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Abstract

Digital transformation has become a key driver of industrial upgrading and eco-
nomic growth. However, whether it translates into actual productivity gains remains
an open empirical question. This study analyzes 225 sub-industries in Taiwan using
data from four waves of industrial and service sector censuses. A composite digi-
tal transformation index—capturing IT infrastructure, workforce composition, and

operational practices—is constructed through averaging and principal component
analysis (PCA).

To evaluate its impact, we employ weighted regression models that account for
nonlinear effects and interaction terms related to industry size. Subgroup analyses
are conducted across manufacturing, services, and other sectors. For robustness,
we further apply propensity score matching (PSM) and generalized propensity score

(GPS) methods to estimate treatment effects under varying levels of digital adoption.

The results indicate that digital transformation significantly boosts industrial
output, but the relationship is nonlinear—following an inverted U-shape. Moderate
to high levels of digitalization produce the greatest gains, while excessive transfor-
mation may lead to diminishing returns due to integration costs or technical con-
straints. The benefits are more pronounced in the service sector and among small
and medium-sized enterprises (SMEs), whereas structural barriers in manufacturing

may hinder short-term gains.

These findings highlight the need for sector-specific digital strategies. Rather
than assuming “more is better”, policymakers should pursue phased and differenti-

ated approaches to foster effective and sustainable digital development.

Keywords: Digital transformation, Gross production value of industries, Panel

data, Propensity score matching, Industrial heterogeneity, Policy recommendations
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R 410 AP ERHIEZRO S BT ERER (%o BB EH)
A. Ht BB A3 AR

% % 5 3HA
(Intercept) 1.655"
(0.799)
SEAFFHHE 0.001
(0.0004)
BEERFHE G 26957
(0.860)
& ETHE R 3.606
(4. 370)
EAE¥XAABREEE 0177
(0.068)
EEFRLMEE  0.049
(0.053)
EEZERER 0.052
(0.167)

B. REAMNKAZHFHRTHE

¥ R4 SMD & ## SMD eCDF Max (%) eCDF Max (4 )
ééf\fﬁ4;iﬁ%ﬁ‘” 0.280 0.086 0.302 0.204
¥ F A 0.337 0.113 0.255 0.137
ﬁ%ﬁ%%x%ﬁf’ 0.181 0.073 0.330 0.221
E¥XORABREAE -0.101 0.088 0.077 0.115
E&ﬁifFﬁi;iﬁb’“” 0.051 0.070 0.102 0.131
Bk 0.068 0.049 0.118 0.092

C. RENAHBUE¥EELBRE (Wi t BT)

48 3 BATFH LNGDP 2Z2#2 AR
TREAT =1 (FB¥E4) 16.996 - 358
TREAT = 0 (4=#]41) 16.628 - 358
Fig £ R 0.368 t =—3.167 p=0.0016""

TURTE 01% KBEEBEE T ATE 1% KREEEE T ATE 5%
KL RTLE 10% KELEE ; 495N A2 ER (Standard Er-
ror) s SMD &7 Standardized Mean Difference °

AFALEBE S ERA A PaRgELERTE » HiRhEfEH 4 o
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R A1l AP EHESAZAE B ERER (PCAES RS 2 &)
A e BEREIER

¥ £ 3HE
(Intercept) 1.974°
(0.813)

SEAFFHFE 0.0008
(0.0004)
£ 0 EH A L] 2,898
(0.855)

EEERE 2.691
(3.574)
E¥EAABRETE 02337
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EEFRLMBEE 0088
(0.054)

EEZERER 0.034
(0.180)

B. REAMNKAZHFHRTHE

bl R4 SMD & ## SMD eCDF Max (%) eCDF Max (4 )
%’\#%i’y Ei-y 0.311 0.079 0.302 0.209
P F R LA 0.359 0.106 0.264 0.149
%Eir%x %E 0.182 0.102 0.334 0.251
E¥XORABREAE -0.110 0.061 0.082 0.090
g%#/&;\tﬁa“ z3 0.091 0.061 0.107 0.116
FRE 0.070 0.059 0.114 0.101

C. RENAHBUE¥EELBRE (Wi t BT)

48 3 BATFH LNGDP 2Z2#2 AR
TREAT =1 (FB¥E4) 17.007 - 355
TREAT = 0 (4=#]41) 16.668 - 355
Fig £ R 0.339 t=—3.016 p=0.0027""

TURTE 01% KBEEBEE T ATE 1% KREEEE T ATE 5%
KL RTLE 10% KELEE ; 495N A2 ER (Standard Er-
ror) s SMD &7 Standardized Mean Difference °

AFALEBE S ERA A PaRgELERTE » HiRhEfEH 4 o

42

doi:10.6342/NTU202502761



& A412: PHESCHERPVEFLBEZ Ay HEUAFHER
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(Intercept) 0.798""
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(0.006)
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ARARVLE EANBLAE B e AT o

A 4.13: PCAR S SAZ 87 38 4 9 R XM G 2 AR 45318 2
Y f&3HE
(Intercept) 3.4052""

(0.9999)
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(0.00027)
B ER TR B 3.07817
(0.4732)
EEBIEE 2.4148
(3.0906)
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(0.0629)
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(0.0306)
A RS EBFE -0.0649
(0.0604)

SRR 0.1% KEEERE 0 RAE 1% AR EBE " Ak 5% KK L
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KR ERAFVAE RN B ot AT o
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