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Fig. 1 The operation of online supervision systems for central and provincial SASACs
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Table 1 Variable definitions
BEGS AT
PAY A =% S S B TS 1 B 2R 5
GZWONLINE i AR R E B RIS AT E B W R BUEN 1L, WEUEN 0
ROA R S P
SIZE R S8V EPAP O
LEV A R
GROWTH FEEM WA K
AGE N A RSLAE PRI 1B SR 5L
TOPI BB — KB R FE I LA
MGTHOLD R E B LA
DUAL HAFRHATE HKIIUEN 1,5 WHE N 0
BOARDSIZE SN RSB E AR X EL
INDEP WS E HE P AL
DIGITAL FHEW WS o fr 3 BRI 1 HUE SR 3L
COMMITTEE T A F B HTN S i BUEC 1,5 EUE N 0
LNGDP N FEMHLBTAE 2 1y B GDP HE 285 5k

3 SZIFRY G R

3.1 #R ST

T2 T EEAENRIRES S
B, HrPanel A R T FEAR AT DL Ab
HZH Rz i 20 456 3620 NRLIAE;; 72 AL
H 21 Hp SR SE it AT (POST=0)H FE A Ny
1608 A, B 5 5L Jifi J5 (POST=1) £ A& Ky

2012 A P HEARLE R 1) POST 4=
HRMRAE A 0. Panel B {27, PAY HIXE AbR
HEZE 3 13.691 A1 0.723, [ ARMHEEL
PR IE R JG WA AR AR T =4 =B
P HEIMZ) N 88 Jit, R E LT A
o T R A K P A v (E R A A (I AE
IROKZE . S B8 P2 U 28 28 (ROA) R S5 AN
HRALE5r A 0.031 AT 0.029, 18 IR E 1
7w BEAR A RE g g mT . oAt 42 i) A5
it o i 45 R 5 DA B 9T — S

2 kg A R
Table 2 Summary statistics

Panel A FEA M 45 B

SR SEJiti /i (POST=0) BUR Sl 5 (POST=1)
WEBRAH(TREAT=1) 1608 2012
P 2 (TREAT=0) 3620
Panel B FE SRR G114
BE4 FEA = YA brifE 2 ERADA w/ME N
PAY 7240 13.691 0.723 13.623 12.002 15.655
GZWONLINE 7240 0.278 0.448 0 0 1
ROA 7240 0.031 0.052 0.029 -0.184 0.185
SIZE 7240 23.111 1.447 22.953 20.320 27.109
LEV 7240 0.470 0.187 0.471 0.081 0.872
GROWTH 7240 0.116 0.349 0.064 -0.523 2.074
AGE 7240 3.127 0.265 3.135 2.303 3.689




TOPI 7240 0.371 0.151 0.355 0.091 0.770
MGTHOLD 7240 0.013 0.050 0.000 0 0.329
DUAL 7240 0.169 0.375 0 0 1
BOARDSIZE 7240 2.341 0.256 2.303 1.609 2.996

INDEP 7240 0.374 0.075 0.364 0.231 0.600

DIGITAL 7240 1.125 1.190 0.693 0 4.500
COMMITTEE 7240 0.515 0.500 1 0 1

LNGDP 7240 11.383 0.459 11.388 10.404 12.338
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T3 T EE W ERT R
H7 I M 25 U () SR HE (R 45 1. Bl Rl
FI2) 5 AR T AN TN il A2
a5 . 45 R R, B SR 5
KT I R 2L BLI(GZWONLINE X ROA)
R E0 58 1.590 Al 1.327, HIFTE 1%7K
FERE. XRWEEELRE RS L
BT a1 A A B SR AR B T

BERTE SR HlaW) & 1% 45 BBk,
75 B AR A E R ORI R,
] % 105 2 00 A B v B N A o 4
S, TR N R B o 1 A
YA O ARG () 8] ) 45 5
B R AT [ A v I Y B R A 1
BRTHIREZ) 124.48%(1.327+1.066), B4+
PR E A2 598

F 3 AR M5 R
Table 3 Baseline results

- () @)

PAY

PAY

GZWONLINE xROA

1.590%**

1.327***

(4.41)

(3.51)

GZWONLINE

-0.104#**

-0.086%**

(-4.16)

(-3.43)

1.059%**

1.066***

(6.47)

(6.31)

0.209***

(7.26)

0.010

(0.11)

GROWTH

-0.039%*

(-2.22)

0.453**

(2.01)

-0.126

(-0.71)

MGTHOLD

-0.610%*

(-2.18)

DUAL

0.050*

(1.93)

BOARDSIZE

-0.002

(-0.06)

INDEP

0.060

(0.80)

DIGITAL

0.005

(0.60)

COMMITTEE

0.036**

(2.12)

LNGDP

0.022

(0.24)

CONSTANT

13.260%**

6.975%**

(876.30)

(4.87)

FIRM/YEAR

YES

YES

7,240

7,240

Adj.R?

0.336

0.371
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24 K 2 JE AE B I CURRENT*ROA,
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B EFHEFAC, IR 3R B E 5 A
J& B HI AL 3 2H 5 ¥ ) 2H 37 T Y S U
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% 2 ) 0 [ A A b 37 Y 5 s v I
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R 4 AT BHL
Table 4 Parallel trend test

- ()
ik PAY
BEFORE3*ROA 20.017
(-0.03)
BEFORE2*ROA 0.291
(0.48)
BEFORE *ROA 0.065
(0.15)
CURRENTXROA 1.061%%*
(2.69)
AFTERI xROA 0.810%
(1.77)
AFTER2xROA 1.081%*
(2.46)
AFTER3 xROA 1.610%**
(3.72)
ROA 1.157%%*
(6.35)
BEFORE3~ AFTER3 YES
PR R HO YES
FIRM/YEAR YES
N 7,240
Adj.R? 0.369

3.3.2 #& DID (Stacked DID)

e 22 SRR 22 73 i R vh M 2 AR
AbBAH REAS 2 JE AR D dE i 20, ] e R S
Jo A B SO 51 R A T I R0 R ZR g
X —[a] B, A SCR H HE S DID(Stacked DID)
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RN E RA L2 0IA F 44 k1) 43
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Table 5 Stacked DID
e 0
R PAY
GZWONLINE xROA 1.370%%%*
(3.59)
GZWONLINE -0.099%***

© AFTERI xROA {1 R %% /T CURRENT*ROAJX S MR 1 15 [ B AR 26 M7 A8 ¢ 2 30, bl 5 A 3 1A
A G LT i — 2 IO AL GG Y 5 P S AR . B R G (MR Sk AT 2 5 S5 R P i o FL I 32 40 i

PR NAE JG HH(AFTER2 . AFTER3)IZ W B JiU 3 1 k.



(-3.54)
ROA 1.029%%x
(5.82)
23 AR B+ O YES
COHORT XFIRM/ COHORT XYEAR YES
N 25,130
Adj.R? 0.381
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Table 6 Excluding alternative explanations
A Q) @) 3) ) (5)
PAY PAY PAY PAY PAY
ARBT WEATH) PIBATE | BIBRET 10% | BIBR>7.8 £
GZWONLINE xROA 1.051%* 1.247%%* 1.301*** 1.350%** 1.259%**
(2.29) (2.78) (3.27) (3.49) (3.32)
GZWONLINE -0.065** -0.067** -0.094*** -0.056%* -0.079***
(-2.24) (-2.35) (-3.67) (-2.19) (-3.12)
CLAIM*ROA 0.317
(0.75)
THUNDRED XROA 0.175
(0.30)
TWOFIRMXROA 0.121
(0.17)
ROA 1.046%** 1.063%** 1.064*** 1.125%** 1.228%**
(6.00) (6.29) (6.29) (6.67) (6.96)
CLAIM/ THUNDRED/ TWOFIRM| YES YES YES
o 1) AR - T YES YES YES YES YES
FIRM/YEAR YES YES YES YES YES
N 7,240 7,240 7,240 6,580 6,650
Adj.R? 0.371 0.371 0.372 0.385 0.367

3.3.5 B RBTERER R

NGRS g T 2 25 7 h RE S
R TR A SO D i T
Pl 5 2 ) Ml B0 P AN A% 0 A8 B IR A T
Wk Bk, 22 0 ERETL 2 7 B e

e B 5 A = 44 3 S I S U E

H SR X #(BOARDPAY); 3.7 5 (2)¥ A w)ll.
S bR ROA B 45N ROE. [A] A 45 B3R,
PR IR B e S (A% 00 A8 HL IR S R R
IR —DAE S T AR SO AL 45w AR
e .

R BPORBAARENETL

Table 7 Alternative measures of key variables

e () @)
ek BOARDPAY PAY
GZWONLINE xROA 1.185%*
(2.00)
GZWONLINE -0.099%** -0.073%**
(-2.61) (-2.96)
GZWONLINE xROE 0.542%**
(3.21)
ROA 1.288%%*
(4.90)
ROE 0.393 %%
(5.48)
AR TR FO YES YES
FIRM/YEAR YES YES
N 7,240 7,240
Adj.R? 0.217 0.370




3.4 Ml
341 ERULEHZEN.ERENSEAR
BFRLE B

BT SC o3 AT 48 0 M A A A R
I CGE A BRI S E A
B, SIS IE X — ML A S DA R
LKA Ak A5 B AR B AR 2 AR
I 97 T 48 4 B B 40 o ) HP AT BOKE R A
R AL, FEAS b Al B AR TR R
o, L W R G (S B R R T
(1300 s A FH R bk i, 34 1 B8 5 525 32 T 37
T B2 LA . 3R 8 FI(HAFI(2) Eon:
Al B R PR B R S BN(HDA=1),
GZWONLINE xROA W #5082 N 1E; 124
Al 78 AR B AR B BRI (HDA =0),1% &
BAEE . W REE TR 5% /K F LR,
P U 6 0F [ 7% M A 115 R RN 2
FETH [ 355 M S ke (1Y) B AR

20 b, I Bl 5 2208 AT REVE T
ZRURIE: — A5 B IGEAHLH, BP E B
FHUHERZERN TEHZHAT2E
WM EHE B NGRS, —2ER
R IR RE IR SR NS PSS =it e g R EE
BT EA A E B2 S B AR,
Bl B¢ 23 e S A Aot v PAN A BHE B E . 4
T [ B R B s AL AT N IR

TR A DL B I A S 5N R E e T 4
FAREAEREAT (A A 06, HRYE Custodio 51T
(BRI B A I AR R RE ) 5 T
A [F) 41 23 1) 7 7% L 3 B v A 8 VR 115
B 5 RIS R i sh; 1L A1
o B B AR R S Ak BAT MY I AT AR,
HAF RN E G HE BRI, I,
v 1B BE WS B A R BN, EA AR
T A B R A SRS BRI
il #5 EBAAE T LA B S S FEAR S
R SR L)

FRAE Custodio SEB7IHIEA T 5508, 1
FEENIME ) EvkE Hae /1 E BdE
R, 2796 it 50 AR SR S BT IR ) A
Al HE AT R R I R = R
) ROV 28 7 %2 JeAGRE BE R =6 Bl 2 43 T
R R e 8 R RE B AR AR, R R
MBS, & 8 FI3)FIFI(4)EoR: F
1 B BE 71 5 H @ B M (GENERAL=1)IM1 T
FEAH GZWONLINE xROA 28058 N 1E,
1M AE =1 & fe /1 8 B 1% (GENERAL=0)
P TFREAR T Z BB B35, H A RE0E
SEE1%/KF BB X —55 1A Jith S Hr
TAZ BB, T HER 715 B =L
(PIfARE.

% 8 BT AT A5 B

Table 8 Mechanism analysis of information effects

Q)] 2 3) 4)
AR PAY PAY PAY PAY
HDA=1 HDA=0 GENERAL =1 GENERAL =0
GZWONLINE *xROA 1.389%* 0.199 1.765%%* 0.174
(3.24) (0.40) (3.91) (0.36)
GZWONLINE -0.090%** -0.074%* -0.098%* -0.009
(-2.63) (-2.34) (-2.16) (-0.23)
ROA 0.938%** 1.920%** 0.667** 1.189%*
(4.87) (5.24) (2.55) (4.22)
4 1) A B+ O YES YES YES YES
FIRM/YEAR YES YES YES YES
N 3,620 3,620 2,400 2,408
Adj.R? 0.375 0.377 0.354 0.324
P-VALUE 0.012%* 0.002%**
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Table 9 Mechanism analysis of managerial power

(1) ()
AR PAY PAY
HPOWER=1 HPOWER=0
GZWONLINE xROA 1.747%%* 0.662
(3.00) (1.45)
GZWONLINE -0.173%%** 0.034
(-4.56) (1.11)
ROA 0.996%** 1.061%**
(4.65) (4.15)
25 ) A2 B+ HOT YES YES
FIRM/YEAR YES YES
N 3,827 3,413
Adj.R? 0.3662 0.3583
P-VALUE 0.010%**
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Table 10 Cross-sectional analysis of SASACs’ monitoring motivation

1) 2 (3)
A PAY PAY PAY
CSOE=1 CSOE=0&HMKT=1 | CSOE=0&HMKT=0
GZWONLINE xROA 1.479%%* 1.421%%* 0.310
(2.65) (2.30) (0.50)
GZWONLINE -0.105%* -0.082* -0.060
(-2.40) (-1.94) (-1.18)
ROA 1.426%** 0.588%** 1.126%**
(5.24) (2.29) (3.46)
325 i) A8 R+ B YES YES YES
FIRM/YEAR YES YES YES
N 3,520 2,203 1,517
Adj.R? 0.339 0.426 0.415
P-VALUE 0.917 \ 0.065*
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Table 11 Cross-sectional analysis of SASACs’ monitoring ability

1) 2)
AR PAY PAY
FIRMEXP=1 FIRMEXP=0
GZWONLINE xROA 1.476%** 0.263
(3.83) (0.31)
GZWONLINE -0.08 7% -0.071
(-3.30) (-1.24)
ROA 1.001%%x* 1.065%%*
(5.07) (2.70)
P 1A B B YES YES
FIRM/YEAR YES YES
N 5,680 1,560
Adj.R2 0.330 0.387
P-VALUE 0.033%*
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Table 12 Cross-sectional analysis of regional digital economy development

(1) @
A PAY PAY
HDIGI=1 HDIGI=0
GZWONLINE xROA 1.863%** 0.469
(2.88) (0.76)
GZWONLINE -0.056 -0.117**
(-1.29) (-2.26)
ROA 0.658%** 1.116%**
(2.60) (3.24)
5 1) 2B B+ B0 YES YES
FIRM/YEAR YES YES
N 2,037 1,683
Adj.R2 0.399 0.425
P-VALUE 0.009***
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Table 13 Further tests of compensation stickiness

A (1)
2 PAY
GZWONLINE xROAxDOWN 0.711*
(1.82)
ROAXDOWN 0.614%%*
(-3.10)
ROA 1.695%%*
(7.29)
DOWN 0.035%**
(2.88)
1) AR B4+ B YES
FIRM/YEAR YES
N 7,240
Adj.R? 0.368
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Table 14 Further tests of ability-based performance vs. luck-based performance

1) (2) 3) 4) (%)
A PAY PAY PAY PAY PAY
MONO=1 MONO=0 HSUB =1 HSUB=0
GZWONLINE xROA 0.211 2.156%** 0.646 1.795%#*
(0.41) (4.16) (1.51) (3.52)
GZWONLINE <SKILL 1.731%%x*
(2.88)
GZWONLINE xLUCK 0.644
(0.35)
GZWONLINE -0.114%%** -0.045 -0.113%** -0.107%%* -0.014
(-2.78) (-1.07) (-3.60) (-2.80) (-0.42)
ROA 1.382%%*x 0.929%* 1.139%% 0.775%**
(4.18) 4.72) (4.32) (3.63)
SKILL 0.837%%%*
(2.83)
LUCK 2.250%#*
(2.61)
325 8| A BB B YES YES YES YES YES
FIRM/YEAR YES YES YES YES YES
N 7,240 2,470 4,770 3,620 3,620
Adj.R? 0.123 0.427 0.348 0.348 0.342
P-VALUE 0.008%** 0.012%*
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Digitalization of State-Owned Capital Supervision and the
Effectiveness of Executive Compensation Contracts in SOEs:
Evidence from a Quasi-Natural Experiment of Online Supervision
Systems
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Abstract: The digital transformation of state-owned capital supervision represents a critical step
toward deepening regulatory reform and modernizing the national governance system. This paper
investigates how such digitalization affects the effectiveness of executive compensation contracts
in state-owned enterprises (SOEs). Exploiting the staggered rollout of online supervision systems
by the State-owned Assets Supervision and Administration Commission (SASAC) as a quasi-natural
experiment, we find that supervision digitalization significantly enhances the pay-for-performance
sensitivity of SOE executives. Mechanism analyses indicate that this governance effect is driven by
improved information flow between regulators and SOEs, alongside the constraint of managerial
power. Furthermore, this incentive-improving effect is more pronounced under healthier
government-market relations, stronger supervisory capabilities of regulatory officials, and more
advanced regional digital economies. Additional tests reveal that digitalization effectively mitigates
compensation stickiness and ties executive pay more closely to skill-based rather than luck-based
performance. Overall, this study extends the literature on SOE reform and digital governance,
providing novel empirical evidence on the micro-governance efficacy of regulatory technology

innovation.
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