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The Effect of Ratio of Female Board Members on Labor Productivity and the
Relationship with Innovation Propensity

First Theory-Oriented Research Group, National Institute of Science and Technology Policy
(NISTEP), MEXT

ABSTRACT

In Japan, as mentioned in the "Fifth Basic Plan for Gender Equality" (Cabinet
decision on December 25, 2020), a series of issues related to the women empowerment
are an urgent policy issue. At the same time, the relationship between corporate
performance, including labor productivity, and the women’s empowerment is a topic of
academic interest. This study estimates the causal effect of an increase in the ratio of
female board members (out of total board members) on labor productivity using a new
method that combines the control function approach and the instrumental variable method.
In addition, while the women’s empowerment and innovation have often been discussed
anecdotally in the context of the diversity, by constructing a unique data set that combines
the Japanese National Innovation Survey and information on corporate social
responsibility (CSR), this study examines the relationship between realization of product
innovation or business process innovation, and the women’s empowerment at the firm
level. This study reveals that an increase in the ratio of female board members enhances
labor productivity, and that the ratio of female board members is positively related to
propensity for business process innovation.



(2 DR—]



D P EEEANGEZDHRROA ) R= 3 v

A/

M AL

EH L DORE%R
(58
B E

TDE T T8 5 RBAILRISEEEAG ) (FF 2 4812 H 25 HEERE) THERE
NTWBESZ, ZMiER2D<E —HOZ L IZBEOBHERETH L. T FERHIZ, %
EAEFENEZIZ U D & Uz 3 & MG ORI OBBRIZ DWW TIRZEMIICE % < LD
FEONTNWDET—YTHD. AFETIILIEZRELED EAPITEERENEICG X 58RI
DWC, AV A=) Tyrovay -7 7a—F e BEEREEMAGDEZFTFULOT
iz, HEROE®RTHTELTWS., £/, INE LMWL 1/ R—Ya v OBR
EERRMED R CHAEIZEES N D Z D3 Do 720, —MBEE T2E 1 ) R—Y a3 Vill# ]
D CSR (REDHXNEM) ([T 2IEME 2HAI -T2ty b2 HE
THI LT, REERZHFMLLAEZTEXI N A/ R=Ya Vv XFEV R - TOaL A - A
JR—a v OEB LR BIR E OBIRE TR, S OFEER, Mg E]RRD R
FEEEEERNREOREEKT ERIESZ, WHEERFL VXX - TOoRA - A ) R—
Va VEREFARIIEIZEELTWS I ENHS MRS

F—7— N ZMIEEE, O7@IERENE, 1/ R—=Ta Yy, FRGRER

JEL code: J16, J24, G34, C39



1 ([EL®IC

BrETTlX, BE, HRRE7 A —F L0 oRmEKINDE [V v X—F vy TR OG5
VX VIIIBWT, EAMEL, BAOPFERSOERICAIT TRENL < H B LH, EERMIZ
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et al. (2018) THHINTWE K S1Z, ik, BHBHHEIIKBDO Y A7 PKRENVA /) X—T 1
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5 X 0 MEEEIIZ 1% Martinez and Rambaud (2019) 23841272 5.
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LM B L WS B L 1E 2 B3, Diaz-Carcia et al. (2013) Tl R&D F—AD Y = ¥ X —=%kREIZOWTH
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WIZDOWTRL, mBEOE A TIIANEZEATHS.

2 EFIET—H
2.1 EFI
2.1.1 THEELLEREFEBEEMEICET IO

BLIATE LUK SIT, LWHEAE R B4 BICIEH RN RIZ X B FEE N 7 2D
EUTWESHREMEDRD L. T20b, WM KREIENG Ld L, FEHEEEPERS] &
WO HROBRE, [Z26 2395 AEEERSVREICBEVW TR BRERE ] WS )
HOBERBHHEL TV RN D 5. BITMATI, TDXIZREENA 7 AFEHINT
WBEDD, AN TR EIREMHER D D X 5 A, YRR EE R U
TZLEEED DD, %< OMFEIXEIEMEET IV TOMIIZEE>TWVWD. Tk, EEMEI
BROBRWERZROITHT Z AR~ S5THS. 22T, OLS PEEMRET VIZLS
I E T o 1215, FRANAS 7 AZFRT 2720108 <S5 HW SN T WS HIED Arellano-Bond
GMM (Arellano and Bond (1991)) & AR CTikA 2 Fi7z72 ik (kA 2 O 2 0% HWTHE
250N EATD.

£9, Arellano-Bond GMM TH 5%, ZAUXLL R OEERIE (n) % & A7 I @A B9
% AR(1) (1IROHECHE) 2ELEPDOTHS.

labor_productivity;y = o + Bilabor_productivity;;—1 + Pawomen_board_ratio;:
(1)
+ Z ~ * controls + n; + uj



BB, ulFBEEETH L, IMREERL, IR () 2Z8kLTWS. ZZTREEME ()
BRETEH-0D1Z, 1EBOBEAZELS L,

Alabor_productivity;y = & + B1Alabor _productivity;;—1 + BaAwomen_board_ratio;
(2)

+ ) 7 Acontrols + Ay

22T, Wi2,Yit—3,Yit—a, -.) ZiRmIHE OERFEMIZHNS DD, Arellano-Bond GMM TH
5. 1220, ADobnndi@0, RAEHIZRIMEEPREEL TWAGEITIE, ZOERSEME
0L, Lzhio T, —BikERIIB SR, ZOHE, HEEE S RAIMHEE A E
N2 2n, FEEEENRIFEBEL Ty, 2EZX 52 8T —RINICEELEH 5. TN,
57 A FEME AT IOATAE % S5 FH AR TR UZE DO TH S 2%, AIIMHE S 57 @85 A= £ 250
BRH2LEZEZADONARENSTHD (BFIZIX, REELEIZDOWT, SEQIEER AN
FEOIHBRAEDP SMN.TH S EEZDIIIEIELHE05THSB) . 72721, Arellano-Bond
Estimator &R FIC L BRI NA 7T A% 5k T 572D L HWONIHERTHE0 5, &
WHE LT, athzfr> e L.

RIZ, ARETRET W75 (kA SR THE2, TNEUTORREIZL > TZOH
ERE[2EDTHD. FTRIICFARGERNZEHT 2.

labor _productivity,; = Brwomen_board_ratioy + 1214 + Yo22it + Ut (3)

women_board_ratio; = aqlabor_productivity;; + Y321t + Vit (4)

b, WHRELRIZERD D 2L, T XTHEEEEICEROS 2EHOTIZEEX
NTWBHELWHIZ e Thd., ZORKHAERNIINL, avyha— - Ty ovay -7 7u—
FEHWT, o 2#ETH. TOEIREE LT, AN2 OLSIZTHEL, KE (w) Z2EHE
I 5.

women_board_ratio;; = 11215 + oz9; + wir (5)



wizzZ ZTlEonEE (©) 2HWT, X% OLS ThHIlRT 5.

women_board_ratio; = aylabor_productivity;; + v3z1i + 3w + Uit (6)

BRI vy =0y +vy & U, TDov Z28EEHE LT, 3) RE2ELFETHE TN, K
PR BIED T EEEICSZ2RNROERTOREICEHT 2HEENFEONS. BH, 2 &
WAIZ 5453y ba—IVEHTH YD, 2013 (4) NOEIMELHE UTHRTE 5.

2.1.2 RMZBIEREA I/ R=—2 3 VERRICET 500

A R=VaVEER (FaX Ik -4 /) R=VaVvEREEVRRA - TALA - I R=V 3
VEB) SRR U, SHEBIC KM BRIEEH W 2175. R, ZI TR/
R—> a3 VEBIZDWT (Yes, No)D 22D 5L, 1 DOWBHIETN57-%, Probit €7 L%
W3, A/ R=ya FZ7aX I b A I R=a v VR A TARA - ) R=T 3
YBHBTD, TNETNEYWHALEIZEE, Probit S %1772, ThEZNOHEFHERIC
DWW, HMEHICERETH 20 ENEZMEET 5.

2.2 FT—%

AMETHNSE F— ZIIHARD EGREDT— X ThH 512, fEEH— A7z 0 A hfifEEE T E
BINDFEEENEIZOWTORIICHWS T — Xy MIIFEET 2013 4005 2019 FEFTD
BHAEGENTEOE, TS IFHERE CSR T — 2B X UOHERFMHE T —X (X4 YV A
M) Z2EAELTHESNEY ULEN>THWSTF—XE Yy MMECSR UM - AMIER) 12BEd
57—k e LIBREOMBHRD THER—Z] THEEINTWVWS. FHIRFERF CSR 7 — &
DS IXEMEBILRD T — X 05MF 50, FEAEENE LA TRIN TS FRERTH D5, K
A/ R=2a v OBRIZET A2 AICHVS T— 2y MZDOWTIE, &FA / R—=Yay

FEE 2020 FFFHE (J-NIS2020) DFE#HZHANTWS., ZOLEA / X—> 3 V#2020 £

Ly, DICHWTWAAEORAIE (8K TH5.

BREREANS AETTHBEE, FNOIRYFREED | FRIOEREE LTH-> T3,

AERPERE CSR T — &1 TR - AMIEF ] #W, TCSR &M% - A Emk - PIHEHISE ) #W, TBREE) Mo 3 Mk T
HY, AWIETIE TEM - AMER] foAZFHL .

Brzows B I3HUHEA - BEAB IUHITHRE, TR THY, ZTDI3HILEDIZEDLRE L
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B2 ens, MEH#EP CSRICETETF—XIZOWTH, ZDO3EMOFEHELY, TODL
Iz, BREA I RX—=va VAR 2HAOEREANTESEZ Lz, L oT, HEIEEMEICHE
TEI NIV T =R EANTED, 1/ R=YaViZBHTE20MErnAesryaros—
REAVTWS.

2.2.1 HMKREHKREGEHEEMICEYT S0

LR B R AT 52 0M Tk, FARFLGREIPHRT AR 2EEL, a2V b
O—)L-7y7vovay . - 77a—FBEEREEZHAGDLE - AEEZAWS. Thbb,

1. WEHAZ AT @A EVE T &5 0 BRI LM B L TH 5 ik
2. MR LM BT & 0 SRR I 4 pEVE T & % SiRE

D SDVEONEDMREEZEZ D, ZOHETIEH2.1220WT, avha—) - 77y r¥ay -7
TH—FEHVWEZLIZLY, TORBIIOVWT BT ELE SN, TOH2. ITBIFEES
BEEBE UTHWS Z e TLICHT 2 ~BtER 2G5, T740bL, Tk 2. (IZHT 5 #(E
BEPAFHRETH B Z LT s wv. D720, 2. 12T 2 BIEEBOZ LM I1Z D\ ik
TERENRD L. Tihbb, FHEAEERIZEGRYD D, LWHKBEREIZMTIOLERTH S &\
SEMMUENKETH D, I T, AWETIE, LR LR BILER L 2 2N T NHBIHZE
BITE S, BAFEB OB 2 HIIHIER L UTHRER I B2 & EORBUZ DWW T I0%EFIXHE TO
RZUNIORT. 28, BELKOBMIZ, {DE LA G ORiHE:, MEHE—ANkD
N CH80) ORi4EZE, 78 ERRISEOREZE D3 2%k L, ¥/ NAMNRAF oy
22 UTC, {MREERERSEONEE, BMMErR G ORiES, Lefm®R POz M
W5, TIN5 DREEBROERIZ, WET— 20BN L, EEMREIZBURICKIGT 52,
A BHRIZIIRESHELRVTHA D, LW RBICEIESEESINZEDTHS.

DE Ly A IZAMEHEZMEEGHTHRLUZEDTH D, MEE— N0 AMEBIIAMEEEF+ 9758+ A
B O(RE) ZHEPREHREEBTRLEDDTH S, £, 7 EBRFSRITE LRARS CHA) 257 EEThlRU
LD TH 5.

T ZTWS HERSIIHENS+ZRRE - iNYEDZ e THD. £, DERBEIT ] »SERDELAET L
BETHRUZEDZFIWE (%ER) THD.
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RIZTRUZZ@Y, FEERENE & BE R DEAIZ I R T I0%H EKMETEGRY H 5 (FHXH
Z0ZFEBR), LWIRREEL. TUT, ZMEKENRE BAELBOBAZTNT I0%H
ROKMETZ DRBEPHETIR AW (BEEKEIZ0Z2E8), LW RREZGL. Lo T, Z
o DRI Ddli 1% 2. ZMER B L 72 2 HTRADHRELBME LTAMHTH L Z
WD

2.2.2 HAEXHKE=

ZITCR, EABERICOWTRY. aY b —)VEREED, FEHIILES LU EERE
ARz DWW T, BAFO&RZ/HE,

1 FEBALE, FEESALE, BX0ar bu—VEBICEEY 2 AR

B e R BUME BROKME

TN O%0 8676  9.62 1.00 4.49  16.27
LR EE#E OE) 2686 1.85 0.70  -0.51 4.12
EARE R O£ 8971  3.86 1.60 -1.73  11.32
PEEFR OIBD 8971 6.36 1.62 0.00  11.22

30 A E e O 4150 12.60 0.20 12.15  16.10
WP EREE () 8761 -5.13 1.52 -12.85  -0.50
DE L ¥4 (%0 8979 -0.21 1.05  -6.64 6.41
Y AERE 8971 40.77 3.68  26.30  60.60
M PR L ) 6366  1.34 .12 -2.30 4.61
LR R (8D 5641 -1.70 0.60 -4.17  -0.03

72, BEABIZOWTORAKEEZIILLTOED TH 5.

B2 2T, BALMRIIECEEZMRRESRTRUZEDTH Y, MBEELRIEEATHI GO 2 L E
DHETHS. 7z, 30KERIECEEFHDOAFERS L IZETIVAFIESRT, KEABFYPEE 2 EIER
AENTWS., 512, ZITESERME I MT2R BB L0, MTITH F2Ru s Eh L AEFED
WAZizHsFEZ2EL, MEE) 2R<) LENTWV5S.
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K 20 BRI T 2 IAKG &

AR Yy BMERE BAME EBOKME

D. MMEPFEFERNER 6894 -0.08 3.89 -44.96 79.97
D.DE L >4 Gi%) 6981  -0.01 0.33 -5.17 4.85
D. 7 E#AIZEE 6996 0.29 712 -174.43 115.57

D. B4 M Oh480 5713  0.07 0.76 -5.61 9.46
LRRME 8962 20.41 354.18 -13271.43 24721.05

D. A2 i 550 6918  -0.01 0.29 -7.66 5.40

A ID. IRETERE 2R T

2.2.3 HTMZBILEREA I/ R=—2 3 VERRICET 50W

LR BERE A ) R=2 3 VEBUET 2 0B WTE, T2E1 /) X—2 3 V#2020
A & EGORIETIMET —XBLPCSR TR 2O 20 ELRHY, £/, %
BUZESIZZNFr7aresyarDF—Xty hTHE. TDH, 2EA I/ RXR—va v
2022 FEFAETIX 12,534 DYV TADESNTWED, HETEZHDIEZTDSH 3584 T
HbH. IHIT, KIFEDHHIO LS THMEELRIIOVWTZDOE FRBEIS &, YRLM%
BEHRIZOWT 10] 2HE L TWERERDIRRE LS5 LWD, KON TIRACHERAR
M1 22ULT, ThoMBzERs Z2icd5Y. KRoicld 27 —& 1y b OHEARE &

AT D@EY TH 5.
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