-entry productivity of OFDI firms is higher than that
of non-OFDI firms only for labor-intensive firms but not for JEL CLASSIFICATION
capital-intensive firms, which suggests the self-selection effect D2; F2; L6

only holds for labor-intensive firms. Second, the post-entry

productivity improvement of OFDI firms only gained by capital-

intensive firms but not by labor-intensive OFDI firms, which

suggests the learning-by-doing effect only holds for capital-

intensive firms. One possible explanation for these results is

that the OFDI purpose of capital-intensive firms is to achieve

technical progress while the OFDI purpose of labor-intensive

firms is to gain profits.

Since China’s entry into WTO, the Chinese government proposed a series of
policies (e.g. “Go Out” policy and “One Belt One Road” policy) to strongly
encourage domestic firms to invest in overseas to enhance their international
competitiveness. The data from the Chinese National Bureau of Statistics show
that China’s outward FDI (OFDI) is growing fast after entering into WTO. In
2018, China’s domestic investors have made investments in 188 countries/
regions. The OFDI flow has achieved a total of 143 billion dollars, which
accounts for 14.1% of the global OFDI flow and ranks second in the world. At
the same time, China’s OFDI stock has achieved a total of 1980 billion dollars,
which accounts for 6.4% of the global OFDI stock and ranks third in the world.
As OFDI from China plays an increasingly important role in global invest-
ment, the issues about what determines the OFDI decision of Chinese firms
and what the benefits Chinese firms can get from OFDI become common
concerns of academia and business community. Although a sizable literature
has gone to the issues of Chinese OFDI (Buckley et al. 2007; Li et al. 2017;
Ramasamy, Yeung, and Laforet 2012; Yang, Chen, and Huang 2013), there are
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relatively few studies focusing on the relationship between OFDI and produc-
tivity with Chinese firm-level data (Chen, Lin, and Yabe 2019; Huang and
Yang 2020; Li et al. 2017). As the relationship between OFDI and firm
productivity is one of the important themes in the field of international
trade, this paper seeks to address issues of Chinese OFDI by studying the
casual relationship between OFDI and firm productivity.

Prior studies in international trade propose two hypotheses to address the
relationship between OFDI and firm productivity. One is the self-selection
hypothesis. This hypothesis has both theoretical basis and empirical support.
Melitz (2003) and Helpman, Melitz, and Yeaple (2004) have done pioneering
works for the theoretical basis of self-selection hypothesis. Melitz (2003)
theoretically clarifies the relationship between exports and firm heterogeneity,
represented as productivity, in a general equilibrium framework. Melitz (2003)
concludes that the higher productivity of the firm, the more it is likely to be an
exporter. Extending the model of Melitz (2003), Helpman, Melitz, and Yeaple
(2004) further clarify the relationship among export, outward FDI, and firm
heterogeneity, represented as productivity. In Helpman, Melitz, and Yeaple
(2004), firms choosing to serve a foreign market via OFDI face the highest
fixed costs, and they need to be more productive to make up for these costs and
get monopolistic profits. Therefore, the implication of Helpman, Melitz, and
Yeaple (2004) suggests that there is self-selection for firms entering into
international markets via OFDI and OFDI firms are generally more productive
than non-OFDI ones. The self-selection hypothesis has been confirmed in
many empirical studies utilizing firm plant-level data from many countries
(e.g. Kimura and Kiyota (2006) in Japan; Damijan, Polanec, and Prasnikar
(2007) in Slovenia and Engel, Procher, and Schmidt (2013) in France).

Learning-by-doing hypothesis is another one to address the relationship
between OFDI and firm productivity. This hypothesis suggests that the opera-
tion in foreign markets allows OFDI firms to gain potential productivity
growth through additional ways, such as profit from economies of scale,
increased competition in international markets that forces firms to behave
more productive, knowledge flows from international market (that provides
information about process and product innovations, reducing costs and
improving quality), and staft with different culture and knowledge back-
grounds from different countries may also contribute to the innovation and
technological progress in OFDI firms. There are several studies providing
evidences for this hypothesis. For example, Branstetter (2006) provides evi-
dences with Japanese firms. Yang, Chen, and Huang (2013) provide evidence
with firms in Chinese Taiwan.

In this paper, we argue that the capital intensity is important for the
relationship between OFDI and productivity in firms from emerging markets
because firms with different level of capital intensity may have different OFDI
purposes, which will result in different relationship between OFDI and
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productivity. In particular, capital-intensive firms are often highly technology
intensive and they rely heavily on technology to compete. However, the
technological level of firms in developing countries is relatively lower than
that of firms in developed countries. In order to enhance their competitive-
ness, the OFDI purposes of capital-intensive firms from developing countries
are mainly to access advanced foreign technology and enhance their efficiency
rather than to gain profit in international market (Makino, Lau, and Yeh
2002). Therefore, we expect that, for capital-intensive firms, the self-
selection hypothesis may not be supported while the learning-by-doing
hypothesis may be supported.

Compared with capital-intensive firms, labor-intensive firms rely more
heavily on low-cost labor rather than technology, and one important competi-
tiveness for firms from developing countries is the low-cost labor. In order to
expand their competitive advantage and achieve more profits in international
market, OFDI is an important option for labor-intensive firms from develop-
ing countries. According to the theory of Helpman, Melitz, and Yeaple (2004),
one condition for firms who want to gain profits in the international market is
to be more productive before entering international market. Thus, we expect
that, for labor-intensive firms, the self-selection hypothesis may be supported
while the learning-by-doing hypothesis may not be supported.

In spite of a large number of empirical studies have studied the relationship
between OFDI and firm productivity, there are few papers explicitly and
thoroughly analyzing how capital intensity may have influence on the causal
relationship between OFDI and productivity. To fill this gap, we aim to
investigate two predictions of the relationship between OFDI and firm pro-
ductivity across firms with different capital intensities in this paper. First, we
test the self-selection prediction that productivity promotes firms into OFDI
by using propensity score matching (PSM). Second, we test the learning-by-
doing prediction that OFDI boosts a firm’s productivity growth by using PSM
and difference-in-differences (DID) analysis.

In order to test these predictions, we use a unique hand-collected data set
comprising Chinese publicly traded manufacturing firms and their interna-
tional operation activities in the period of 2001-2016. Our results provide
several important insights. First, we find the productivity distribution for
OFDI firms stochastically dominates that of non-OFDI firms, which holds
for both capital-intensive firms and labor-intensive firms. Second, the pre-
entry productivity of OFDI starters is higher than that of the matched non-
OFDI firms in labor-intensive firms while the pre-entry productivity differ-
ence between OFDI starters and the matched non-OFDI firms is not statisti-
cally significant in capital-intensive firms. This result indicates the self-
selection prediction only holds for labor-intensive firms. Third, we find capi-
tal-intensive firms can gain post-entry extra productivity growth but labor-
intensive firms cannot, which suggests that learning-by-doing effects of OFDI
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only happen for capital-intensive firms. The results above suggest that higher
productivity of capital-intensive OFDI firms originates from learning-by-
doing effects of OFDI while higher productivity of labor-intensive OFDI
firms originates from self-selection of OFDI.

The rest of this paper is organized as follows: Section 2 presents the data
source and descriptive statistics. Section 3 is devoted to the analysis of whether
productivity promotes firms into OFDI and the influence of capital intensity.
Section 4 analyzes whether OFDI contributes to productivity growth of OFDI
firms and the difference between capital-intensive firms and labor-intensive
firms. Section 5 concludes.

1. Data and Overview

The OFDI data set used in this paper is unique because the detail OFDI data of
Chinese listed firms is not available from any open database. We hand-collect
OFDI information for all Chinese manufacturing firms publicly traded on the
A-share market during 2001-2016 from their annual financial reports. The annual
financial reports are gotten from http://www.cninfo.com.cn/cninfo-new/index,
which is an official designated website for Chinese listed firms to disclose infor-
mation. In our sample, we exclude the following types of OFDI: (i) OFDI in tax
havens (e.g. Cayman Islands, Virgin Islands, and Bermuda), (ii) OFDI for invest-
ment management, (iii) OFDI for natural resources. Since we need financial data
to support our research (e.g. the calculation of productivity and the matching
progress), we only consider firms for which we can access basic accounting and
market information from the China Stock Market & Accounting Research
Database (CSMAR), developed by GTA Information Technology, one of the
major providers of Chinese data. As the analysis of learning-by-doing effect
requires financial data of 3 years before and after the year of a firm’s OFDI
occurrence, our financial data covers the period of 1998-2019.

Given our interest in studying the capital intensity on the casual relationship
between OFDI and productivity, we divide the sample into two categories, one is
capital-intensive firms, and the other is labor-intensive firms. In line with prior
studies (Kucera and Sarna 2006), we define labor-intensive and capital-intensive
firms according to their industry characteristics. In this paper, we follow the
definition of labor-intensive and capital-intensive industries provided by Kucera
and Sarna (2006). Table 1 shows the detailed categorization of labor-intensive
and capital-intensive industries. The industries categorized as labor-intensive in
this paper are similar to those characterized as such by other studies (Kucera and
Sarna 2006) which include the light manufacturing industries for which their
product can be readily conveyed by hand and for which there do not appear to
be large technological barriers preventing firms in these industries to compete in
international markets. The capital-intensive industries are those whose products
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Table 1. The categorization of labor-intensive and capital-intensive industries.

Industry code Labor-intensive industries

17 Manufacture of textiles

18 Textile clothing and apparel industry

c19 Leather, fur, feather and related products, and footwear Industry

c20 Wood processing and wood, bamboo, rattan, brown and grass products industry
21 Furniture manufacturing industry

€22 Paper and paper products industry

23 Printing, publishing, and allied industries

C24 Manufacturing of cultural, educational, art and craft, sports and entertainment goods
c29 Rubber and plastic products industry

30 Nonmetallic mineral products industry

33 Manufacture of fabricated metal products

34 General equipment manufacturing industry

a5 Manufacturing of special equipment

Industry code Capital-intensive industries

C14 Food manufacturing industry

Cc15 Wine, beverage, and refined tea manufacturing industry

25 Petroleum processing, coking, and nuclear fuel processing industry

26 Manufacturing of chemical materials and chemicals

27 Pharmaceutical manufacturing industry

28 Chemical fiber manufacturing industry

a1 Ferrous metal smelting and calendering industry

32 Nonferrous metal smelting and calendering industry

36 Automobile manufacturing industry

37 Manufacturing of railway, ship, aerospace, and other transportation equipment
38 Electrical machinery and equipment manufacturing industry

39 Manufacturing of computers, communications, and other electronic equipment

Industry code and name are from China Securities Regulatory Commission Industry Classification of Listed
Companies (2012 version).

are produced by highly automated “continuous-process” technologies (Kucera
and Sarna 2006).

Figure 1 demonstrates the number of new OFDI firms in our samples for the
period of 2001 to 2016. As a firm’s information before its initial public offerings
(IPO) is not available, the new OFDI firms above are those having made OFDI in
the sample period. In the “capital intensity and self-selection effect” part and
“capital intensity and learning-by-doing effect” part, only 391 new OFDI firms
are kept due to the missing value of other financial variables used in this paper.
Figure 1 shows that the number of new OFDI firms shows a boost after the crisis of
2008, and the new OFDI firms in capital-intensive firms increase more quickly
than that in labor-intensive firms after the crisis of 2008.
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Figure 1. The distribution of new OFDI firms during 2001-2016.
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Productivity is a central variable in this paper. We measure the productivity
by using a firm’s total factor productivity (TFP), which is widely used in the
study of productivity. Since traditional ordinary least squares estimation of the
production function given may lead to simultaneity bias and selection bias, we
use a semi-parametric estimation procedure proposed by Levinsohn and
Petrin (2003) to deal with the endogeneity problem.

Before testing for self-selection and learning, we present some analysis of the
relationship between OFDI status and productivity in this part, which will get
a first picture of the productivity difference between OFDI firms and non-OFDI
firms. As both the self-selection hypothesis and the learning-by-OFDI hypoth-
esis suggest that OFDI firms have higher TFP levels, we expect the productivity
of OFDI firms will dominate non-OFDI firms. We follow Delgado, Farinas, and
Ruano (2002) to test the rank ordering of the productivity distribution of firms
that differ in their involvement in the international markets. In Table 2, we
report the results using KS test on the cumulative productivity distributions of
TEP levels for various types of firms (i.e. All firms, capital-intensive firms, and
labor-intensive firms). The two-sided KS test suggests the cumulative produc-
tivity distribution of OFDI firms is not equal to that of non-OFDI firms in all
types of firms. Further, the one-sided KS test suggests the cumulative produc-
tivity distribution of OFDI firms dominates that of non-OFDI firms. From the
evidences above we can conclude that the productivity distribution of OFDI
firms stochastically dominates non-OFDI firms.

2. Capital Intensity and Self-selection Effect

Self-selection hypotheses supposes that productivity promotes firms into
OFDI. Past studies testing the hypotheses often simply compare the TFP
between OFDI firms and non-OFDI firms. However, a firm’s specific char-
acteristics may also have influence on its OFDI decision. Thus, if we want to
understand the influence of productivity on firms” OFDI decisions, to properly
control for firms’ specific characteristics is needed. Matching technique is
widely used by a large number of studies to select a control group whose
distribution of observed characteristics in the pre-entry period is as similar as
possible to the distribution in the OFDI starters group.

Table 2. TFP differences between OFDI firms and non-OFDI firms.

Number of observ2ations Favorable difference to
Group OFDI firms  Non-OFDI firms  Equality of distributions  OFDI firms  Non-OFDI firms
All firms 3276 10373 0.35%** —-0.00 0.35%**
(0.00) (1.00) (0.00)
Capital-intensive firms 2188 6714 0.35%** —-0.00 0.35%**
(0.00) (1.00) (0.000)
Labor-intensive firms 1088 3659 0.38*** —0.00 0.38***
(0.00) (1.00) (0.00)

P-value in parentheses. *** indicate significance at 1% level.
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More specifically in this paper, let Y denote TFP and D;; € {0,1} be an
indicator of whether firm i is an OFDI starter in period t (as opposed to a non-
OFDI firms). Thus, we can use Y;;_1(1) define the TFP of an OFDI firm in t-1,
for firm i classified as OFDI starter in t, and Yj;_;(0) as the TFP for a non-
OFDI firm j if it has the same characteristics (expect TFP) with OFDI firm
i. The self-selection effect of OFDI for firm i at time t-1 can be defined as:

Yii—1(1) = Yj,-1(0) (1)

The main problem is how to find the non-OFDI firm j which has the same
characteristics (expect TFP) with OFDI firm i. We overcome this problem by
employing the PSM technique, which is proposed by Rosenbaum and Rubin
(1983). The PSM technique allows us to select, from a pool of non-OFDI firms
in t, a control group with a set of observable variables (X in t - 1) affecting the
probability of OFDI, as similar as possible to that of OFDI starters. It is then
assumed that conditional on X (expect TFP), firms with the same character-
istics will make decision to involve in international investment only based on
TFP. Thus, expression (1) can be rewritten as:

E{Y;;-1(1)|Xis—1} — E{Y}1—1(0)[ X1 } 2)

As the matching technique relies on the probability of OFDI, we obtain the
probability of a firm to start its first OFDI (propensity score) before perform-
ing the matching by using the following Probit model:

P(Djy =1) = F(Xjs1) (3)

In particular, X;;; includes the following factors: State ownership, firm size,
capital intensity, firm growth, innovation ability, firm age, the exporting
intensity, debt level, a vector of time, and industry dummy variables.

In the matching analysis, we compare the productivity of OFDI starters and
matched non-OFDI firms for the times t-1. Figure 2 maps the kernel density
functions of propensity score for OFDI starters and non-OFDI firms in all
firms, capital-intensive firms, and labor-intensive firms, respectively. From
this figure, we can derive the following evidences: (i) Before matching, the
kernel density functions of propensity score for OFDI firms and non-OFDI
firms are significantly different from each other. (ii) After matching, the kernel
density functions of propensity score for the two groups almost overlap,
suggesting that the two groups have almost similar characteristics. The results
suggest that our matching process is able to find appropriate matches for
OFDI firms in all firm group, capital-intensive firm group, and labor-intensive
firm group.

Table 3 shows TFP of OFDI firms is not significantly higher than that of the
matched non-OFDI firms in all firms as well as capital-intensive firms, but TFP
of OFDI firms is significantly different from that of the matched non-OFDI
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(1) Pre-matching

o8 o 02 04 06 o 02 04
Propensity score Propensily score

e —

(a) All firms (b) Capital-intensive firms (c) Labor-intensive firms
(2) After matching

02 03 04 s
Propensity score

OFDIfirms_~~~~~~~_Non-OFDI firms OFDIfirms_ -~~~ Non-OFDI firms OFDI firms_~~~~~_Non-OFDI fims

(d) All firms (e) Capital-intensive firms (f) Labor-intensive firms

Figure 2. Propensity score of pre-matching and after-matching for self-selection effects. Only firms
have made OFDI decision during the sample period are kept in the treated group (OFDI firms).

Table 3. TFP difference in t-1.

TFP
Group Time OFDI firms Non-OFDI firms TFP difference N
All firms t-1 12.45 12.22 0.23%** 391 (391)
Capital-intensive firms t-1 12.51 12.43 0.08 260 (260)
Labor-intensive firms t-1 12.34 12.06 0.28%** 131 (131)

Only firms have made OFDI decision during the sample period are kept in the treated group (OFDI firms). N stands for
observations: number of OFDI firms and number of control observations in parentheses. *** indicate significance at
1% level.

firms in labor-intensive firms. The results imply that the self-selection effect is
great for labor-intensive firms involving in international operation via OFDI,
but the self-selection effect is not bound for capital-intensive firms. This may due
to the high extra cost of international involvement for labor-intensive firms and
thus productivity is more critical for labor-intensive firms to survive in interna-
tional operation. Existing studies have provided some evidences. For example,
Bernard, Jensen, and Schott (2006) reveal that the extra cost (e.g. tax) of
involving in international business is the highest in labor-intensive firms and
lowest in capital-intensive firms.

3. Capital Intensity and Learning-by-doing Effect

In this section, we examine whether or not OFDI contributes to productivity
growth of OFDI firms and the difference between capital-intensive firms and
labor-intensive firms. To test the effects of OFDI on productivity growth, we
should construct an appropriate comparison group of firms without OFDI,
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which is called control group hereafter. Since OFDI and non-OFDI firms
usually differ considerably in many characteristics, such as size, technology,
and productivity. These factors have been found to influence a firm’s compe-
titive advantages, with considerable bearing on the decision of the firm to
undertake OFDI. At the same time, these factors are also important in
determining the firms’ productivity. If all non-OFDI firms are used as
a control group, this might lead to self-selection bias when evaluating the
impact of OFDI activity. The method of propensity score matching is used in
this section to deal with the selection problem by constructing a comparison
group of firms from non-OFDI firms with observable characteristics similar to
those of OFDI firms. The method of propensity score matching is proposed by
Rosenbaum and Rubin (1983), which is widely used to deal with the selection
problem (Heckman, Ichimura, and Todd 1997; Yang, Chen, and Huang 2013).
In this section, we first construct comparison group of firms by using pro-
pensity score matching and then we employ DID analysis to compare the
productivity growth between OFDI firms and the matched control group to
test whether OFDI firms benefit from OFDI.

More specifically in this paper, let AY denote the TFP difference and D;; €
{0,1} be an indicator of whether firm i is an OFDI starter in period t (as
opposed to a non-OFDI firms). Thus, we can use AY; ;_);(1) define the TFP
difference of an OFDI firm between t-1 and (t-1)+s, s > 0, for firm i classified as
OFDI starter in t, and AY; (;_1)5(0) as the TFP difference for firm i if it did not
become an OFDI firm. The learning effect of OFDI for firm i at time (t-1)+s
can be defined as:

AYi,(t—1)+s(1) - AYi,(t—1)+s(0) (4)

Following the policy/treatment evaluation literature (e.g. Heckman, Ichimura,
and Todd 1997), we define the average effect of OFDI on firms who start to
OFDI as:

ATT = E[AY; (-1)+5(1) — AY; (4-1)+5(0)| Dy = 1]

(5)
= E[AY; (1-1)+5(1)|Diy = 1] — E[AY; ;_1)45(0)|D;s = 1]

The ideal context is that we can get both AY; (1) and AY;;(0) at the same time,
but in reality, the counterfactual AY;(0) is not observed. Therefore, we have to
construct a group of non-OFDI firms that have the same characteristics with
OFDI firms, generating AY;,(0).

By using matching techniques, we select the matched non-OFDI firms for
OFDI firms from a pool of non-OFDI firms based on a set of observable
variables (X) affecting productivity growth. Those matched non-OFDI firms
have similar probability to start OFDI with OFDI starters in t-1. It is then
assumed that, conditional on X, firms with the same characteristics randomly
involve in international investment. Thus, expression (5) can be rewritten as:
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ATT = E[AYiv(t_l)_Fs(l)’Xi,tfl;Di,t = 1} - E[AYi,(t—l)—Q—s(O)‘Xi,t*l?Divt = 0]
(6)

Since the probability of becoming an OFDI starter (propensity score) is the
basis to perform the matching, we employ the following Probit model to
obtain the predicted probability.

P(Dj; = 1) = F(Xj-1) (7)

As TFP is an important factor affecting firms’ probability of OFDI and their
productivity growth, we also include firms’ TFP into X in addition to variables
in Model (3).

Figure 3 shows the kernel density functions of propensity score, based on the
OFDI firms and the non-OFDI firms in the pre- and post-matching. Figure 3
clearly shows that, before matching, the kernel density functions of propensity
score for OFDI firms and that for non-OFDI firms are significantly different
from each other, but after matching, the kernel density functions of propensity
score for the two groups almost overlap, suggesting that the two groups have
almost similar characteristics after matching. The results suggest that our
matching process is able to find appropriate matches for OFDI firms in all
firm group, capital-intensive firm group, and labor-intensive firm group.

In addition, the using of DID method should satisfy the parallel trend
hypothesis, that is, TFP of the treatment group and control group should

(1) Pre-matching

(a) All firms (b) Capital-intensive firms (c) Labor-intensive firms
(2) After matching

OFDIfirms - Non-OFDI firms

(d) All firms (e) Capital-intensive firms (f) Labor-intensive firms

Figure 3. Propensity score of pre-matching and after-matching for learning-by-doing effects. Only
firms have made OFDI decision during the sample period are kept in the treated group (OFDI
firms).
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have the same change trend before the OFDI occurs. Thus, we further test
parallel trend hypothesis by using the following model.

TFP;; = B, + B,Prelyear;; x FDI; + 3,Pre2year;; x FDI;

. . (8)
+ ByPre3year;; X FDI; + TZ;; + +yWi; + &y

Where Prelyear, Pre2year, Pre3year;; and FDI are dummy variables, Prelyear
takes the value 1 if the year is the first year before OFDI year and 0 otherwise.
Pre2year takes the value 1 if the year is the second year before OFDI year and 0
otherwise. Pre3year takes the value 1 if the year is the third year before OFDI year
and 0 otherwise. FDI takes the value 1 if the firm is OFDI firms and 0 otherwise. Z
represents a vector of control variables including state ownership, firm size, capital
intensity, growth, innovation ability, firm age, exporting intensity, debt level.
These control variables are measured as previous section.

Table 4 shows the coefficients of Prel yearxFDI, Pre2 yearxFDI, and
Pre3 yearxFDI are all not statistically significant, suggesting the TFP change
trends of the treatment group and control group are almost the same in the 3
years before OFDI decision. Therefore, the results support the parallel trend
hypothesis.

In this part, we start to analyze whether firms’ OFDI contributes their TFP
growth and the difference between capital-intensive firms and labor-intensive
firms by using the DID analysis based on the sample constructed by PSM
technique. We set the following model to achieve our goal.

ATFP; 4,145 = TFP;4 145 — TFP; 4 = 6y + 0,FDI +TZ;; + YW, + &i;
)
where t, is the year of the firm starts to initiate an OFDI, s = 1, 2, 3,4. Since the
TFP is a natural logarithmic form, ATFP; ;. is a firm’s TFP growth after s

years of OFDI. FDI is a dummy variable. If a firm is an OFDI firm, FDI takes
value 1, and 0 otherwise.Z and W represent vectors of control variables as

Table 4. Testing the parallel trend hypothesis.

Variables All firms Capital-intensive firms Labor-intensive firms
Prel yearxFDI 0.05 0.06 -0.01
(0.03) (0.04) (0.05)
Pre2 yearxFDI 0.04 0.06 -0.01
(0.03) (0.04) (0.05)
Pre3 yearxFDI 0.03 0.05 -0.03
(0.04) (0.05) (0.05)
Controls YES YES YES
Intercept 0.77* 1.18%* 0.95
(0.43) (0.51) (0.63)
N 2346 1560 786
R’ 0.58 057 0.63

The sample includes firms have made OFDI decision during the sample period and the matched control
group. Values in the parentheses are standard errors. N stands for observations. * and ** indicate
significance at 10% and 5% level, respectively.
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mentioned in previous section, which aims to control a firm’s other character-
istics, time trend, and industry effects in TFP growth. In Model (9), we use the
TFP difference as dependent variable directly, so the coefficient of FDI capture
the DID effects. More specifically, 0, is the extra productivity growth differ-
ence between OFDI firms and the control groups.

In the analysis, we compare the productivity growth difference of OFDI
starters and the matched non-OFDI firms for four periods after OFDI. Table 5
reports the results of these comparisons. Table 5 clearly shows that, for all
firms, the coefficients of FDI are positive and statistically significant (i.e.
p < .05) for the three periods, suggesting that the productivity growth of
OFDI starters is significantly higher than that of matched non-OFDI firms
and this productivity growth difference increasingly larger after the year of
OFDIL. Specifically, on average, the productivity growth for OFDI starters is 9%
higher than that of non-OFDI firms in the second year of OFDI, and this
differential growth quickly increases to 16% for firms with 4 years of OFDI
experience. Therefore, on average, learning-by-doing effects do exist for the
OFDI firms in all firm group.

For capital-intensive firms, we find the coefficients of FDI are positive
and statistically significant (i.e. p < .05) for the three periods, suggesting
that OFDI starters gain significantly higher productivity growth than the
matched non-OFDI firms, and the extra productivity growth increasingly
larger after the year of OFDI. More specifically, compared with the
matched capital-intensive non-OFDI firms, the capital-intensive OFDI
starters gain 9% extra productivity growth in the second year of OFDI,
and the extra productivity growth gains increase to 20% for firms with 4
years of OFDI experience. In other words, learning-by-doing effects do
exist for the capital-intensive OFDI firms.

For labor-intensive firms, we find the coefficients of FDI are positive
but not statistically significant for the four periods, suggesting that the
productivity growth of labor-intensive OFDI firms is not statistically
significant different from that of non-OFDI firms, which suggests that
labor-intensive OFDI firms cannot gain extra productivity growth over
non-OFDI firms. Therefore, learning-by-doing effects do not exist for the
labor-intensive OFDI firms.

The results above reveal different post-entry productivity performance
for capital-intensive starters and labor-intensive starters, which can be
summarized as follows: (i) capital-intensive firms can gain extra produc-
tivity growth through OFDI but labor-intensive firms cannot gain extra
productivity growth through OFDI, (ii) the productivity gains can be
achieved for capital-intensive firms with at least 2 years of OFDI experi-
ence; (iii) the trend of extra productivity growth gain shows an upward
tendency during the 4 years after OFDI for capital-intensive firms, sug-
gesting the increasing learning intensity these years.
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4. Conclusion

Theoretical models (e.g. Helpman, Melitz, and Yeaple 2004; Melitz 2003) link
the productivity level of firms with their involvement in international trade. But
existing literature shows that studies on the relationship between OFDI and
productivity with Chinese firm-level data are relative few (Li et al. 2017) and
there are fewer papers focusing on the impact of capital intensity on the causal
relationship between OFDI and productivity. In order to fill this gap, we
examine the casual relationship between OFDI and productivity and the influ-
ence of the firm’s capital intensity by using OFDI data of Chinese A-share listed
manufacturing firms in the period of 2001-2016. We gain several interesting
conclusions. First, by using KS test, we find OFDI firms are more productive
than non-OFDI firms both for capital-intensive firms and labor-intensive firms
while the productivity difference between OFDI firms and non-OFDI firms in
labor-intensive firms is larger than that in capital-intensive firms. The result is
consistent with findings of prior studies (Kimura and Kiyota 2006).

Second, we find the pre-entry productivity of OFDI firms is higher than that
of matched non-OFDI firms in labor-intensive firms, but the pre-entry pro-
ductivity of OFDI firms is not different from matched non-OFDI firms in
capital-intensive firms. The result provides evidence that the OFDI threshold
put forward by Helpman, Melitz, and Yeaple (2004) is binding for labor-
intensive firms but not for capital-intensive firms. The implication of this
result is that productivity is critical for labor-intensive firms but not for
capital-intensive firms. This finding has a similar implication with the study
of Damijan, Polanec, and Prasnikar (2007), who find both productivity and
capital intensity have important influence on firms’ OFDI entry.

Third, by conducting PSM techniques and DID analysis, we find evidence of
post-entry productivity improvement for capital-intensive OFDI firms but not for
labor-intensive OFDI firms. The result suggests that the learning-by-doing effect
only holds for capital-intensive firms, which implies that the extra productivity
growth is capital intensity dependent. In addition, the extra productivity growth
for capital-intensive firms shows increasing learning intensity during the 4 years
after OFDI. Our finding suggests capital-intensive firms are more likely to gain
productivity benefits from international operations than labor-intensive firms.
Our finding is in line with the argument that capital-intensive firms are more
likely to carry out R&D or introduce new technologies (Guan and Pang 2017).

We provide some possible explanations for the different relationship between
OFDI and productivity in capital-intensive firms and labor-intensive firms. First,
for capital-intensive firms, their purpose of international operation is to achieve
technical progress rather than gain profits in international markets. Therefore,
productivity is not a determinant in OFDI decision for capital-intensive firms,
and OFDI can contribute to productivity growth for them. This is especially true
for capital-intensive firms from developing countries because their products are
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usually also technology-intensive and they have strong motivation of introdu-
cing new technology to increase the competition of their products in interna-
tional markets (Makino, Lau, and Yeh 2002). Second, for labor-intensive firms,
they rely more heavily on low-cost labor rather than technology, and one
important competitiveness for firms from developing countries is the low-cost
labor. In order to expand their competitive advantage and achieve more profits
in the international market, OFDI is an important option for labor-intensive
firms from developing countries. According to the theory of Helpman, Melitz,
and Yeaple (2004), one condition for firms who want to gain profits in the
international market is to be more productive before entering international
market. Thus, productivity is a determinant in OFDI decision for labor-
intensive firms, but OFDI cannot enhance their productivity growth.

The joint consideration of evidences provided by our study suggests that
high productivity of capital-intensive OFDI firms mainly comes from the
learning-by-doing effect while high productivity of labor-intensive OFDI
firms mainly comes from self-selection effect. As theoretical model proposed
by Helpman, Melitz, and Yeaple (2004) argues that high productivity required
for OFDI firms in the pre-entry period is to cover the cost of international
operation and gain large profits in international markets, evidences above
imply that the extra cost of international operation is high for labor-
intensive firms and productivity seems a barrier for labor-intensive firms to
enter into international markets via OFDI. Therefore, our study suggests
possible measures to increase international participation of domestic labor-
intensive firms should include policies aimed to raise firm productivity such as
easing the access to new production technologies.
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Industrial Robot Imports Employment Structure Upgrade

and Export Quality Improvement
LIN Feng ZHOU Chao

Abstract: China is the worlds largest importer of industrial robots. With the rapid expansion trend of in—
dustrial robot applications how to combine the employment structure of enterprises and play the role of indus—
trial robots in the high—quality development of foreign trade has become an important issue that urgently needs
to be explored. Using the matching data from Chinese industrial enterprise database and Chinese customs data—
base from 2000 to 2013 this paper empirically examines the impact of industrial robot imports on the quality of
manufacturing enterprises” export product and the moderating role of employment structure. It is found that the
import of industrial robots has significantly improved the quality of Chinas export products. The heterogeneity
test shows that the import of industrial robots has a more obvious effect on improving the quality of export prod—
ucts of processing trade enterprises private enterprises labor-intensive enterprises and enterprises in the
eastern region. Combining with the analysis of Chinas economic census data it is found that industrial robot
imports and enterprises” employment structure are complementary. The higher the employment structure the
stronger the role of industrial robots in improving the quality of export products. Therefore we should take in—
telligent manufacturing as the lead leverage the enabling effect of industrial robots on the quality of enterprises
“export products and pay attention to the complementary effect of the upgrading of the employment structure of
enterprises promoting the “human-machine collaboration” production mode so as to advance the “dual up-
erade” of intelligent manufacturing and export product quality of manufacturing enterprises.

Key words: industrial robot imports; export quality; enterprises”employment structure; intelligent man—

ufacturing
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