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: Using the global data on public-listed commercial banks

engaging the cross-border and domestic M&As over 2000-2015,
this research empirically investigates the impacts of
gender diversity in board on the performance of post bank
cross-border M&As, controlling for a number of internal and
external variables including bank’ s corporate governance,
financial and deal characteristics, national governance,
and macroeconomic conditions for both of acquiring and
target bank while determining the key determinants of
cross-border M&As in global banking industry. It is found
that banks with higher degree of gender diversity in boards
would enjoy better performance post cross-border M&As,
specifically in the larger differences in board’ s gender
diversity between bidding and target banks. Banks with
higher gender diversity of board would benefit from cross-
border M&As more than domestic ones. Finally, banks with
significant differences in the quality of corporate
governance between bidder and target are shown to have
negative impact on performance post M&As activity.

> Gender Diversity; Board; Performance; Cross-Border M&As;

Banking Industry; International Study
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The Impacts of Board Gender Diversity on Post Performance of Cross-Border
M&As: International Study

Abstract

Using the global data on public-listed commercial banks engaging the cross-border
and domestic M&As over 2000-2015, this research empirically investigates the
impacts of gender diversity in board on the performance of post bank cross-border
M&As, controlling for a number of internal and external variables including bank’s
corporate governance, financial and deal characteristics, national governance, and
macroeconomic conditions for both of acquiring and target bank while determining
the key determinants of cross-border M&As in global banking industry. It is found
that banks with higher degree of gender diversity in boards would enjoy better
performance post cross-border M&As, specifically in the larger differences in board’s
gender diversity between bidding and target banks. Banks with higher gender
diversity of board would benefit from cross-border M&As more than domestic ones.
Finally, banks with significant differences in the quality of corporate governance
between bidder and target are shown to have negative impact on performance post
M&ASs activity.

Keywords: Gender Diversity; Board; Performance; Cross-Border M&As; Banking
Industry; International Study
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W2 2088 FE K5 pBREFEMEER Y BFRTA F o B B

S EERE g RS Wﬂ*ka@iﬁﬁ4%§'%fﬁﬁiﬁﬂﬁ
A& R R SR A RIRLRE LT k(86 H Y
THE)E R BR(MArs TR R S P 2 BN F AR T RITLA) 2 REE
(7 Ry 1R G AT e i id TR 1985 & 42 1800 R3] 2002
+ %) 8000 % + (OECD, 2004) - it % — FRI RS 4172 2 82 Aok
Pzo A5 Ap L e g %%%ﬁ%’-"ﬁﬂﬁﬁgé LFH e ﬁﬁﬂﬁﬁfﬁmﬁgg o H — g
Bz B - FRe - HH AT ALY BHESRS T uREL S
F ¥ PRIx hisie { 225 (Allen and Song, 2005)

wﬁ%a€ﬁ%$ﬁ%m@T’Eﬁﬁ$ﬁf§“§ﬁ**§jgﬁﬁﬂ

AR FUEAYHE REEER AR R EFALET P R EaR L
FRFFTRAFEP Liri b Fy ﬁ~m§hwmki&ﬁ%<¥w%%%mw
RPN o 2 1R 1L B AR E R g & o dg R B R £ Wen
TR 3 OB HFREPE VM a0 - BEFRD dFf o L E - B IR
FEES B2 EEFLRM .

—\\ ?ﬁ [Eive ‘?‘3

(¥ § B4 3 & PP B P

@?ﬂjf’%ﬁgpqu’?fﬁgi\lgP b‘g XR—:’W‘?\CJ#H'E;_& (UIJ'&E‘B j\m
EF A E W ITT 2 R A JIORRNE F LRHEAT o < Behegre g
BRI TR nBE iR ERET AR G PP ERAAT AR E
e < (Y E R
1~ ﬁﬁﬁ%mw%?ﬂﬁg
I3 e ﬁ——-lﬂ'z ﬁpﬁ‘* f{;}-\«‘,J\ 1,’;@‘ r B ,;,;Izsr‘ ,%g'r;ﬁm
James and Weir (1987) 1972-1983 60 (-4,0); (-1; 0) -1.77; 1 07
Madura and Wiant (1994) 1983-1987 | 152 (0% ;436 *) -27.10
Pilloff (1996) 1982-1992 | 48 (-2:+2) £ PR
£ Hayward and Hambrick (1997) 1989-1992 | 106 (-5:+5) & F
& Subrahmanyam et al. (1997) 1982-1990 | 225 (-1:+1) -0.90
Bliss and Rosen (2001) 1986-1995 | 66 (-1:+1) -2.40
Cornett et al. (2003) 1988-1995 | 423 (-1;+1) -0.74
Anderson et al. (2004) 1990-1997 | 97 (-5; +1);(-1,0) -1.12;-0.70
, | Cybo-Ottone and Murgia (2000) | 1988-1997 | 51 (-1; +1);(-2; +2) 0.99;1.40
f,‘. Beitel et al. (2004) 1987-2000 | 98 (-1; +1);(-10; +10) PRFAREY
Campa and Hernando (2006) 1998-2002 | 244 (-1; +1) -0.87

[FH# kR]) 47 7 #52a Hagendorff, Collins and Keasey (2007):#2 3 # -




F A& Hefh B (Hubris Hypothesis)dp &1 FiF e 4 § o i 1 p & chig 4
3 E T A H P L H AT E (Roll, 1986; Hayward and Hambrick, 1997) -
q‘w:'l%ipm VET A rzu?ﬂ;g/oﬂfg Fend A% N0 P S d I AR
TR 8P e & n‘a F R 2 p IO B oApRT o B E R a(ManagerlaI
Opportunism) cHI2 7 BLEL R 3% 5 8 ’*’Jﬁ LK E EHEE ;'» GEg e p o
B h %Y R RBADP R bldoB hEMZE H B 0P RLHAP M fﬁ’f'];ﬁ
(Anderson et al.,2004) -

V- BRI AERAL PG F S ERT G FRM G FE
CRNTA R %%é*““ﬁﬁﬁm%gmqﬁogﬁiﬁwugfmé,g@iﬁa
#HNFEE J#?ﬂﬁ#‘;z@*if“ BIRRE RSP PA S ThoBa 2B
PO PR ARSI PR R EPH S T EREREEERS
TR BB PR 2R ER Y% )(Amihud and Lev, 1981; Wright et al., 2002) - ”j'}“

Gh ko AR RGOS AR FTRE;EAARL P AT AR bR
FME R AR Y AR T HRAME T RS m#—* 4 (Morcket
al., 1990) - = 7 ﬁ’*ﬁ—?i‘”'ﬂ” LifrR P Eh l%l i :}FT A PRt B8 ;%'—‘k © E R
MERBAE iﬁ:wﬂ?ﬂﬁhgﬂjﬁwi? L - RS o

BEE o 7T R SAE F TR RE R FF YV URE
AT Z R Gowe % - > 3L FY(Bliss and Rosen, 2001; Anderson et al., 2004;
Cornettetal., 2003); % = & ¥ g i = (Brickley and James, 1987; Subrahmanyam et
al., 1997) ; % = ~ £ % ¢ % x|~ (Richard, 2000; Erhardt et al., 2003) -
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L?I‘" FrpvE G e B 052 Kostiuk (1990)2 5% % - 3R > B¢ 1T
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H %
# % (Bakeretal., 1988) - # 24 ¥ rj LA AR R AR L P ke
"’m?‘w%ﬂl{%‘l’“‘%gﬂ%m T piEAE q%to,gim?@jh”ﬁg_%q
%&ﬁ‘wfﬁﬁﬁ““)ﬁ%TP%%ﬁﬁﬁme@%ﬁAWAﬁﬁﬁ
By Mo L REMGRTEL DG E & FORPEIRR T B
7k e B E B 584 (Wright et al., 2002) - ;‘:IEJ_% B e PRAMGHRT R
Eenip R Rt R R GO JRIES G R B g R e
ﬁﬁHﬂ%%%@ﬁM@ﬁ’ui%ﬂEwiﬁ%g%ﬁgﬁ@%ﬁﬁﬁ%&i
g d {4 FARCE TA 2 ko % A pd % FuEF] (Amihud and Lev, 1981) -
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% FF 5 3@ £ (CEO)+ ¥ 7] 3,000,000 # ~ > Becher and Campbell (2004)% 3.3 33
B R E B AR SIS A A e T 4L A ER & AT
;fl_m;!fif:r? ij%, AEENBEM Ta 5 o BEad % CEO AL if
BRELEFLESPE ER 2 MBI 32% 2 2% k146 B E LT LEE
TR om 4147 CEO e § e f AA A gy cha g ¥ (7%t F Y Sk 3 WA o if
FIAPHH S b G 5 AR E S PR R MR E)E P L i LR
fRfRT o 15%M 2 1) o Flet o £ F LK EEE FIT AT L A F AR A
PR BEER T L R Bdek BB & - B & et i o #7020 > Cornett et al.
(2003):%n % % CEO 4§ ¥ - 417 7 chpd E st g8 o0 CEO g 5o iE >
B g B ESeE R HUA LA HE L P T AL AR TR
1988 & 3 1995 & fF 423 #F b A& > ‘”‘i’ % 4 87 h CEO #’?s: T 1o
1.25% % 503 B eh At o 2 £ A B FIERT A CEO A1 F 2 B Ef]d o &
EEAE IR LRl o Rt 169 RALiT 41992 7| 1994 & [ iimen 1
B3R A FRhTOR > Hughes etal. (2003)% 3 i £ g4 @ CEO #3 3 > 25%¢
[ 5 endf WL ERE > B BB ke N gL FA R AT AL B R
AR MIEE & id & P IR g RAg e T F ;fﬂiz it (%% #73% (Roll,
1986; Hayward and Hambrick, 1997) v @ /Ea‘;\t&(Anderson etal., 2004) i % 2L &

@ﬁ“:éif‘u.—aﬁﬁ? TEFR S E M AR L éi‘:mﬁji‘ £ -
* 4 (Wright et al., 2002; Amlhud and Lev, 1981) ppE g E e P oo &fﬁ@*“{ﬂ
FEa e darsta CEO Fpv et F /g 7 B i M (Adams and Mehran, 2003) »
&ﬁig%ﬁ“%mir?ﬂ*%miﬁéwﬁ’%w é%“ﬁﬁﬂmﬁi
(Hrd 7 E)¥ o fpi T > "F?I“’ s‘ffrﬁ“’ FRESEAE (At P BV RE DE Ek
MA)E SRR Fem P 5 R E 5 A#H Kk (F(Smith and Watts, 1992) -

Ra i s awty +?I“7 m%—ﬁjﬂl—h!ﬂﬁ BT ‘7" BT g o —F‘f E
EHEEFETH AT LR m#ﬁ%@‘r#ﬂ».?ﬂ’—*‘*’”i Fé‘*/wiﬁﬁ'lj‘éol%ii?ﬁi
 CEO SR F Wi e R a M4 2 FILF A ARk it > 112 & p
4 kF IR E AP E porIE F - Anderson et al. (2004)% iﬁ,j}u_ N *“?
F R R e R M GRS S e P R B
PEwmIM RV RERPFEEEF A AR AR /@Fz@ .
RS PTER B RN RS2 AT R RAHPC RV URFLEEL
LR AREI (S 2 0 LB fA- BX L) #—‘}‘ ) i ERF AR MO EK
VoAt ETaR ATk 3 BLEE blde Hughes et al. (2003)3% 1! Aie B oo v b e ek o
73 B Bk p v DL E o short-fall ratio 175 3L p 32 @ sk
Nk e
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(1)- Bfrerp 3 4 R

LG ST Y DB LB h P HEE € AN A B 154
AW REE TS EREEY L T RS R R A {1 E (Fama, 1980)
g#ﬂu r’w’v{,%ti €7 ES 2 0RT ?l@i‘mfﬁv]@_]"} 1?1;:1’-;‘:,5{?? Tm—ﬁm;‘/}i;a
R & LA B a3 1—%3 oo @ ¢ A RAEAR Flt Eiﬁﬁiv‘ ’
% g _mg FAF LR FEE PSR m(HermaIm and Weisbach, 2003) -

HA2wE F € cnw i fim '; Jep 2y FE R B FPRFFNE 5 0 bldedk
L P F ATiE 7 ez p(Fama and Jensen 1983)- % 13\3\ FOPNIR ST kb
FH E ORI GT R AN I RE AR MR GFEEE SR FaS- B
i T 7k i (Byrd and Hickman, 1992) - ,T*IEJ_W R T W B D PR X AT
FenfFie Moa B EFHR X b’L’r?}—‘Je P E IR AR A ﬁ&ﬁ?‘ﬂlf}' o gL 7h s
Byrd and Hickman (1992)% 7. 1980 & % 1978 & & 128 %% Rz & £ il g &
ik A d g E R E LG S Eh T ER T ApERS ﬁ g 4
WG RF R Ra o s FREF D PBER LIy Fafs -
cfd oo e AP IRE F et *K_az:s: B A AZiE 0.6 eNEER T A £ 2 2 o

QT F T § $ 8 A R 5P

T kHFHAF e 252 » 0 Adams and Mehran (2003)3F 3 £ R 427
F ¥ A 1986 & 3 1999 & R 4p >t S&P 500 4p # W EL2TAREF L AR
%‘*f {E2maf B9 THFF ¢RMHURERFE > 1247 8FR5 184 -

AR BT 60% i X hE F § A R kF o #4T T0%:n4247 4795 2 7 (BHC)
mﬁi RV R FR IR EE awﬂ“F Je 7 MR e ] AT £ R D
FEFOABS ORBFFERAQGEHEELFTE RS BT R 2P
e =% & (Hermalin and Weisbach, 2003) -

M2 Ede w1 on 7 DEAFRAFEM LD BRI
Brickley and James (1987)3% # & % & ‘o= &2 & pherid ds 2 B chBf 15 > i i eig g
A 451,000 7417 10 B AR EF R Y FINAES BEFEY o B PaE E e
L E B AT R p AL R TER IR L kR e gt ok S Reh s
FAEFEOARFRT R F IR L s Y R R AR L
B A e Hd A nE R F 4 % L R - Subrahmanyam et al.
(1997) % AT 4R ) T5% % WAL ; HEFE SR F A E( A
¢ - i{@fi—ﬁw SR PR S L E T R R A
EFEEMRFTEENEEX A TR IR (dpo— B o P s atip2
EF Ol Ap i BH A L HRERL A H S el
BERPEINAERELT I oS PR FRT URERLLTAFT LR S
e pE 5 (Byrd and Hickman, 1992) - & {¢ » Subrahmanyam et al. (1997)~ 1p !



Lok A hEFOREEATRIRBREF AL i B AEY
FREBERAFRER s e FE(FRE A EH) -

e IR D
g b Jfﬂzg

HET§ SRR LAY L S A e
§ 2P s A AR K B (4 R
Zjf 03 §% (Financial Times, 2006) B3R g r e mE g
WG A Refer AP P ERETEF N A g ERY /ﬁ‘iuk
= & 77 J| 8 §(Erhardt et al., 2003; Shrader et al., 1997) » » #}+3¢ 14:%?71“ g At
F AL e RO (EF o T iR AT A T T R R B 2 FILA)
gk B R F e d B 1A K hs F (Maznevski, 1994) o F
S
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EAE
4
7
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i - KRR B gAY F hk AR S ﬁ*‘uﬁwﬁéﬁi
Yo § EF ek f o 7Ll 8 Fama and Jensen (1983)4p )

G ij;“m%ﬂ%ﬁ,@ﬂhkrﬁﬁikkri?*%iﬁ&
AT NGBS A ERARL AP A H AR R K
FERAT A BENEL AL R ERPBEE

M E ¥ E 5 ATy & F A ¥ ank T b o Shrader etal. (1997)% R %)
FAPA PR A A FHEEERE B EF I el R X2 A
AP APFE LY o (FER® 1993 # 200 FA W E M2 P HEE E T
fo B L FE g SR B2 B AR SRl R (F AR (ROA) ~
FAFPH(ROE) ~ 4 GRS - TG RER L MFOHPRL %] 2
PEEEL G LI T NP EY Erhardtetal. (2003) 4 47 7 B e R R %
i EE g PR ’!fi"?r 137 3E M2 P S B RA PR S %S | o
PRI R TSRS AT ARPF)E G Lo b

R oo ?11%% 7 \ﬂ‘ii g AT L BT L liEnE
Goodstein et al. (1994);%%’@ AITBRE S R E Y F SEFE € chd | ¢ ey
RIF PRI A R Btk — B AP RE OR RE o m—‘*fﬁ’*ﬁ PR I e R R
TEFE FHRPE LN ARRBTLERBBFER A AT E AR RS
A a2l & - REP2 SHPL AL EARREIT § mwﬁﬁ* o R
G { BOETFE S AN AL DR AR - A EY ARG ET R
MR- HARIF 2 o
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/A o

o

AET € 5 HRPEHRT & AP

Mt SRR R A e MR Ry > DARAATE B A D
fEfA4 cFM O TR E PRI EEHNRAFEEERES TR T AEZRT R



IR (7 e L]%J% # Bantel and Jackson (1989) ¢ * # 1980 & i~ 200 7. W4Li7* # &
T kB FEF miﬁa%}g SRR I RTRT R R (o BB e % dp D AIATEREL
FE L S REE G PR R BB M P AT E A KT R Y
v e R R RG] AR SRP SRR E S~
% ehs BRI AR f St o gt oo Richard (2000) 44 $ 574 R4T7 4 A 4117 ¥ #
P Rithe R 2 A4 02 R SR R T HRER
$UFenE LK p A S R A3 @ 0 53T Dwyer etal. (2003)5 F 5 % it -5 >
B 0% 84D § AR Fecn > T ALELIT AT Y agF 2 {0k (B 2 & BT {2 Arinag
e V)BL TR L REE -

AP RRER NIRRT E SR HERR R LS D n - B
ﬁ’5%EﬁP*W&£ﬁﬁ¢—%Wﬁiﬁnﬁwiyﬁﬂiiiégﬁﬁﬁ
Penddsxd h(F Z MBS LA M)NApE e A E W roanedl £ FERL J 4
L m;@i ¢ - Farrell and Hersch (2005)#& & $13¢ f f Bk e Tnt 3 > Fdp g
FRENNLEDIHe N ARIRFAPET I F LA A CPETRET
gy 4P Nﬁ*ﬁp%%m A WARPY o Tof gt gk Tdg 4
FERZEBHFDFESAPF & RGN BL LAY L ERF R
TR T PRFE DT LARANFEAIRS Dk gt BITF
T %% %‘jig 5o - o REAY ﬁig ;’]f%':]“}mﬁﬁ’“ 2R At - BiRS rr B
MR g hF R AE Y AR E R MR T R o A v SRS g g
il § & ﬁgﬁf ST STl SR CAPNAR Nl = k- g A gﬁi@ T VR )
R % #> 5 k-5 (Shrader et al., 1997)= & ¥ ¢ = f (Erhardt et al., 2003)¢* &, 3}
AR RABET LY NARY T A E IR R C A2
it ek o Apot B w] eIl § k5 2t 4 1% UM B enfs EHERE O % 0 B RE 4y
Ehok p A ¥ SRS 2 ;];k ©ER ALY P AR HF K P AL o Herfindahl
index » A% 1% 5 A 47 % Ff o LY Shps AR 4 T B3 b e fie(Goodstein et al., 1994) -
FAPTE Y G PRIAT g e e

Z NP3 E
()R ERIART

FHERATHSALER® SDC FTRE? &35 3 (T3 )F £4217>1 2000 &

I 2015 # R/ 1MGWQﬁﬁ@ﬁnwm%ﬁ%Wﬁ%ﬁﬁﬁi’@—ﬁ%w
A BankScope FAIE P AT BT AL A AN LEFREL G H > T
,ﬁ;g;jjz- PR R ER AT o T by 1B (Tﬂ )4i7 3 2000 & & 2015 & ¥ o
PUSTER A 4o TEE G TR FE 6 T B ER TR T
Agr o T f ) o PR A e B 4247 & 3 (Annual Report) ¥ e
BRTHEEF AR R FREY TR F B EFLRE RN S



BRI R AT UEP AR EOT RN R R Rt R
{7 7 WDI (World Development Index) 7 B~ B Fup Apth k p & A 8FY 1 &
d Kaufmann, Kraay, and Mastruzzi (2008) % + #:= = cn WGl F 42 & (Worldwide
Governance Indicators) (http://info.worldbank.org/governance/wgi/index.asp) o " B 7
ERFH, kp R 4AFY 2L 5 Barth, Caprio, and Levine (2013) % 4 #7i& {9
" Bank Regulation and Supervision T4 & | # o
A R BRI e

(# Eg“ﬁiéi) L =a+fx Z ﬁi R Rl )i,j,Tox®(&%E&]ﬁ Ei)i’\,ﬂ:m
ST P ) <O (R ),

MA p

+6, xz O EAFRAIES B ;Jggﬁ)m

(0 IR TR B L),

+ < (R FSA R )T +7xGFC
| 0

+ 4 XZJ:(W 3"\)] +wtxZ(E)xg

BV T2 A RFEFHBOPEFER K& 7 HMBEOHF 1 5870 ] 5 R io

tEAPFR(E) MA R AL FEFRP H e B E S gl rr%s@fﬁ T
e - PR Y Logit #3) #rRiF R fir‘ﬁﬁwém"r%‘@]m LT 2 or i B ) e
FE o AL HFEY 5 T2 2OLS)EFFHERB » UFE rﬁigﬁ_‘;&]’}”
[ERNRREENS UPAE LY R rﬁl%r LRk AR ”?ﬁﬂwi“’ A w EH S R 2 B 4
FEHMREE R P TH B o) R L HRY QAT AP I (ROA) ~ B
FWPF(ROE)~ 112 BEAIEF(NIM) > & TEF 1w 5t ) Pt it
L PFE A T TP Rk ke TEE RN T b
TR TR TR T A e Tkt o) o Ty
FI%H, TAE(PR)RGE S T I PRl AR ERER R
F AN AR (R R AT A F) kit (R H AT A
F)~F AT @jﬁ B YR PR EFEE AW EARR DAL R
REFEE e P AR TR B Bl so®lo 19/ TR A
¢3¢ 7 (1) 7 %2 4 £ (Woice and Accountability) ~ (2)" 5z 48 <& (Political
Stability) ~ (3) " ¥z sz it | (Government Effectiveness) ~ (4) " ¢ 41 & F | (Regulatory
Quality) ~ (5) Tz =4~ ; (Rule of Law) ~ (6) "% 73 ¥41 4 (Control of Corruption)
$2FELHBo¥ T ERER 1R ¢ 42T A8 R(CAPR)EAH# Y (SPR) -
¥ Pk e A i (PMON) ~ & # "4 (ACTR) ¥ ¢} sz;, AR

R¥c R EFRFHF L %TB%}BE:&,: A ARATE S L EFE oGFC 47 5 >



HAREBYT L - RESE ST L 2007 £3 2009 £ FRG 1 F 2R
200 AT S HARFEFT & O T 30E > M REFRILL o
AR E etk p 2 F 7Y 1 &4 Kaufmann, Kraay, and Mastruzzi
(2010) & + #r 22 = v WGl F # E (Worldwide Governance Indicators)
(http://info.worldbank.org/governance/wgi/) - 1 & & 7 T 2 fehdp iRl o R S
2 gz A 4 (Woice and Accountability) ~ 5ci5 4% < & £ (Political Stability and
Absence of Violence) - 7z iz it (Government Effectiveness) ~ - 4] % & (Regulatory
Quality) ~ 7 4 AR (Rule of Law) ~ § /& #;2#1(Control of Corruption) ¥ £ 4 -

& &pE 418 E 2 dck p >t Barth et al. (2013) 2 3% 180 & B i
1999 # 1 2011 # BFRAFE 2B AR FGFH > 2L T g™ T 3 = 53] 482
Fp a5 - 0 R UG L PR PR FITR LR T Rsdp ik
(Entry barrier index) » #r2 4278 » & R 2 d 8 BA AR X P i ik
(3-RPE2EY FRAEFEZLGYIR - FI T EPRFRZY Fask
FB57 0t B ~ BT hpc FpdF 9T AR S0% A L R ) o B BREFFHIEER
B R E R (PR 2 WA F M L FREI I ES R
226 A EGRAE) T A ERGE(FR A F R NT AR A
Bl M EE AREFHET T RSB R U R P
FE) S AR EAFARFTAI AL TIE PR T REL TR S
pES O NI A IREVRLFEFBRTAROER) - 52 0 JF A R
B 2B TSR aRR 0 TR % A 3 Djankov etal. (2007) 14 2 £ B 4217 #13K
* Doing Business Survey 7 #1 & ¢ (www.doingbusiness.org) ~ i 25 %" % (% F
FIEFAA DI AR FIRPER] S D) AR AR SG 5 A R REE
F A FAEFF A F o 0L T Rk p *r Demirguc-Kunt et al. (2008) -

T~ TR KR

FHEATH % L& Bankscope FALE ® B E 4T 2000 £ 3
2015 #@ ek 3 A 0 - HRFARFOMBTAZ A AR LT R E R D
S L ?}"J",ﬁ% PAFR T 4% IR etk M 447 o ¥ ¢h > b3 42475 2000 £ T 2015 & R
NP RETR(e R TEF R T E T TR T B
FF AU e T L ) 0 R NINR G EIESHI(F F TR
%3 4p7% CRO Bz ~T £ F CRO +~ &3 J‘?%ﬂﬁyr{@ CRO gy iz &
TCRO P (7 B EHE) MR ERLA g ER gl
"2 32 CRO &% 27 h "% | £)AE X Jz B f 4217 & 37 (Annual Report)
PEh B R o EHF S VAR U AFREY DFRL A FET Eiﬁiﬁi%—g R
E G RER AT EP R R OTR o s BRI SR BT
# p 2 R 42(7 <0 WDI (World Development Index) 7 4L & ~ & ESEELEE Zhkp 2R
#{7¢ 1 & d Kaufmann, Kraay, and Mastruzzi (2010) & % #72& = o WGl T E

-
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(Worldwide Governance Indicators)
(http://info.worldbank.org/governance/wgi/index.aspx#home) o # 5 » T B & 12 %
B, kpe A4 2 & L Barth, Caprio, and Levine (2013) % 4 #ri ¢ [ Bank

—

Regulation and Supervision FTHLE | ¢ o

ER F2RT

22 AP REchgo st A HARFSE AR L F 0 T 54 ROA &
ROE # ] 5 1.20 22 16.80° ¥ % ¢ 145 5 ~fenTofc s 018 & = S F @A 17
»-‘%%’“‘ﬁiﬁﬁROAéﬁé’x#ﬁ%%é A HAFRFEREEMEEEEREE ROA
PEFEMU AR A RIEEFRAE ROA FHAy L HRFERBRA
M HET EHN AR ~HpF . i JgkE F &S ROA- 8 =% » 12 ROE % »cdp
Tk iWREFLEFHRAEAMEEEFRL L ROE -2 5% 15 44875 ~ 12
PIEF# - 8 ROA Bl L4 1 WA TR HFE 1N G485~
Hps o g sk ¥F " ROE -

3o~ ik szt
LSRN S A Tiog BRELI O A)E ASE
BF AP F ROA(L # 4217) 1225 1.20 0.94 -4.95 4.49
B F R S ROA(L & 4217) 1225 16.80 13.25 -93.12 48.20
B R A (18 %) 778 0.86 0.04 0.71 1.00
FEEMu A 1413 0.18 0.34 0.00 0.22
BT AL H8AF) 1228 0.14 1.17 -19.22 16.24
BEVFRFT AL HLF) 1049 0.10 0.10 0.00 0.98
A F (L H4F) 897 1.49 1.70 1.00 8.30
AP A OR(L M) 1399 78.78 7.85 15.00 95.00
FES D ACH-F 45 1398 77.87 12.09 39.79 100.00
GDP(a # 4217) 1211 3.09 2.47 -4.58 20.84
GDP(P #%41i7) 1173 3.42 2.38 -10.89 9.49
Eppp o R(P1R£) 1341 66.97 21.23 10.00 90.00
IR A R(P IS 1341 65.45 16.36 20.00 90.00
FhpdRAER 518 -0.76 7.44 -84.00 7.30
bppd RLR 1338 3.28 23.58 -80.00 80.00

GDP £ # 1151 -0.31 2.69 -7.60 17.44




AZ CBRERTEE NS AT Sl

o § »c E=ROA % »c; £=ROE
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Previous studies on the energy-growth nexus are extensively examined,;
however, few studies apply an estimation method incorporating
potential structural break. Hence, taking into account the presence of
structural break, this paper empirically investigates the relationship
between energy consumption and economic growth for five
Asia-pacific countries over the period 1965-2010, which are China,
Philippines, Singapore, South Korea, and Taiwan. We apply two
methodologies, the structural break for unit root test by Clemente,
Montarfiés, and Reyes (1998) and cointegration test by Gregory and
Hansen (1996). Our empirical findings indicate that in the presence of
two structural breaks all variables of energy consumption and national
GDP for all countries are verified and all the variables of the model are
stationary. Finally, in all cases, the cointegrating relationship between
energy consumption and economic growth shows more than two break
points.
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consumption and economic growth? Evidence from Asia

ABSTRACT

Previous studies on the energy-growth nexus are extensively examined; however, few
studies apply an estimation method incorporating potential structural break. Hence,
taking into account the presence of structural break, this paper empirically investigates
the relationship between energy consumption and economic growth for five Asia-pacific
countries over the period 1965-2010, which are China, Philippines, Singapore, South
Korea, and Taiwan. We apply two methodologies, the structural break for unit root test
by Clemente, Montafiés, and Reyes (1998) and cointegration test by Gregory and
Hansen (1996). Our empirical findings indicate that in the presence of two structural
breaks all variables of energy consumption and national GDP for all countries are
verified and all the variables of the model are stationary. Finally, in all cases, the
cointegrating relationship between energy consumption and economic growth shows

more than two break points.

KEYWORDS: Structural breaks, Energy consumption, Economic growth, Asian
countries, Unit root, Cointegration
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I. Introduction

In the past two decades, there were a plethora of studies addressing the nexus between
the energy consumption and economic growth. The study of the nexus is important in
the sense that governments can implement different energy policies according to the
result outcome derived from its four possible causal direction hypotheses. For more
discussion about the hypotheses and related policy, please see, for example, Kraft and
Kraft (1978), Asafu-Adjaye (2000), Chiou-Wei et al. (2008), and Balcilar et al. (2010).
However, caution needs to be exercised for governments to interpret the results because
studies based on the same sample country often yield quite an opposite causal direction.
For example, Chiou-Wei et al. (2008) find that there is only a one-way causation
running from economic growth to energy consumption for Taiwan while Cheng and Lai
(1997) find the opposite causation instead.

The confusing and mixed study results have been attributed largely by recent
scholars to the linear assumption on the relationship between energy growth and
economic growth. Studies which are based on this assumption and gauge the
relationship using general linear econometric techniques include multivariate regression
(Akarca and Long, 1979; Erol and Yu, 1987; Zhang and Cheng, 2009), and vector
autoregression and cointegration (for example, Glasure and Lee, 1997; Oh and Lee,
2004; Ozturk and Acaravci, 2010). However, the assumption will hold only if the
system is symmetric and the effects working on each other are not supposed to be
varying in different time periods. It has been widely advocated that economic events
and abrupt changes in environment and government policy can induce structural change
or a nonlinear behavior for the macroeconomic variables of interest (Lee and Chang,
2008; Chiou-Wei et al, 2008, among others). That is, the traditional linear methodology
may not be strong enough to capture the dynamic behavior of time series as opposed to
the non-linear one.

This paper contributes to the existing literature by considering the structure
break in the unit root and cointegration analyses. In doing so, we namely adopt the
Clemente et al. (1998)’s unit root test and Gregory and Hansen’s (1998) cointegration
test, which all allow for possible regime shifts, to detect whether the long run

equilibrium relationship has gone through significant changes with segmented



structures.

II. Methodology and data

Modeling the relationship between energy consumption and economic growth

Based on the model of Toda and Yamamoto (1995), this paper uses the Vector Auto

Regressive (VAR) to model the relationship between energy consumption and economic

growth model as follows:

EC,, :a0+aszCi,t—j +akZEGi,t—k +&y @
j=1 k=1

EGi,t :ﬂ0+ﬂjZECi,t—j +ﬂkZEGi,t—k +§2t (2)
j=l k=1

where EC;; represents the aggregated energy consumption in country i at year t, and
EG; stands for the growth rate of GDP.

Unit root test with structural breaks

Traditionally, unit root test is commonly used by Augmented Dickey—Fuller (ADF) of
Dickey and Fuller (1979) and Phillips—Perron (PP) of Phillips and Perron (1988) for
stationarity. However, Perron (1989) indicated that these approaches are potentially
weak for the series with potential structural breaks. Additionally, under some
circumstances, the conventional residual-based method could be biased for estimation,
and therefore the unit root test dealing with the structural breaks should be a better
choice on empirical estimation. From this perspective, this paper then considers an ideal
test suggested by Clemente, Montafiés, and Reyes (1998) (hereafter, CMR), which
incorporates double mean shift breaks. The CMR approach includes double structural
breaks in the mean by utilizing the design of innovative (10) and additive outlier (AO).

The null hypothesis of CMR is stated as follows:



Ho: Zt:thl+(11*DTB]_t+(12*Tth+|Jt (3)

Hi: Zt:U+B1*DU11+B2*DTBZt+pt (4)
where DTBy; is the indicator variable that equals 1 if t=TBj:; and zero otherwise;
DU;=1 if TBi<t (i=1, 2) and zero otherwise; and TB; and TB; is the revised means over
the time periods.

Cointegration test with structural breaks

Gregory and Hansen (1996) proposed residual-based tests for cointegration. This paper
applied this method to test the possible structural breaks in the Energy-GDP model. The
procedure considers the probability of regime shifts, and states where the intercept
and/or slope coefficients have a single break of unknown timing, to test the null
hypothesis of no cointegration with structural break against the alternative assumptions.
Three regression equations incorporate the dummy variable =; to allow for a structural
break and are estimated as follows:

Model with level shift:

AZ=0g+ A ¥t Ho*Xt+g (5)
Model with level shift with trend

AZ=0g+A *m+Prta*Xete (6)
Model with regime shift

AZi=00+ M ¥+ 0n X0 ¥ T Xk o (7)

The ADF test and PP Za and Zt tests are used to the residuals st obtained from each

regression equation. The null hypothesis of no cointegration with a single break is



examined against the alternative of cointegration with a structural break. The null
hypothesis is rejected as the statistic ADF, Za and Zt is smaller than the corresponding
critical value. The single break date is endogenously determined and found by
estimating the cointegration equations for all possible break points in the sample, and

then deciding the smallest values.

Data and descriptive statistics

Samples under study are five countries in Asia-Pacific region, including China,
Singapore, South Korea, Philippines, and Taiwan. Our sample period covers from 1965
to 2010 and the data is collected from different resources, such as BP Statistical Review
of World Energy 2011, World Development Indicators of World databank, and Taiwan
AREMOS Economic Statistical Databank System. Specifically, sample countries were
chosen for analysis due to their common property, which are all energy-importing
economies, with a similar level of economic development, energy-intensive
industrialization and transportation.

Figure 1 depicts change rate in energy consumption for the period 1966-2010.
We find clear and long fluctuation in Philippines and Singapore. Figure 2 indicates that
growth patterns of GDP and energy use are much similar. Meanwhile, the growth rate of
GDP for all countries presents significant fluctuation.

Table 1 shows an overview of the sample statistics of change in energy
consumption and economic growth for five countries for the years 1966-2010. In Panel
A, South Korea has highest mean value of change in energy consumption (8.19%) while
Philippines has the lowest mean of change in energy consumption (4.10%). Besides
China and Taiwan, change in energy consumption shows normal distribution. As shown
in Panel B, China shows the best economic performance of 8.48% in comparison to
Philippines which has the lowest economic performance with 3.81%. Moreover, with
exception to Taiwan, we find that the distribution of change in economic growth is

non-normal.

lll. Empirical results



The results of CMR for unit root test are shown in Table 2. CMR conducts an additive
outliers (AO) model to detect sudden changes in the mean of the series, while the
gradual change in the mean is examined by innovational outliers (I10) model. However,
the AO model is deemed preferable for series with sudden structural deviations as
opposed to gradual shifts. Our empirical findings indicate that in the presence of two
structural breaks variables of energy consumption and national GDP for all countries are
verified while all the variables of the model are confirmed as stationarity. Specifically,
we notice that the two break dates identified by 10 and AO model present significant
differences. Hence, the result may imply that our series have the same order of
integration for 1(1).

Under the assumption of level, and regime and trend change, Table 3 shows the
results of residual-based test by Gregory and Hansen for the null of no cointegration
with the integrated of order one series in the presence of a structural break. The finding
shows that a long-run relationship between energy consumption and GDP exists among
the sample Asian countries. Moreover, the null hypothesis of no cointegration is not
excluded under the assumption of regime shifts. First, in the context of China, Zt and
ADF statistics confirm the presence of cointegration under the assumption of level, and
regime and trend change where the break points in 1977, 1978 and 1979. Second, in the
case of Singapore, we confirm that four break points are 1972, 1973, 1987, and 1988.
Third, for South Korea, there are five break points in the relationship of energy
consumption and GDP growth at the year of 1989, 1981, 1997, 1999, and 2002.
However, Gregory Hansen test reveals a weak result of cointegration in the case of
Philippines as there is only one break points in 1982. Finally, ADF and Zt statistics
significantly identify the presence of cointegration in the case of Taiwan, where the
break points are 1995 and 1996.

IV. Concluding remarks

The paper selects five Asia-pacific countries over the period 1965-2010 and empirically
investigates whether the relationship between energy consumption and economic
growth will alter in the presence of structural breaks. Therefore, two methodologies

incorporating the structural break for unit root test by Clemente, Montafiés, and Reyes



(1998) and cointegration test by Gregory and Hansen (1996) are applied for the
estimation. As expected, we find that two structural breaks exist in all variables of
energy consumption and national GDP for all countries and the cointegrating
relationship between energy consumption and economic growth carries more than two
break points. Our results provide a solid piece of evidence as to why there were
conflicting and mixed results from the studies using the same sample base. We suggest
that studies can not render a complete picture of the dynamic relationship without

considering the possible structure break(s) inherent in the macroeconomic data.
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Table 1. Descriptive statistics

Country N Mean St.D. Medium Min. Max.  Skewness Kurtosis JB

Panel A: Change in energy consumption (%6)

China 45 6.52 5.65 6.03 -10.59 24.76 57.87 585.93 17.84***

Philippines 45  4.10 6.31 3.57 -0.74 16.51 -3.39 237.07 0.75
Singapore 45  6.45 8.15 6.13 -12.76 22.61 4.80 256.07 0.38

South Korea 45  8.19 5.63 8.73 -8.08 21.30 -12.95 353.36 0.66
Taiwan 45 641 541 5.94 -6.30 22.69 39.21 457.17  5.78*

Panel B: Change in economic growth (%0)

China 45  8.48 4.55 8.80 -5.87 17.73 -114.08 51186 18.17***
Philippines 45  3.81 3.16 4.55 -7.61 8.54 -208.20  844.39 88.08***
Singapore 45  7.66 3.92 8.35 -2.13 13.52 -92.09 330.81  6.54**

South Korea 45 6.74 3.65 6.91 -7.10 13.19 -134.02  627.98 33.64***
Taiwan 45  6.89 3.39 6.65 -1.83 12.66 -48.41 326.83 1.89

Notes: JB stands for Jarque-Bera test statistic for normality. *, ** and *** stand for 10%, 5% and 1 %

significance levels, respectively.
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Table 2. Unit root test with detrended structural break by Clemente—Montanes—Reyes

Innovative outliers (10)

Additive outlier (AQ)

Country - — - -
T-statistic  TB1 TB2 Decision T-statistic  TB1 TB2 Decision
Panel A: Energy Consumption
China -4.138*(6) 1975 2001 Unit Root Exists -8.632*(1) 1975 1998 Stationary
Philippines -3.036*(10) 1970 1984 Unit Root Exists -1.707*(3) 1977 1983 Stationary
Singapore  -4.276*(7) 1984 1989 Unit Root Exists -7.676*(1) 1985 1992 Stationary
South Korea -8.355*(1) 1969 1996 Unit Root Exists -8.141*(1) 1980 1995 Stationary
Taiwan -4.060*(4) 1977 2004  Unit Root EXxists -3.908*(12) 1979 2005 Stationary
Panel B: GDP
China -2.573*(8) 1973 1975 Unit Root Exists -3.201*(8) 1972 1974 Stationary
Philippines  -2.505*(6) 1982 1984  Unit Root EXxists -6.630*(1) 1982 1987 Stationary
Singapore  -3.547*(11) 1972 1997 Unit Root Exists -6.217*(1) 1971 1996 Stationary
South Korea -9.510*(1) 1979 1997  Unit Root EXxists -9.710*%(10) 1978 1996 Stationary
Taiwan -3.536*(7) 1977 1995 Unit Root Exists -3.684*(8) 1976 1995 Stationary

Notes: * indicates significant at 1% level of significance. The lag length of variables is shown in parentheses.
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Table 3. Gregory-Hansen cointegration tests with structural break

China Philippines Singapore South Korea Taiwan
Model Model Model .. Model ... Model Model ~ Model Model  Model
Satistics Model  with level  with with  Modelwith s Model Model with = i Model it level  with Model  with level  with
atistics . e - level shift . . level shift - with e . . e -
Wlt_h level shift with regime Ie\{el with trend  r€9ime Wlth level with trend  re9ime level shift with regime Wlt_h level shift with regime
shift (C)  trend shift shift () shift shift (C) () shift shift (C) trend shift shift (C)  trend shift
(CIT) (CIS) © (CIS) (CIS) (CM) (CIS) (CIT) (CIS)
ADF -3.37 -4.02  -6.08*** -4.1 -2.12  -6.62*** -5.56***  -3.63  -6.52*** -5.85%** .5 ,68*** .5 85** -8.60*** -7.93*** .8 gh***
lag 3 5 1 0 5 2 1 5 1 1 1 0 0 0 0
break 1976 1977 1979 2000 1991 1982 1973 1978 1988 1989 2002 1999 1995 1995 1996
Phillips
Za-stat -5.84*** 5 71*** 5 73%* -4.22 -4.24 -6.7%** -5.62%** 5 79¥** G 32x** -5.83*** 5 78*** .591** -8.55%** .8,02%** -8.86***
Zt-stat -38.02* -36.77  -36.92 -26.21  -26.62 -45.72 -39.37*  -40.67 -45.77 -39.3 -39.43  -39.83 -58.76*** -559*  -57.79*
Za-break 1977 1978 1978 2000 1981 1982 1972 1973 1987 1981 1997 1999 1995 1995 1996
Zt-break 1977 1978 1978 2000 1981 1982 1972 1973 1987 1981 1997 1999 1995 1995 1996
%;'Itl:‘;" 1% 506  10% 1% 5% 10% 1% 5% 10% 1% 506  10% 1% 50  10%
Za
C -5.13 -4.61 -4.34 -5.13 -4.61 -4.34 -5.13 -4.61 -4.34 -5.13 -4.61 -4.34 -5.13 -4.61 -4.34
CIT -5.47 -4.95 -4.68 -5.47 -4.95 -4.68 -5.47 -4.95 -4.68 -5.47 -4.95 -4.68 -5.47 -4.95 -4.68
CIs -6.02 -5.5 -5.24 -6.02 -5.5 -5.24 -6.02 -5.5 -5.24 -6.02 -5.5 -5.24 -6.02 -5.5 -5.24
Zt
C -50.07  -40.48  -36.19 -50.07  -40.48 -36.19 -50.07 -40.48 -36.19 -50.07  -40.48  -36.19 -50.07  -40.48  -36.19
CIT -57.17  -47.04  -41.85 -57.17  -47.04 -41.85 -57.17 -47.04 -41.85 -57.17  -47.04  -41.85 -57.17  -47.04  -41.85
CIS -69.37  -5858  -53.31 -69.37  -58.58 -53.31 -69.37 -58.58 -53.31 -69.37  -58.58  -53.31 -69.37  -58.58  -53.31

Notes: *, **, *** indicates significant at 10%,

5%, and 1% level of significance, respectively. The critical values are obtained from Gregory-Hansen (1996) and the maximum number of
lags for unit root testing is set to 5 and are chosen with Akaike information criterion (AIC).
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