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Abstract

The digitalization of tax administration (DTA) represents a transformative institutional
reform; however, its influence on regional entrepreneurship remains both theoretically
ambiguous and empirically understudied. Drawing on institutional theory, we examine
whether and how DTA is associated with regional entrepreneurial entry by reshaping
entrepreneurial resource allocation. Using China’s “Golden Tax Project III” reform as a
quasi-natural experiment, we apply a staggered difference-in-differences approach to a
panel of 282 cities from 2009 to 2022. The results show that the implementation of GTP III
is associated with higher levels of entrepreneurial entry. Mechanism analyses provide evi-
dence consistent with two primary channels: the agglomeration of technological talent and
improved access to financial resources. Furthermore, the enabling effects of DTA are more
pronounced in regions with more developed digital infrastructure, stronger administrative
capacity, and higher institutional quality. These findings extend the literature by linking
tax digitalization to regional entrepreneurial entry and by clarifying the mechanisms and
boundary conditions under which its effects vary.

Keywords: entrepreneurial entry; digitalization of tax administration; golden tax project
III; institutional theory

1. Introduction
The digitalization of tax administration (DTA), defined as the integration of advanced

digital technologies such as big data, cloud computing, and artificial intelligence into tax
collection, compliance, and enforcement, has become a prominent feature of modern fiscal
governance. Across both developed and developing economies, governments have increas-
ingly adopted digital tax tools to strengthen monitoring capacity, improve administrative
coordination, and modernize revenue collection systems. OECD [1] reports that around
75% of tax administrations have adopted a comprehensive data management strategy,
while national tax systems still differ substantially in structure and competitiveness [2].
These developments reflect the broader rise in data-driven public finance, in which DTA is
expected to enhance information transparency, administrative efficiency, and enforcement
effectiveness.

Although DTA has become a global policy trend, its design and implementation
vary widely across countries and regions. Some jurisdictions have established real-time
e-invoicing and integrated digital platforms, whereas others still rely on fragmented or
semi-manual models due to infrastructural and administrative constraints. For example,
Singapore’s “Seamless Tax” system links tax data with registries and banks, reducing
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business-incorporation time to about ten minutes and achieving a 98% online-filing rate,
supporting its high venture density [3]. By contrast, Kenya’s Electronic Tax Invoice Manage-
ment System, modeled in part on Brazil’s e-invoicing, has faced infrastructural and admin-
istrative bottlenecks, limiting SME adoption and raising entry barriers [4]. These differences
suggest that DTA is not a one-size-fits-all technological remedy, nor does it produce uni-
form results. Its effects may depend on how digital tax tools interact with the pre-existing
institutional and infrastructural conditions and are therefore context-dependent.

While a growing body of research, especially studies exploiting China’s Golden Tax
Project III (GTP III), has examined the effects of DTA, the literature remains predominantly
focused on firm-level consequences, with relatively little attention paid to regional-level
consequences. Existing studies find that DTA can enhance corporate fiscal transparency,
broaden firms’ access to external financing, and increase firm-level investment efficiency
and innovation output [5–7]. Other studies find less favorable effects, showing that DTA
increases firms’ audit expenses [8] and reduces efficiency wages [9], which may distort
resource allocation and partially offset firms’ benefits.

More recently, scholars have begun to explore regional consequences of GTP III, includ-
ing its effects on local government debt [10], green development [11], and fiscal revenue [12].
However, its impact on entrepreneurial entry remains underexplored. Compared with
incumbent firms, potential entrants are typically more sensitive to changes in regulatory
visibility, access to finance, and compliance costs [13]. Accordingly, entrepreneurial entry
provides an especially informative lens through which to evaluate the broader institutional
impact of tax digitalization.

How does digitally empowered tax administration impact regional entrepreneurial
entry? Does it stimulate new business formation or suppress it? Existing studies offer pre-
liminary insights but do not provide a systematic explanation for understanding how DTA
influences entrepreneurial entry. On the one hand, digital tax enforcement may increase
compliance costs through real-time data reporting requirements, mandatory e-invoicing,
and more frequent audits—factors that may discourage entrepreneurship, particularly for
resource-constrained startups [14]. On the other hand, it has the enabling potential to foster
a supportive environment characterized by transparent rules and effective governance,
which may reduce entry barriers to formal entry and boost business confidence [15]. These
competing impacts can be conceptualized as the cost escalation effect and the institutional
optimization effect. While prior research has mentioned these effects in isolation, they have
not been systematically examined within a unified framework. In addition, identifying the
boundary conditions under which enabling or constraining effects prevail remains an open
empirical question.

To reconcile the tension between DTA’s constraining and enabling effects on en-
trepreneurship, this article investigates whether, how, and under what conditions DTA
is associated with entrepreneurial entry at the regional level. Institutional arrangements
in China have been shown to shape economic outcomes through structured policy inter-
ventions [16]. China’s Golden Tax Project III (GTP III) is among the most comprehensive
DTA reforms in a developing economy. Unlike less centralized and more discretionary
tax regimes (e.g., Lithuania’s elective quarterly VAT filing or India’s incremental GST
adjustments), GTP III features stringent enforcement, full administrative coverage, and
deep technological integration. These features reduce policy confounders and provide a
suitable setting for examining the relationship between DTA and regional entrepreneurial
entry within a staggered DID framework. Exploiting the staggered rollout of GTP III as a
quasi-natural experiment across 282 Chinese prefecture-level cities from 2009 to 2022, we
adopt a staggered difference-in-differences design and provide credible evidence that DTA
is associated with higher entrepreneurial entry.
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Our analysis yields three contributions. First, we extend the literature on digital
tax reforms from firm-level outcomes to regional entrepreneurial entry. We show that
the effects of DTA are context-dependent. Rather than emphasizing either enabling or
constraining effects in isolation [10,17], we document how both forces may coexist and
vary across settings.

Second, we identify institutional conditions under which the positive association
between DTA and entrepreneurial entry is more pronounced. We find that the effects are
more pronounced in regions with stronger digital infrastructure, higher administrative
capacity, and higher institutional quality. These findings highlight the importance of
institutional complementarities and are consistent with the ecosystem perspective that
emphasizes interdependence and boundary conditions [18].

Third, we provide evidence on two primary mechanisms through which DTA pro-
motes entrepreneurial entry: the agglomeration of technological talent and improved
access to financial resources. Within entrepreneurial ecosystems, human capital and finan-
cial resources constitute two of the core components [19,20]. These mechanisms capture
how digital tax reforms may reshape regional resource conditions that are central to en-
trepreneurial entry. The integrated research framework is illustrated in Figure 1.

Figure 1. The research framework.

2. Institutional Background and Research Hypothesis
2.1. Institutional Background

The Golden Tax Project (GTP), approved by the State Council, is a key e-government
reform to digitize China’s tax administration. The reform has four phases (GTP I–IV),
of which the first three are completed. Phases I (1994) and II (2001) focused on VAT
regulation through invoice management. Phase I introduced a manual anti-fraud system
for cross-verifying invoices, while Phase II extended monitoring across the VAT cycle—
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from invoice issuance and verification to filing, auditing, and inspection. Together, they
laid the groundwork for VAT compliance but remained narrowly invoice-based.

Phase III (2013) marked a shift from “Invoice-based Tax Control” to “Data-driven
Governance”, enhancing automation and real-time monitoring (see Table 1). GTP III
involved establishing “one platform, two levels of processing, three coverages, and four
systems”. (1) “One platform” is a unified infrastructure with centralized hardware and
software, improving efficiency and reducing evasion. (2) “Two levels” centralize data
collection and analysis across national and local authorities, reducing fragmentation and
oversight gaps. (3) “Three coverages” include all tax categories, all stages (declaration to
enforcement), and both state and local bureaus, strengthening source control. (4) “Four
systems” cover invoice management, tax administration, external information, and decision
support. Together, these created a professionalized digital governance chain and solid
data foundation.

Table 1. Golden Tax Project evolution.

Phase Execution Time Core Tech Key Control Focus Impact

Phase I 1994–2000 Manual data entry Anti-fraud control of VAT
invoices

Improved invoice legitimacy;
Laid the groundwork for
digital tax enforcement

Phase II 2001–2013 Invoice
cross-verification

Comprehensive VAT
invoice verification and
monitoring; “Three-flow

matching” *

Expanded tax coverage;
Strengthened tax
administration

Phase III 2013–Present
Big data, unified

platforms,
Cloud infrastructure

Data integration,
Full-cycle tax

transparency and
governance

Deepened digital adaptation,
transparency, and compliance

demands

Note: * Three-flow matching = goods, funds, and invoices must align.

To reduce systemic risk, the rollout of GTP III was staged: pilot implementation in
2013, expansion in 2014, and coverage of an additional 14 provinces in 2015. By the end of
2016, GTP III had been administratively rolled out across all mainland provinces (Figure 2).
Importantly, the phased implementation was orchestrated by central authorities rather than
determined by local characteristics or preferences, as documented in the “GTP III Project
Management Measures” [21]. The selection of pilot cities in the initial phase reflected
geographic and developmental diversity, spanning eastern, central, and western China,
and including areas with varying levels of economic development and administrative
capacity. The diverse selection of pilot cities makes it less likely that the rollout sequence
was influenced by local factors, thereby reinforcing the assumption of exogeneity necessary
for empirical design. Therefore, the phased rollout of GTP III provides plausibly exoge-
nous variation in treatment timing, exhibiting the features of a quasi-natural experiment.
This contrasts with systems like the U.S. Modernized e-File and South Korea’s Taxpayer
Information Management System, which lack staggered rollouts and comprehensive cov-
erage. Relative to cross-country experiences of digital tax reforms, GTP III provides a
distinctive empirical setting for examining digital tax administration. Table 2 presents the
comparative overview.
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Figure 2. GTP III rollout dates across regions.

Table 2. Digital tax reforms and platforms: cross-country comparison.

Country Tax System Implementation Time Key Features

USA Modernized e-File (MeF) 2004 Automated tax matching,
digital filing

UK Making Tax Digital (MTD) 2019 (VAT); 2024 (Income Tax) Digital record-keeping, digital
filing

Norway Alt inn i ett (Altinn) 2003; upgraded 2008 Pre-filled forms, one-stop
service

Singapore IRAS myTax Portal
(IRAS e-Tax) 2008 Pre-filled Tax Forms, SingPass

Integration

South Korea Taxpayer Information
Management System (TIMS) 2009 Real-time data integration

Lithuania Electronic Declaration (EDS) 2015 EU-compliant, corporate tax
reforms

India Goods and Services Tax
Network (GSTN) 2017 Unified Pan-India Tax

Compliance

Kenya Electronic Tax Invoice
Management System (eTIMS) 2023 Automated Tax Compliance

2.2. Research Hypothesis

Although DTA has received growing attention, its implications for entrepreneurship
remain underexplored. Drawing on institutional theory and the entrepreneurial ecosystem
literature, we view firm entry as shaped by the dynamic interaction of resource flows (e.g.,
human and financial capital) and institutional environments. In this context, digital tax
administration can be understood as a policy shock that alters these underlying condi-
tions [22,23]. We develop a conceptual framework (see Figure 3) to organize how DTA
triggers two competing mechanisms, and to establish a clear linkage between theoretical
channels and empirical identification [24]. On the one hand, enhanced enforcement and
reporting requirements may increase compliance costs and administrative burdens, poten-
tially discouraging entry. On the other hand, by enhancing regulatory transparency and
strengthening the integration of taxation and financial information, it facilitates resource
flows and reduces entry frictions. Ultimately, the effect on regional entrepreneurial entry is
the net outcome of these opposing systemic mechanisms, which motivates our competing
hypotheses and empirical tests.
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Figure 3. Theoretical framework.

2.2.1. The Constraining Face of DTA: Cost Escalation Effect and Entrepreneurial
Entry Suppression

Institutional theory holds that regulatory institutions shape market participation
through coercive constraints [25]. Viewing regional entrepreneurship as an interconnected
ecosystem, we posit that DTA, as a digitally augmented regulatory institution, acts as a
constraining force that limits access to resources within the ecosystem, thereby raising busi-
ness costs and suppressing entrepreneurial entry. Specifically, DTA imposes standardized
and technology-driven tax administration that increases two types of costs: (i) compli-
ance costs and (ii) effective tax burden. By lowering expected returns, particularly for
resource-constrained entrants, these higher costs may discourage firm formation.

First, DTA reduces entrepreneurship by raising compliance costs and market entry
barriers. Compliance costs are non-tax expenses required to meet regulation, such as time,
technology, and labor [26]. Startups, lacking mature financial systems, face adaptive chal-
lenges in meeting DTA’s elevated data reporting standards. Ensuring reliable financial data
requires investment in data systems, increasing compliance expenditures for entrants [27].
DTA also demands significant managerial attention and labor resources for timely tax
reporting, adding administrative costs. These heightened compliance requirements raise
the costs of market entry across the region and may deter entrepreneurial entry [28].

Additionally, DTA may suppress entrepreneurship by raising the effective tax bur-
den and reducing expected net returns. The effective tax burden refers to the direct tax
costs borne by businesses, reflecting the gap between statutory obligations and actual tax
liabilities [29]. The discrepancy between statutory and effective tax burdens often stems
from widespread tax-avoidance behavior [30]. By using digital tools such as big data
and blockchain, DTA strengthens tax supervision, reduces irregularities and information
asymmetries, and limits firms’ discretion in under-reporting income. Consequently, tax
avoidance opportunities for startups are substantially reduced, raising their effective tax
burden. These higher burdens erode startup margins and undermine new business forma-
tion, ultimately dampening regional entrepreneurial dynamics. Based on this, we propose
Hypothesis 1a:

Hypothesis 1a. The digitalization of tax administration can inhibit entrepreneurial entry.

2.2.2. The Enabling Face of DTA: Institutional Optimization Effect and Entrepreneurial
Entry Promotion

Institutional theory posits that institutions define “rules of the game” in society. Star-
tups are highly sensitive to their environments, strategically selecting operational contexts
that significantly shape their organizational behavior and performance [31,32]. Within a
regional ecosystem, regulatory and policy shifts often catalyze regional entrepreneurial
development. As a major institutional reform, DTA leverages digital technologies to
strengthen market supervision, standardize tax enforcement, and limit subjective discre-
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tion. This transparency-enhancing role serves as an institutional optimization, reducing
information asymmetries and fostering a more predictable institutional environment [33].
In our framework, this improved transparency is regarded as an institutional precondition
rather than a standalone mechanism. It facilitates the operation of resource-allocation
channels through which DTA may influence firm entry. Specifically, DTA may affect en-
trepreneurial entry through two observable pathways: (i) improving financial access via
tax-finance integration and (ii) fostering technological talent agglomeration. Together,
these pathways improve the availability and coordination of key resources relevant to
entrepreneurial entry.

First, DTA indirectly stimulates entrepreneurial entry by improving access to external
finance through tax-finance data integration. By breaking down information silos between
administrative and financial subsystems through “bank–tax interaction” [34], DTA enables
lenders to securely access verified tax data. This cross-domain data sharing enhances the
transparency of information flows and drastically reduces the information asymmetries
that traditionally constrain small-business financing. Consequently, financial institutions
can more accurately assess creditworthiness and extend credit to startups, optimizing the
overall efficiency of regional resource allocation [35]. Improved access to financial resources
is essential for new business formation and regional entrepreneurship [36]. By alleviating
financing constraints, DTA may ease access to external funding, thereby lowering barriers to
entry. This mechanism suggests that improved financing conditions can facilitate firm entry.

Second, DTA may indirectly enhance entrepreneurial entry by fostering technological
talent agglomeration. DTA raises skill requirements in tax authorities—particularly in data
analysis and digital systems management, and stimulates broader regional demand for
digital talent in accounting, compliance, and fin-tech [37]. This demand extends beyond the
public sector, prompting private firms to invest in workforce development and attract high-
skill professionals. As digitally skilled workers such as data analysts and system architects
cluster within a region, coordination costs fall, interdisciplinary collaboration becomes
easier, and knowledge spillovers increase, thereby fostering new venture formation [38].
Thus, DTA-induced talent agglomeration supports regional entrepreneurial entry. Based
on this, we propose Hypothesis 1b:

Hypothesis 1b. The digitalization of tax administration can enhance entrepreneurial entry.

3. Research Design
3.1. Econometric Model

We use the staggered rollout of GTP III to examine the impact of DTA on en-
trepreneurial entry. We adopt a staggered DID design, exploiting variation in GTP III
rollout across cities and time. The baseline specification is as follows:

Entit = α0 + α1GTPit + α2Controlsit + γi + λt + µit (1)

where Entit indicates the entrepreneurial entry. The subscripts i and t denote city and year,
respectively. GTPit denotes GTP III. Controlsit is a vector of city-level control variables.
γi and λt represent city and year fixed effects. µit is the error term. The coefficient α1

represents the effect of DTA on entrepreneurial entry.

3.2. Variable Description
3.2.1. Dependent Variable

The dependent variable is entrepreneurial entry (Ent), measured as newly registered
enterprises per 100 residents in each city. To avoid bias from firm-size differences and miss-
ing labor data, we employ a population-normalized measure following Liu et al. [39]. This
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ratio captures new firms per 100 residents in each city. This normalization improves cross-
city comparability and aligns with established measures of entrepreneurial vitality [40].

3.2.2. Independent Variable

The independent variable, GTP, indicates the implementation of GTP III, defined as a
dummy equal to 1 if GTP III is implemented, 0 otherwise. Following Meng and Zhang [41],
we apply a mid-year coding rule: rollouts in the first half of a calendar year are coded as
treated from that year, whereas rollouts in the second half are coded as treated from the
following year. Under this rule, the administrative rollout of GTP III during 2013–2016 maps
onto five empirical treatment-year cohorts, G2013, G2014, . . ., G2017, used in our event-
study and CSDID analyses. The G2017 cohort therefore refers to late-2016 administrative
rollouts coded as treated from 2017 rather than to a separate post-2016 rollout.

3.2.3. Control Variables

To mitigate omitted-variable bias, we include city-level controls following prior stud-
ies [42,43]. Controls capture economic development, fiscal policy, and openness: log per
capita GDP (Ln AGDP), fiscal spending to GDP ratio (Gov), science and technology spend-
ing ratio (Tech), education expenditure ratio (Edu), and foreign direct investment to GDP
(FDI). Table 3 summarizes variable definitions.

Table 3. Variable measurements.

Variable Variable Measurement

Ent Number of new venture establishments per 100 residents in different
cities.

GTP Dummy variable coded as 1 when a city has rolled out the Golden Tax
Project III in a specific year, and 0 in all other instances.

Ln AGDP Natural logarithm of GDP per capita.

Gov Ratio of government public expenditure to GDP.

Tech Ratio of science and technology spending in public budget outlays.

Edu Ratio of education spending in total public budget outlays.

FDI Ratio of actually utilized foreign capital relative to GDP.

3.3. Data Source and Sample Selection

Data on newly registered firms are obtained from the State Administration for Industry
and Commerce (SAIC), covering firm-level information such as city, establishment date,
and operational status. Implementation timelines for GTP III across cities are manually
compiled from provincial tax bureaus’ official websites and related notices. Additional
city-level data are drawn from the China Urban Statistical Yearbook.

The balanced panel covers 282 prefecture-level and above cities from 2009 to 2022. To
maintain sample consistency, missing observations in city-level variables drawn from the
China Urban Statistical Yearbook are handled using a sequential procedure that includes
within-city linear interpolation, adjacent-year filling, and, where necessary, city-level mean
substitution. Before imputation, the missing rates for the main control variables are gener-
ally low, with LnAGDP, Gov, Tech, and Edu below 5%, and FDI has a missing rate below 10%
of the sample. In addition, to reduce the influence of extreme observations, we winsorize
the following variables at the 1st and 99th percentiles: Ent, LnAGDP, Gov, Tech, Edu, and
FDI. After these procedures, the final sample contains 3948 observations.
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4. Results
4.1. Descriptive Statistics

Table 4 reports descriptive statistics for key variables. Entrepreneurial entry has a
mean of 1.167 (min 0.09, max 5.57), indicating substantial cross-city variation. The mean of
GTP is 0.502, indicating that 50.2% of city-years fall in the post-treatment period. Control
variables show reasonable variation, supporting regression analysis.

Table 4. Descriptive statistics of variables.

Variables N Mean S.D. Min Max

Ent 3948 1.1672 0.958 0.09 5.57
GTP 3948 0.5023 0.500 0.00 1.00

Ln AGDP 3948 10.6906 0.613 8.43 12.01
Gov 3948 0.1960 0.097 0.06 0.59
Tech 3948 0.0165 0.015 0.00 0.08
Edu 3948 0.1768 0.039 0.09 0.29
FDI 3948 0.0164 0.017 0.00 0.09

4.2. Benchmark Regression Results

Table 5 reports the core regression results on the impact of DTA on entrepreneurial
entry. Column (1) excludes controls and fixed effects; column (2) adds city fixed effects;
column (3) includes year fixed effects; column (4) presents the full model with controls.
Across all specifications, the coefficient on GTP III is positive and statistically significant
at least at the 5% level, indicating a positive association between DTA and formal firm
registration. Specifically, the implementation of GTP III is associated with an increase of
approximately 0.0678 new venture establishments per 100 residents in a city, supporting
Hypothesis 1b.

Table 5. Regression results of GTP III on entrepreneurial entry.

(1) (2) (3) (4)

Ent Ent Ent Ent

GTP 0.8655 *** 0.8671 *** 0.0618 ** 0.0678 **
(0.0345) (0.0346) (0.0283) (0.0282)

Ln AGDP −0.2078 *
(0.1089)

Gov −1.9316 ***
(0.4333)

Tech 13.2392 ***
(2.9255)

Edu −0.4334
(0.7510)

FDI −3.6630 **
(1.4722)

Cons 0.7324 *** 0.7316 *** 1.1361 *** 3.6512 ***
(0.0328) (0.0174) (0.0142) (1.2353)

City FE No Yes Yes Yes
Year FE No No Yes Yes

N 3948 3948 3948 3948
R2 0.430 0.7132 0.7643 0.7782

Note: Robust standard errors (clustered at the city level) are reported in parentheses. * p < 0.1, ** p < 0.05,
*** p < 0.01.
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Among the control variables, Ln AGDP is significantly negative, suggesting that,
conditional on other city characteristics, cities with higher per capita income may not neces-
sarily exhibit stronger entrepreneurial entry when entrepreneurship is measured by newly
established firms per 100 residents. Gov enters with a significantly negative coefficient,
which is consistent with the view that a larger fiscal expenditure share is associated with
government-led resource allocation and public-sector dominance, thereby crowding out
private entrepreneurial incentives. By contrast, Tech is significantly positive, indicating
that targeted science and technology expenditure is conducive to entrepreneurial entry,
likely because it improves local innovation infrastructure, supports technology transfer,
and lowers barriers to new business formation. Edu is statistically insignificant in the
full specification, suggesting that education expenditure may not translate immediately
into observable short-run entrepreneurial entry within our sample period. FDI is signifi-
cantly negative, which may reflect that foreign capital inflows intensify product market
competition and raise entry barriers for resource-constrained local startups, although this
relationship may vary across contexts.

4.3. Parallel Trend Test

The quasi-experimental interpretation of a multi-period DID design relies on the
parallel trends assumption, i.e., in the absence of the policy, treatment and control groups
would have followed similar trends. Following Ferrara et al. [44], we implement an event
study with leads and lags relative to the GTP III implementation year. Specifically, we
estimate the following model:

Entit = α0 + ∑
k ̸=−1

αkGTPk,it + βControlsit + γi + λt + µit (2)

where GTPk,it represents a set of dummy variables indicating the number of years k before
and after the GTP III implementation, with k = 0 denoting the year of implementation
and k = −1 serving as the omitted baseline category.

Figure 4 plots dynamic treatment effects, with time relative to the policy year (pre_4
to post_4) on the x-axis and coefficients on the y-axis. The solid line shows point estimates,
with dashed bars for 95% confidence intervals. Pre-treatment coefficients (pre_4 to pre_2)
are not significant, supporting parallel trends. Post-treatment effects are significantly
positive and persistent, indicating increased entrepreneurial entry after GTP III.

4.4. Addressing Heterogeneous Treatment Effects
4.4.1. Goodman-Bacon Decomposition

The Goodman-Bacon decomposition shows that, in the absence of never-treated units,
the TWFE estimator is composed of both early-versus-late treated comparisons and later-
versus-earlier treated comparisons. In our sample, approximately 71.4% of the total weight
comes from the former, while about 28.6% comes from the latter, in which already-treated
units serve as controls for later-treated units. This suggests that although the benchmark
TWFE estimate is still mainly driven by relatively clean comparisons, it is not free from
contamination by treatment-effect heterogeneity. Therefore, the Bacon decomposition
provides a useful diagnostic and further motivates our use of more robust staggered
DID estimators.
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Figure 4. Dynamic effects of DTA on entrepreneurial entry. Note: The solid line connects point
estimates (circles) for each period. Dashed bars represent 95% confidence intervals. The horizontal
dashed line indicates zero.

4.4.2. CSDID Estimation

Table 6 column (2) reports the aggregated ATT estimated with the Callaway and
Sant’Anna [45] doubly robust estimator. The coefficient on GTP III is 0.065 and statisti-
cally significant at the 1% level, indicating that the digitalization of tax administration
increases new-firm density by approximately 0.065 new ventures per 100 residents in
treated cities relative to not-yet-treated counterparts. Two observations are worth noting.
First, the CSDID point estimate is quantitatively smaller than the TWFE benchmark of
0.0678, a reduction consistent with the Bacon decomposition evidence in Section 4.4.1: in
the absence of never-treated units, the TWFE estimator places substantial weight on “for-
bidden comparisons” that use already-treated cohorts as controls for later-treated cohorts,
which under heterogeneous treatment effects can inflate the estimated coefficient [46]. The
CSDID estimator avoids this contamination by restricting identification to clean not-yet-
treated comparisons and properly aggregating cohort-specific ATTs. Second, despite the
smaller magnitude, the conclusion is robust: DTA promotes regional entrepreneurial entry,
and the effect survives the more demanding identification standard imposed by modern
staggered-DID estimators.

Table 6. Comparison of TWFE and Callaway–Sant’Anna (CSDID) Estimates.

(1) TWFE (2) CSDID

Ent Ent

GTP 0.0678 ** 0.065 ***
(0.0282) (0.024)

Controls Yes Yes (baseline)
City FE Yes Yes
Year FE Yes Yes

N 3948 2256
Note: Column (1) replicates Table 5 column (4). Column (2) reports the Callaway and Sant’Anna [45] aggregated
ATT using doubly robust inverse probability weighting (DR-IPW), with not-yet-treated units as controls. Covari-
ates in the CSDID specification are fixed at their pre-treatment (g − 1) values. Standard errors clustered at the city
level in parentheses. *** p < 0.01, ** p < 0.05.
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To further address the concern that within-province correlation in treatment timing
may bias inference, we re-estimate the CSDID specification using both province-level
clustering and two-way clustering by city and year for standard errors. As reported in
Supplementary Materials Table S2, the ATT estimates remain positive and statistically
significant under both clustering schemes, indicating that our results are not sensitive to
alternative assumptions about the error correlation structure. In particular, the estimates
remain robust when clustering at the province level, which is especially important given
the staggered provincial rollout of GTP III and the potential within-province correlation
in treatment timing. The results are also robust to two-way clustering by city and year,
which accounts for both serial correlation within cities and common shocks across years.
Taken together, these findings suggest that the CSDID estimates are robust to alternative
and more demanding inference procedures.

4.4.3. Event Study Under CSDID

The event-study window is restricted to [−4, +2], with t = −1 normalized as the
reference period. As the GTP III reform achieved universal coverage by 2016, the pool of
not-yet-treated control units shrinks rapidly at longer horizons beyond +2. As explained in
Section 3.2, although the administrative rollout of GTP III was completed by 2016, units
rolled out in the second half of 2016 are coded as first treated in 2017 under the mid-year
treatment coding rule. Consequently, at horizons beyond +2, the event-study estimates
would rely disproportionately on the late-coded G2017 cohort and a small number of cohort-
time comparisons. We therefore truncate the event window in the CSDID estimation [45] to
ensure credible identification. The resulting CSDID event-study estimates are reported in
Figure 5: pre-treatment coefficients are statistically indistinguishable from zero, supporting
the parallel-trends assumption, while post-treatment effects are positive and grow over
the [0, +2] horizon, consistent with the baseline evidence of a positive association between
DTA and regional entrepreneurial entry.

Figure 5. CSDID Event Study. Note: This figure presents the event-study estimates based on the
Callaway and Sant’Anna (CSDID) estimator with the doubly robust inverse-probability-weighted (DR-
IPW) specification, taking not-yet-treated cities as the control group. The horizontal axis denotes event
time relative to GTP III adoption, with t = 0 indicating the first year of treatment. The period t = −1 is
omitted as the reference period; the leftmost estimate (t = −5) is a binned endpoint aggregating all
earlier pre-treatment periods. The vertical axis reports the estimated average treatment effects on the
treated (ATT(g,t)), aggregated by event time. Blue markers and the shaded band denote pre-treatment
estimates; red markers and the shaded band denote post-treatment estimates. Shaded areas represent
95% confidence intervals based on standard errors clustered at the city level. The dashed horizontal
line indicates zero.
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4.5. Robustness Checks
4.5.1. Placebo Tests

To verify that our estimates are not driven by random shocks or misspecification, we
conduct a placebo test by randomly assigning GTP III years across cities. This process is
repeated 500 times, preserving sample structure [47]. Figure 6 shows placebo coefficients
are normally distributed around zero and distinct from the true effect. Most p-values
exceed 0.1, indicating no significant placebo effect. This supports the robustness of our
baseline results.

Figure 6. Placebo test results. Note: Vertical axis: p-values; horizontal axis: coefficients. The curve
shows the kernel density. Grey hollow dots mark p-values for each coefficient. The vertical grey
dashed line indicates zero. The vertical dark red dashed line indicates the actual estimated coefficient.
The horizontal red dashed line indicates the 10% significance threshold.

4.5.2. Addressing Sample Selection Bias

To mitigate selection bias from the non-random implementation of GTP III, we employ
a PSM-DID approach. Following Fan et al. [48], we implement 1:1 nearest-neighbor match-
ing with a caliper of 0.01. The balancing results (Figure 7) indicate that the matched treated
and control groups are comparable in observed characteristics, as standardized biases are
substantially reduced after matching. Kernel density plots (Figure 8) indicate improved
propensity score overlap after matching. Column (1) of Table 7 shows GTP III significantly
enhanced formal firm registration in pilot cities, consistent with baseline results. These re-
sults suggest that the baseline finding is not driven by observable pre-treatment differences
between treated and comparison cities.

Figure 7. Standardized bias plot.
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Figure 8. Kernel density plot of propensity scores.

Table 7. Robustness test results.

PSM-DID Add Concurrent Policy Controls

Using
Alternative
Dependent

Variable

Excluding
Municipality

Samples

Alternative
Winsorization

(1)
Ent

(2)
Ent

(3)
Ent

(4)
Ent growth

(5)
Ent

(6)
Ent

GTP 0.1129 *** 0.0673 ** 0.0759 *** 0.0630 *** 0.0729 ** 0.0554 **
(0.040) (0.0282) (0.0287) (0.0217) (0.0284) (0.0266)

SCP 0.0120
(0.0482)

IBP 0.2761 ***
(0.0746)

Ln AGDP 0.1196 −0.2040 * −0.1203 0.0349 −0.1992 * −0.1670 *
(0.143) (0.1073) (0.1067) (0.0257) (0.1078) (0.0976)

Gov −0.2885 −1.8787 *** −1.5879 *** −0.2639 ** −1.8996 *** −1.9468 ***
(0.527) (0.4346) (0.4292) (0.1142) (0.4399) (0.4106)

Tech 12.4210 *** 13.2196 *** 12.5975 *** 2.2917 *** 13.4473 *** 10.5460 ***
(3.534) (2.9141) (2.8393) (0.6278) (2.9186) (2.2586)

Edu 0.3681 −0.4373 −0.4128 −0.5119 ** −0.3828 −0.5290
(0.953) (0.7224) (0.7125) (0.2084) (0.7269) (0.6506)

FDI −3.4458 * −3.6866 ** −3.5769 ** −0.6765 ** −3.6110 ** −3.1213 **
(2.004) (1.4707) (1.4524) (0.3003) (1.5179) (1.3568)

Cons −0.1794 3.5992 *** 2.6065 ** −0.1734 3.5331 *** 3.2510 ***
(1.656) (1.2101) (1.2198) (0.2964) (1.2159) (1.1027)

City FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes

N 2633 3948 3948 3794 3892 3948
R2 0.829 0.7786 0.7823 0.0311 0.7784 0.7949

Note: Robust standard errors (clustered at the city level) are reported in parentheses. * p < 0.1, ** p < 0.05,
*** p < 0.01.

4.5.3. Controlling for Concurrent Policy Impacts

To account for the potential confounding effects of overlapping policy initiatives, we
control for the National Information Benefiting the People (IBP) and Smart City Pilot (SCP)
programs, both shown to affect entrepreneurial entry through digital infrastructure and
business environment [49,50]. We construct two dummies for city participation in these
pilots as controls. Columns (2)–(3) of Table 7 report results with these policy controls.
The coefficient for GTP remains positive and statistically significant at the 5% level in
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Column (2) and at the 1% level in Column (3). These findings are consistent with the
baseline estimates and further support the robustness of our main conclusion.

4.5.4. Using Alternative Measure of Entrepreneurial Entry

We follow Y. Li et al. [51] and use the growth rate of newly registered firms as an
alternative measure of regional entrepreneurial entry. The specific calculation formula is
as follows:

Ent growthit =

(
New Firmsit − New Firmsit−1

New Firmsit−1

)
(3)

We re-estimate the baseline model with this alternative measure. Column (4) of Table 7
shows GTP III maintains a significantly positive effect on entrepreneurial growth at the
1% level, providing additional support for a positive association between GTP III and
entrepreneurial growth. This reinforces the robustness of our findings.

4.5.5. Excluding Municipalities Samples

To avoid selection bias from unique administrative structures, we exclude the four
direct-controlled municipalities (Beijing, Shanghai, Tianjin, Chongqing). Re-estimating the
model with the remaining 278 cities (Table 7, column 5), GTP III’s effect remains significantly
positive at the 5% level. The results persist in a more representative sample, confirming the
robustness of our findings.

4.5.6. Sensitivity to Winsorization Thresholds

To assess whether our results are sensitive to the handling of extreme observations, we
re-estimate the baseline model using a more aggressive winsorization threshold of 2%/98%,
compared to the 1%/99% threshold used in the main specification. As shown in Column (6)
of Table 7, the coefficient on GTP III remains positive and significant at the 5% level, with a
magnitude close to the baseline estimate. The signs and significance patterns of all control
variables are also consistent with the baseline specification. These results suggest that the
main finding is not driven by the specific handling of outliers or by a small number of
imputed control-variable observations.

5. Further Analysis
5.1. Mechanism Analysis

DTA may improve tax-related transparency and reduce administrative arbitrariness,
thereby creating the institutional conditions under which resource-allocation channels
can operate more effectively. Building on this institutional precondition, we focus on two
empirically testable channels: technological talent agglomeration and financial resource
accessibility, both critical for entrepreneurship. Following the literature on mechanism
analysis [52–54], we investigate whether DTA influences these mediators and, in turn,
entrepreneurial entry. Specifically, we estimate the following models:

Mediatorit = β0 + β1GTPit + β2Controlsit + γi + λt + µit (4)

Entit = δ0 + δ1GTPit + δ2Mediatorit + δ3Controlsit + γi + λt + µit (5)

where the Mediatorit, including Talent and Finance, and other variables are defined as
in Equation (1). Talent is measured as the proportion of employees in the information
transmission, computer services, and software industry (in tens of thousands) relative to
the total number of employees in the city at year-end [55]. Finance is measured as per
capita financial resources, calculated as the sum of year-end loan and deposit balances of
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financial institutions divided by the registered population, expressed in 10,000 yuan per
person [56].

Column (1) of Table 8 shows that the GTP III coefficient is significantly positive, indi-
cating that DTA is associated with increased technological talent agglomeration, consistent
with the interpretation that digital transformation raises demand for digitally skilled labor.
In Column (2), Talent enters positively and significantly in the entrepreneurship regression,
suggesting that cities with a higher concentration of digital and technology-related human
capital tend to exhibit stronger entrepreneurial entry. This finding aligns with prior research
showing that the inflow of digital talent reduces recruitment and training costs [57] and
supports the formation of entrepreneurial ecosystems [58]. These findings suggest that DTA
may promote entrepreneurial entry through fostering technological talent agglomeration.

Table 8. Mechanism analysis results.

(1) (2) (3) (4)

Talent Ent Finance Ent

GTP 0.0009 ** 0.0636 ** 0.7576 ** 0.0457 *
(0.0004) (0.0295) (0.3190) (0.0267)

Talent 5.6695 **
(2.5010)

Finance 0.0283 ***
(0.0028)

Ln AGDP −0.0050 *** −0.1656 −9.8355 *** 0.0749
(0.0015) (0.1079) (1.6721) (0.0850)

Gov −0.0016 −1.7408 *** −29.8957 *** −1.0360 ***
(0.0057) (0.4292) (8.1020) (0.3256)

Tech 0.1485 ** 12.7240 *** 186.9522 *** 7.9296 ***
(0.0573) (2.9156) (50.3177) (2.6251)

Edu 0.0113 −0.8524 9.1237 −0.7002
(0.0121) (0.7127) (14.5763) (0.5603)

FDI −0.0388 −3.9058 ** −85.0732 *** −1.2614
(0.0330) (1.5236) (27.6600) (1.1793)

Cons 0.0638 *** 3.1697 *** 123.4405 *** 0.1042
(0.0167) (1.2197) (19.3251) (0.9599)

City FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes

N 3794 3794 3948 3948
R2 0.7129 0.7809 0.9127 0.8087

Note: Robust standard errors (clustered at the city level) are reported in parentheses. * p < 0.1, ** p < 0.05,
*** p < 0.01. We also examined whether a Sun and Abraham [59]-style staggered-adoption estimator could be
implemented for the mechanism analysis. However, given the structure and support of the mechanism variables,
this approach is not feasible in our setting. We therefore report TWFE-based mechanism regressions and interpret
them as supplementary evidence on potential channels.

Column (3) of Table 8 shows the GTP III coefficient is significantly positive at the 5%
level, suggesting improved financial resource accessibility. In Column (4), Finance is posi-
tively and significantly associated with entrepreneurial entry at the 1% level, suggesting
that greater financial resource accessibility supports new firm creation. Prior research shows
efficient financial systems ease financing constraints, particularly in innovative startups [60].
Digital finance and lending, by reducing information asymmetry, transaction costs, and
credit access barriers, expand funding opportunities and enhance entrepreneurial incen-
tives [61]. Taken together, these results suggest that DTA can facilitate entrepreneurship
by activating local financial resource flows—one of the core components of regional en-
trepreneurial ecosystems—and thereby strengthening the ecosystem’s capacity to support
new venture creation.
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To further assess the mediation effects, we conduct bias-corrected bootstrap inference
with 1000 replications. The estimated indirect effect through Talent is statistically significant
at the 5% level, with a bias-corrected 95% confidence interval of [0.0003, 0.0137]. Likewise,
the indirect effect through Finance is estimated at 0.021 and remains significant at the 5%
level (BC 95% CI: [0.004, 0.040]). These results provide additional evidence that DTA is
associated with regional entrepreneurial entry through both channels.

5.2. Heterogeneity Analyses

While the baseline analysis indicates a net positive effect of DTA on regional en-
trepreneurial entry, this effect varies across local contexts. As previously theorized, DTA
can foster entrepreneurship through institutional optimization but also constrains it via
higher compliance costs and tax burdens. The balance of these opposing forces depends on
local adaptive capacity and the efficiency with which governance conditions translate into
access to key resources and effective policy implementation. To explore this heterogeneity,
we focus on three attributes: digital infrastructure, administrative level, and institutional
quality. These three dimensions represent a layered structure of conditions under which
DTA operates. Digital infrastructure provides the technological foundation for reform adop-
tion; administrative level reflects governance capacity, which determines the effectiveness
of policy implementation; and institutional quality ensures that the resulting improvements
in information transparency and governance translate into genuine entrepreneurial incen-
tives. Together, they capture the technological, administrative, and institutional conditions
under which DTA’s net effect on entrepreneurship varies.

5.2.1. Digital Infrastructure

Digital infrastructure reflects a city’s digital readiness and information-processing
capacity, which may condition how effectively digital policies such as DTA can be im-
plemented and absorbed. We construct a dummy variable DI, coded as 1 for cities
whose pre-treatment digital infrastructure level is above the sample median, and 0 oth-
erwise. Following Yang et al. [62], digital infrastructure is proxied by broadband users
per 100 persons. Column (1) of Table 9 reports the interaction between GTP and DI. The
interaction term GTP_DI is significantly positive at the 1% level, implying that the effect
of DTA on entrepreneurial entry is significantly stronger in regions with more developed
digital infrastructure.

This pattern is consistent with the theoretical logic developed earlier. DTA’s en-
abling mechanisms—real-time data integration, bank–tax interoperability, and digital credit
assessment—require a functioning digital substrate to operate effectively. In regions with
more developed digital infrastructure, firms and financial institutions can engage with the
digital tax system at lower cost, the talent agglomeration channel operates with greater
efficiency, and the bank–tax data linkage translates more readily into improved credit
access for new entrants. In regions with weaker digital infrastructure, the same reform en-
counters binding absorptive constraints. The compliance demands of GTP III—mandatory
e-invoicing, real-time reporting, and digital record-keeping—impose adjustment costs on
resource-constrained entrants, yet the enabling mechanisms through which these costs
might be offset cannot fully activate without the necessary technological scaffolding. Taken
together, these results suggest that digital infrastructure serves as an important comple-
mentary condition under which the effects of DTA on entrepreneurial entry are stronger,
while the association is weaker in regions with less developed infrastructure.
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Table 9. Results of heterogeneity analyses.

(1) (2) (3)
Ent Ent Ent

GTP −0.1566 *** −0.0126 −0.0045
(0.0398) (0.0355) (0.0443)

GTP_DI 0.4289 ***
(0.0572)

GTP_AL 0.6070 ***
(0.1213)

GTP_Legal 0.2354 ***
(0.0816)

LnAGDP 0.0548 −0.1024 −0.1599
(0.1014) (0.1062) (0.1240)

Gov −1.3069 *** −1.4891 *** −1.8965 ***
(0.4086) (0.3887) (0.5350)

Tech 11.6944 *** 10.9709 *** 11.8995 ***
(2.7619) (2.9975) (3.0045)

Edu −0.4774 −0.7487 −0.2570
(0.6918) (0.6675) (0.8612)

FDI −1.8348 −2.7270 * −2.8269 *
(1.4137) (1.5229) (1.6404)

Cons 0.7325 2.5186 ** 3.2640 **
(1.1419) (1.2018) (1.3973)

City FE Yes Yes Yes
Year FE Yes Yes Yes

N 3948 3948 3280
R2 0.8059 0.8058 0.8027

Note: Robust standard errors (clustered at the city level) are reported in parentheses. * p < 0.1, ** p < 0.05,
*** p < 0.01. The main effects of all heterogeneity dummies are absorbed by city fixed effects because they are
time-invariant, and therefore are not reported.

5.2.2. Administrative Level

Administrative level captures differences in local governance capacity and enforce-
ment consistency, which shape implementation efficiency and the degree of discretion in
policy execution. We construct a binary variable AL coded as 1 for provincial capitals, sub-
provincial cities, and directly administered municipalities, and 0 for other prefecture-level
cities. Column (2) of Table 9 reports a strongly positive and significant interaction term
GTP_AL. The result suggests that the positive association between DTA and entrepreneurial
entry is stronger in cities with higher administrative capacity.

This pattern reflects institutional complementarity between administrative capacity
and digital governance reform. High-administrative-level cities possess more developed
government infrastructure, more mature inter-agency data-sharing platforms, and deeper
integration between tax administration and financial systems, enabling GTP III’s bank–tax
interoperability features to function as intended. Their stronger enforcement capacity also
means that the transparency gains from DTA are more credible and verifiable, reducing
entrepreneurial uncertainty more effectively [63]. Furthermore, high-capacity governments
are better positioned to provide complementary services—such as compliance training,
phased implementation support, and coordination with financial institutions—that amplify
DTA’s enabling effects while mitigating adjustment costs for new entrants. In contrast,
lower-administrative-level cities face implementation gaps: even when GTP III is formally
adopted, the institutional infrastructure required to realize its resource-allocation benefits
may remain underdeveloped, leaving the compliance cost channel dominant. These results
suggest that administrative capacity is not merely a background condition but an active
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amplifier of digital institutional reform, and that strengthening local governance capacity
could amplify the entrepreneurial entry benefits associated with DTA.

5.2.3. Institutional Quality

Institutional quality captures the maturity of the legal and contractual environment
in which entrepreneurial entry takes place. Institutional quality determines whether the
resulting improvements in tax transparency and information sharing can be translated into
credible, enforceable economic outcomes for entrants [64]. We proxy institutional quality by
an index of the legal environment and intermediary institution development, drawn from
the Wang et al. [65] marketization index framework. Following Ren et al. [66], we construct
an indicator Legal, coded as 1 for cities above the sample median of the legal-environment
sub-index in the pre-treatment period and 0 otherwise. Column (3) of Table 9 reports the
result. The interaction term GTP_Legal is positive and statistically significant at the 1%
level. The results indicate that the positive association between DTA and entrepreneurial
entry is more pronounced in cities with higher institutional quality.

This pattern is consistent with the logic that the value of digital tax administration
depends on the enforceability of the information it generates. A well-functioning legal
environment provides the institutional infrastructure required for cross-agency data sharing
to be credible and legally operable, enhancing the reliability of bank–tax interactions and
tax-based credit assessment. Where property rights are clearly defined and contracts
are credibly enforced, DTA-induced reductions in information asymmetry translate more
readily into expanded credit access and reduced financing constraints for new entrants;
intermediary institutions such as accounting, auditing, and legal services further lower
the fixed compliance costs of engaging with the digital tax system. In contrast, in regions
with weaker legal environments, even accurate and transparent tax information cannot
be reliably converted into enforceable contracts or credit relationships, so the information
benefits of DTA dissipate while its compliance costs continue to bind. In sum, institutional
quality may serve as an important complementary condition under which the effects of
DTA on entrepreneurial entry are stronger.

6. Conclusions and Policy Implications
6.1. Conclusions

This research examines how DTA shapes regional entrepreneurial entry, advancing
understanding of growth externalities from public sector digital transformation. Using a
staggered DID design on 282 Chinese prefecture-level cities from 2009 to 2022, we derive
three insights. First, we provide quasi-experimental evidence consistent with a positive
relationship between DTA and regional entrepreneurial entry. The estimates suggest that
the implications of digital tax reforms may extend beyond firm-level compliance to broader
regional entrepreneurial dynamics [67,68]. Our findings indicate that DTA entails co-
existing forces: it can increase compliance costs and administrative burdens, while also
improving governance effectiveness and the broader institutional environment, with a
net positive effect on entrepreneurship entry. This helps complement prior work that has
often examined digital tax enforcement through a narrower set of implications [17]. In
other words, rather than simply increasing costs, DTA can also strengthen the institutional
conditions that support new business formation.

Second, our findings highlight the boundary-dependent nature of digital institutional
reforms. Rather than generating uniform effects across regions, DTA’s impact on en-
trepreneurial entry is conditional on pre-existing institutional capacity. Specifically, digital
infrastructure provides the technological foundation for the reform to operate, administra-
tive capacity determines the effectiveness of its implementation, and institutional quality,
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which is captured by the strength of the local legal environment and intermediary insti-
tutions, ensures that the resulting gains in tax transparency and information sharing are
translated into new entrants.

Third, the mechanism analysis provides evidence consistent with the view that DTA
supports entrepreneurial entry through talent concentration and improved financing.
Overall, we provide new evidence on whether, how, and under what conditions DTA
influences entrepreneurial entry. Our findings show that digital tax reforms can simul-
taneously intensify compliance burdens and strengthen governance effectiveness, and
that their net effect on new business formation varies with pre-existing institutional and
infrastructural conditions.

6.2. Policy Implications

Our findings offer policy implications for policymakers and entrepreneurs. First,
policymakers should evaluate digital tax reforms not solely by fiscal outcomes but also by
their broader effects on business formation. This requires incorporating entrepreneurship-
related indicators into the performance assessment of digital governance reforms, and
establishing coordination between tax authorities and business environment agencies to
monitor and amplify the entrepreneurial externalities of tax digitalization.

Second, governments should invest in the two resource channels through which DTA
operates. On the talent side, digital tax reform should be paired with targeted workforce
development programs in digital accounting, data analytics, and compliance technology.
On the finance side, policymakers should deepen bank–tax data integration by establishing
standardized data-sharing protocols that enable financial institutions to use verified tax
records for credit assessment of new and small businesses, thereby converting digital
compliance into improved financing access for entrepreneurs.

Third, the heterogeneity results call for differentiated implementation strategies rather
than uniform deployment, organized around the three layers of enabling conditions iden-
tified in our analysis. At the technological layer, regions with underdeveloped digital
infrastructure may benefit from a sequenced approach in which broadband expansion
and digital platform development precede or accompany regulatory digitalization, so that
compliance costs do not come to dominate before the enabling mechanisms can activate.
At the administrative layer, cities with weaker governance capacity need complementary
investments in compliance training, phased transition support, and local bank–tax coor-
dination mechanisms to translate formal adoption into effective implementation. At the
institutional layer, policymakers should prioritize strengthening the legal environment,
including contract enforceability, and the development of intermediary institutions such as
accounting, auditing, and legal services.

Finally, entrepreneurs should treat digital tax compliance as a strategic investment
rather than a pure regulatory cost. In regions where institutional preconditions are met,
verified tax records generated through GTP III can serve as credible signals of operational
transparency, improving access to bank–tax integrated financing products and enhancing
creditworthiness with financial institutions. New ventures that proactively invest in digital
accounting systems and compliance capacity can convert regulatory requirements into
competitive advantages, particularly in securing external financing during the early stages
of business development.

6.3. Limitations and Future Research

While this study explores the heterogeneous effects and mechanisms of digital tax
administration on regional entrepreneurial entry, several limitations remain. First, we focus
on GTP III as a representative tax digitalization reform. Future research could extend the
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analysis to subsequent policy phases or other digital governance initiatives to capture the
evolving effects of tax administration modernization. Second, this study focuses on the
quantity of entrepreneurship, measured by new firm registrations. Although this indicator
is widely used as a proxy for entrepreneurial activity [40,69], it does not directly capture
differences in quality, innovativeness, survival, or productivity of new ventures. Future
research could examine whether digital tax reform affects the composition and persistence
of entrepreneurial entry, for example by distinguishing between technology-intensive and
low-barrier startups or by tracking post-entry outcomes. Third, due to data limitations,
we are unable to directly measure changes in tax-related transparency at the city level.
Our empirical analysis therefore focuses on two observable channels: technological talent
agglomeration and financial resource accessibility. Accordingly, the mechanism analysis is
best interpreted as evidence on these resource-allocation pathways, rather than as a direct
test of the transparency channel. Future research could develop more direct measures of
tax-related transparency to better understand how it shapes the effectiveness of digital
tax reform.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/systems14070834/s1, Table S1: GTP III rollout information across
prefecture-level cities; Table S2: CSDID ATT under Alternative Clustering Schemes.
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