Pol. J. Environ. Stud. Vol. 34, No. 3 (2025), 2647-2664
DOLI: 10.15244/pjoes/188233 ONLINE PUBLICATION DATE: 2024-10-25

Original Research

The Heterogeneous Impact of Economic
and Environmental Policy Uncertainty
on the Digital Economy: Fresh Evidence Based
on the Bilateral Stochastic Frontier Model

Kaibin Dong'*, Junlin Li*, Weiwen Chen', Qiuying Tang®, Qiaoying Wu', Pei Zhong**

"Business School, Guangdong Ocean University, Yangjiang, Guangdong, 529500, PR China
2School of Foreign Business and Economics, Wuhan Textile University, Wuhan, Hubei, 430202, PR China
3School of Economics and Management, Guangdong Songshan Vocational and Technical College,
Shaoguan, Guangdong, 512126, PR China
“Hunan Geological Exploration Institute of China Metallurgical Geology Bureau, Changsha,
Hunan, 410000, PR China

Received: 12 February 2024
Accepted: 2 May 2024

Abstract

It is known that the digital economy is also influenced by the uncertainties in economic and
environmental policies. Many studies have shown that the rise of economic and environmental policy
uncertainty significantly inhibits investment in the real economy. This study investigates the impact
of economic and environmental policy uncertainty on the development of the digital economy that
presents the characteristics of a virtual economy by using the panel data of 30 provinces in China
from 2011 to 2020. The bilateral impact of economic as well as environmental policy uncertainty and
its net effect are analyzed using a bilateral stochastic frontier model. The research results show that
economic and environmental policy uncertainty can both promote and inhibit the digital economy,
and the combined effect of the two makes the actual digital economy development level lower than
the frontier development level. Further, the role of economic policy uncertainty in promoting
the development of the digital economy has increased rapidly since 2017 and reached its peak
in 2019. The inhibitory effect of economic policy uncertainty on the development of the digital economy
has been declining year by year, accompanied by small fluctuations. Moreover, it is also found that there
is more inhibitory effect than promotion effect in terms of environmental policy uncertainty with digital
economic development. There are obvious spatial differences in the bilateral effects of economic policy
uncertainty on the development of the digital economy. The region with the largest inhibitory effect
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of economic policy uncertainty is mostly located in the eastern region, and the region with the smallest

inhibitory effect of economic policy uncertainty is also located in the eastern region.

Keywords: economic policy uncertainty, environmental policy uncertainty, digital economy, bilateral

stochastic frontier model

Introduction

“Black swan” events such as the British referendum
to withdraw from the European Union, the coronavirus
epidemic, and the conflict between Russia and Ukraine
have exacerbated the uncertainty of global economic
policies; my country’s economy is in a period of
shifting economic growth, structural adjustment pains,
and early stimulus policies. The state of “three-phase
superposition” occurs intensively at the same time
during the digestion period. As an economic format
in the new era, the digital economy has penetrated
into the development of all walks of life. With its
advantages of unlimited derivatives, it can alleviate the
shortage of environmental resources and promote the
improvement of economic structure. It is a powerful
engine for China’s economic development. The world
economy is witnessing the rapid digitization of the
production, trade, and consumption of goods and
services across the globe [1]. From a global perspective,
the scale of the global digital economy will reach
US$32.6 trillion in 2020, accounting for 43.7% of GDP.
From a domestic perspective, the scale of my country’s
digital economy has reached US$5.4 trillion, accounting
for 38.6% of GDP, ranking second in the world; with
a year-on-year increase of 9.6%, the growth rate ranks
first in the world.

The environmental issues are causing serious health
concerns for humans and affecting the economic growth
of countries. Similarly, the economic growth of countries
is also becoming the cause of environmental pollution
[2-3]. Due to the severe deterioration of the environment,
and the uncertainty of environmental policies, economic
growth is impacted. It is affecting all income groups,
elevating the stress on countries to take effective control
measures. This issue is significantly considerable for
the countries to develop as the Environmental Kuznets
curve hypothesis showed a significant decline in
economic growth with the environmental uncertainties
[4].

There is a prominent increase in environmental
uncertainty especially with the economic growth which
is causing resource depletion, a polluted environment,
and higher consumption of energy. The controlled
environmental uncertainty in the form of a green
environment is a factor of digital economic growth i.e.,
technological innovations. The operational performance
is also improved through these green technological
innovations. The Porter hypothesis also supports the
idea that a win-win situation is created by imposing
strict regulations on the environment and dealing with
environmental uncertainty [5].

The outstanding feature of the development of the
digital economy is that practice is ahead of policy,
and policy is ahead of theory [6] my country’s macro-
economy is showing a trend of “moving from the
real to the virtual”, and the development model of the
digital economy presents the characteristics of a virtual
economy with financial deepening. Studies at home
and abroad have shown that the rise of economic policy
uncertainty significantly inhibits investment in the real
economy. Will economic policy uncertainty also affect
the development of the digital economy that presents
the characteristics of a virtual economy? On this
basis, the relationship between policy changes and the
digital economy has aroused extensive discussion in the
academic community.

Although the academic community has extensively
studied the impact of industrial policy on economic
development, few scholars have studied the impact of
economic policy uncertainty on the development of the
digital economy, and the impact of economic policy
changes has been ignored. Moreover, the studies have
not yet discussed in detail the impact of environmental
policy uncertainties on the digital economy specifically
in the worldwide context. This study for the first time
raises the issue that has remarkable importance for
countries’ growth and progress. Therefore, based on the
panel data of 30 provinces in China from 2011 to 2020,
this paper incorporates Baker’s “China Economic Policy
Uncertainty Index” into the bilateral stochastic frontier
model to explore the bilateral impact of economic and
environmental policy uncertainty on the development
of the digital economy. On the basis of the existing
research, the contributions of this paper are as follows
(1) Analysis of the impact mechanism of economic and
environmental policy uncertainty on the development of
the digital economy (2) Decomposition of the positive,
negative, and net effects of economic and environmental
policy uncertainty on the development of the digital
economy. (3) Analyze the spatial and temporal
distribution characteristics of the impact of economic
and environmental policy uncertainty on the digital
economy.

Compared with the previous research, the innovative
contributions of this paper are as follows: (1) This paper
chooses the entropy method to measure the digital
economic indicators to make up for the possible bias
defects of the single indicator and related variable
substitution method. (2) This paper has identified
the environmental policy uncertainties, and their
importance and in an innovative way also investigated
their impact on the digital economy. The changes
that are needed in the digital infrastructure as well
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as the environmental concerns are widely researched.
(3) This paper incorporates the economic and
environmental policy uncertainty index into the bilateral
stochastic frontier model, studies its impact on the
digital economy, and enriches the relevant theories.
The rest of this paper is as follows: the second part is
a literature review and research hypothesis, the third
part is model construction and variable selection, the
fourth part is empirical results analysis, the fifth part is
a robustness test, and finally the conclusion.

Literature Review and Research Hypothesis

In fact, many scholars have studied its impact on
macroeconomics from the perspective of political
instability. Aisen [6] argues that political instability may
shorten policymakers’ horizons, leading to more frequent
policy shifts, causing volatility and thus negatively
affecting the macroeconomy. Baker [7] provides an
Economic Policy Uncertainty Index consisting of three
components that quantify newspaper coverage of policy-
related economic uncertainty, the number of expiring
federal tax code provisions, and disagreement among
economic forecasters, used to measure economic policy
uncertainty. Huang [8] constructed a new monthly
index of China’s economic policy uncertainty using
information from several newspapers. Look at the
impact of economic policy uncertainty from a micro
perspective [9]. Zheng et al., [10] show that EPU leads
enterprises to significantly reduce inventory holdings,
and this effect is particularly evident in non-state-owned
enterprises. Xu et al., [11] showed that when economic
instability is high, firms engaged in R&D are most
affected by restrictive governance policies. Looking at
the impact of economic policy uncertainty from a macro
perspective, [12] found in his research on the economies
of EU countries that economic policy uncertainty
not only leads to a higher probability of economic
recession but also a longer recession. PHAN DH [13]
showed that EPU has a significant negative impact on
financial stability. Balcilar [14] showed a non-linear
relationship between EPU differences and exchange rate
fluctuations. Sin [15] studied the economic fundamentals
and economic policy uncertainty in Mainland China
and their impact on Taiwan and Hong Kong. When
economic policy uncertainty increases, the impact
on mainland China is only short-term. Moreover, the
short-run impact does not affect output in Taiwan and
Hong Kong. Regardless of whether it is from a micro
perspective or a macro perspective, there is no consensus
on the impact of economic policy uncertainty on the
economy. Existing studies have discussed the impact of
policies on the digital economy, and the digitalization
of the economy has created new conditions for the
formation and implementation of industrial policies.
When formulating modern policies, it is necessary to
consider the specifics of the digitization of economic
processes and relationships. [16] studied the impact

of smart city planning policies on the development
of the digital economy, and the results showed that
smart city planning policies brought huge economic
benefits. Atypun, after analyzing the avenues of digital
transformation, identified arcas of high uncertainty:
job market, data control, security, environment, etc.
Scholars such as [17] study the relationship between
a specific policy or uncertainty and the digital economy.

Environmental policies are necessary in order to
ensure sustainability, but these policies are uncertain,
including inadequate governance and imperfect systems.
For the growth of the economy, a country’s sustainable
development is essential and needs to rectify the
uncoordinated, and unbalanced environmental policies.
Moreover, scholars such as Teng et al., [18] debated the
intricate interplay of environmental policies, the digital
economy, and its development. There is a negative as
well as positive association between environmental
sustainability and the digitization of the economy.
Environmental policy uncertainty (EPU) is common
throughout the world and is causing various issues. The
environmental policy decisions are often delayed, and
their content, impact, and timings are also uncertain,
thus, affecting the economy [19]. Digitalization is
positively influencing the environmental sustainability
policies implementation as then it becomes more
feasible to adopt safety measures. Green technologies
are endorsed widely through the digitalization of
economies that alleviates the uncertainty and upsurge of
environmental policies [20].

To sum up, most of the existing literature focuses
on the impact of economic and environmental policy
uncertainty on the macroeconomy and micro-enterprises
or the impact of specific policies on the digital economy.
At present, there are few studies on the impact of
economic and environmental policy uncertainty on
the development of the digital economy. The following
is an analysis of the mechanism of economic and
environmental policy uncertainty affecting the digital
economy:

Economic policy uncertainty has an inhibitory
effect on the development of the digital economy:
(1) During the transition from traditional industries to
the development of the digital economy, enterprises
need to weigh the current investment income and
the opportunity cost of waiting for better investment
opportunities in the future, when there is uncertainty
in economic policy, the development of the digital
economy is affected by the increase in the investment
risk coefficient, economic entities will postpone their
investment plans, and development will lack motivation.
(2) The development of the digital economy requires
a large amount of information input and high input and
output costs, and some traditional industries often do
not have the technical level and facility conditions for
the development of the digital economy, and require
government tax relief, financial subsidies and other
policies [21], when economic policy uncertainty is high,
it will become difficult for enterprises to obtain credit
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and other resources, and the transition to the digital
economy lacks stamina. Based on the above analysis,
this paper proposes Hypothesis 1:

Hypothesis 1: Economic and environmental policy
uncertainty has an inhibitory effect on the development
of the digital economy.

The emission of pollutants is an important strategic
objective that shapes countries’ economic development.
The carbon neutrality targets are also set for economic
growth, considering it a viable approach. The competitive
advantage is achieved through reducing environmental
costs, incorporating clean production, and introducing
green innovations through digitization such as big
data, cloud computing, and artificial intelligence. The
green economy transformation is a key step taken by
governments realizing the importance of sustainability
and digitalization. In short, environmental policies are
developed and encouraged through the digitalization of
the economy, such as ICT could cut pollution/emissions
[22]. However, few articles are available that debate
the negative association between environmental policy
uncertainty and the digital economy.

Economic policy uncertainty has a positive effect
on the development of the digital economy: (1) the rise
of economic policy uncertainty makes future market
conditions even more unpredictable and economic
entities tend to use working capital management to deal
with the adverse impact of the external environment on
their main business. This further reduces business risk,
and digital resources can be infinitely derived, which
will make capital adequacy stronger, which stimulates
economic entities to promote the digitization of physical
production materials and achieve resource doubling. (2)
With the rise of economic policy uncertainty, companies
lack complete information on customer needs, which
brings greater competitive pressure to companies.
At this time, companies will tend to increase R&D
expenditures to get rid of the dilemma of incomplete
information [23], and turn passive into active, thereby
further promoting the transformation of digital economy
innovation achievements. Based on the above analysis,
this paper puts forward Hypothesis 2:

Hypothesis 2: Economic and environmental policy
uncertainty can promote the development of the digital
economy.

Based on the above analysis, two opposing
hypotheses 3 and 4 are proposed for the net effect
of the positive and negative effects of economic and
environmental policy uncertainty on the development of
the digital economy.

Hypothesis 3: Economic and environmental policy
uncertainty has a negative net effect on the development
of the digital economy, which generally inhibits the
development of the digital economy.

Hypothesis 4: Economic and environmental policy
uncertainty helps the digital economy to grow. (The
positive net effect is evident in digital economic
development through both economic and environmental
policy uncertainty. The smooth operations of the digital

economy are dependent upon a good institutional
environment that not only encourages improvements but
also green innovations and the risk of uncertainty is also
reduced. However, these policies require more resources
i.e.,, funds for implementation thus they could cease
digitalization.)

Model Construction and Variable Selection
Model Setting

Compared with the traditional stochastic frontier
model, the bilateral stochastic frontier model proposed
by [24] has the main progress in overcoming the
deficiency that the actual level is always lower than the
theoretical level for the traditional stochastic frontier
model. The variables of the two-sided stochastic frontier
model can be above or below theoretical boundary
values. In recent years, many scholars have used
the bilateral stochastic frontier model to analyze the
bilateral impact on practical problems: Hongyou [25]
studied the impact of information asymmetry between
doctors and patients on medical prices; [26] research on
bank risk-taking under the background of interest rate
liberalization; [27] analyzed the impact of financing
constraints on government subsidies on corporate
investment efficiency; Shi [28] studied the two opposing
effects of FDI on corporate innovation.

Since the positive and negative bilateral effects of
economic as well as environmental policy uncertainty
on the development of the digital economy may exist
at the same time, this paper introduces a bilateral
stochastic frontier model to identify the bilateral effects
and deal with its endogenous problems as follows:

digic = u(xie) + &ip, Eit = Wir — Uie + Vi (1)

Among them: dig represents the digital economy,
is x, the eigenvector of ¢, each province, and is the
composite interference item; this paper adopts the main
influencing factors that can reflect the characteristics
of the province and can affect the digital economy,
including variables such as industrial structure and
human capital level. u(x ) Indicates the development
level of the frontier digital economy, that is, the
development level of the digital economy in a perfectly
competitive market when the characteristics of each
province are given. u(x,) = x, 8, f is the parameter
vector to be calculated. v, is a random disturbance
item in the usual sense. The effective OLS estimation
results need to satisfy the classical assumptions of
the model. If v, the expected mean is not equal to
zero, it indicates that there is a “deviation” in the
residuals. Among them, o, represents the upward
deviation, indicating the upward bias effect caused
by economic and environmental policy uncertainty
on the promotion of digital economy development.
u, Represents the downward deviation, indicating
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the downward bias effect @, >0 caused by economic and
environmental policy uncertainty on the development
of the digital economy, and satisfies, ,>0. When o, = 0,
it means that there is only an inhibitory effect, and when
u, = 0, it means that there is only a facilitative effect.
Moreover  #0, it u,#0 means that economic policy
and environmental policy uncertainty have both an
upward bias effect and a downward bias effect on the
development of the digital economy, showing bilateral
characteristics.

For f estimating parameter vectors and two-sided
effects, maximum likelihood estimation (MLE) can be
used. From these theoretical analysis methods, it can be
concluded that both @, and u, have the characteristics
of wunilateral  distribution.  Therefore,  assume
ui~i.i.d.exp(c,, o ?) that, wi~i.i.d.exp(o, , o ?), that obeys
the exponential distribution. For the interference item
. it is assumed that vi~i.i.d.N(0, o ?), that is, obey the
normal distribution, and vi, wi and u; are independent
of each other, and are completely independent of the
characteristic variables xi.

Based on these assumptions, the available &; probability
density function:

PO XD P G

() +20ie) j $(2)dz

oy + 0, oy, + 0 it

exp(b;)
D(yie) + ot oud UMD) @

_exp(a;)
o, + 0o,

Among them, ¢() represents the cumulative
distribution function and the standard normal
distribution, ¢() represents the probability density
function and the standard normal distribution, and other
parameters are set as follows:

— o ey % e S . G O
202 g T 262 g, = o, g Wie = o, o
u u w w v w v u(3)

For n a sample containing observations, log-
likelihood functions can be established to obtain
parameter estimates:

n
InL(X;0) = —nIn(oy, + o) + Z In[e%td(y;) + ePicdd (n;0)]

=1

“4)

Among them, 6 = [B, o, 6, o |". This paper focuses
on the bilateral impact of economic and environmental
policy uncertainty on the development of the digital
economy. Therefore, i the conditional density functions
for further derivation f{ui|&) and sum are respectively
recorded as w; as follows:

Aexp(=Au;) @ (e /0y + Mie)
D (M) + exp(aie — bi) P (Vie) 5)

[l &) =

Aexp(—Aw;) P (wie /0y + Vie)
exp(bie — ai)[@ (i) + exp(aie — bi) P(vie)] (6)

flwléi) =

1 1 ..
Among them, 4 = 2. T 5. Based on the conditional
distribution determined by the above formula, the
conditional expectation of u, and can be obtained o, :

ooz ) — 1 _ A [@@i)+exp(ai—bir)exp(aF/2-0vY i) P (¥ie=0v)]
EQ-e™l) =1-15 @ (i) +exp(@i=bi)®(vie)

(7

Bl e=ou(g,) =1 - A [90i) +explbie ~ ai)exp(a3 /2 = o) O (e = 03]
¢ 142 exp(by — a;)[@(nie) + explage — bi)P(yy,)]

®)

Through the above formula, the promoting effect and
inhibiting effect can be specifically measured, so as to
finally obtain the comprehensive effect of economic and
environmental policy uncertainty on the development of
the digital economy:

NS =E(1—e &) — E(1 — e it|&,) = E(e™"it — e~ it &)
©)

Both parameters are recognizable since the
parameter o, appears o, only in and y, in and o only
b, in and n,. Therefore, in the process of using the two-
sided stochastic frontier for empirical testing, there is
no need to make assumptions about the relative size
of the two effects in advance, because the size of the
effect in this model is completely determined by the
measurement results. This feature also makes the two-
sided stochastic frontier model Compared with the
traditional regression analysis method; the analysis has
the advantage of objectivity.

Data Source and Variable Description
Data Source

This paper selects the panel data of 30 provinces
in China from 2011 to 2020 as samples and fills in
the missing data of individual years through linear
interpolation. The index data comes from the “China
Statistical Yearbook”, the “China Science and
Technology Statistical Yearbook”, and China Digital
Pratt & Whitney Financial Index (the index is jointly
compiled by the Digital Finance Research Center of
Peking University and Ant Financial Services Group).
China’s economic policy uncertainty data comes
from http://www.policyuncertainty.com/index.html.
Additionally, China’s environmental policy uncertainty
data comes from the China Industrial Enterprise
Database. The monthly data is calculated using
the arithmetic mean method to obtain the annual average
and then take the logarithm for measurement.

Variable Description
Digital economy (dig) [29]: refers to the use of digital

knowledge and information as key production factors,
modern information networks as an important carrier,
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Table 1. Variables of entropy value method for digital economy development.

Index

Indicator source

Internet penetration

Internet penetration

Number of Internet-related Employees

Employed persons in urban units/employees in urban units in information transmission,
software, and information technology services

Internet-related output

Total amount of telecommunications business/resident population at the end of the year

Number of Mobile Internet Users

Mobile phone penetration

Digital Financial Inclusion Index

Peking University Digital Financial Inclusion Index

and the effective use of information and communication
technology as an important driving force for efficiency
improvement and economic structure optimization
for a range of economic activities. This article draws
on the practice of Zhao Tao [30], in order to solve the
one-sidedness when evaluating with a single index or a
single substitution variable, the entropy method is used
to construct the digital economy development index in
Table 1, and the indicators used are as follows:

The specific performance of the measurement method
is as follows: first standardize the data: positive index
calculation method Xj;' = (Xjj — min{X;})/max{X;} — min{X;}),
negative index calculation method
Xi' = (max{X;} — X;)/max{X;} — min{X;}) by means of
Y;; = Xy'/ X%, Xy calculating i the weight of the index
value of the first item in the year j; then calculate the indfx
information entropy: & = —k T (Yy X nYy) order * = fam

yes 0<e<l, according to d, = I, the calculated information
. : d;

entropy Redundancy, and then according to Wi = $7_.d; the
index weight, and finally calculate the comprehensive score
Si =X wi Xy

Economic policy uncertainty (epu): It means that
market players cannot accurately predict whether, when,
and how the government will formulate or change the

Table 2. Descriptive statistics.

current economic policy [31]. This paper chooses China’s
economic uncertainty index to measure economic
policy uncertainty. Climate Policy Uncertainty (cpu):
It means the measures through which any change in
the environmental policies by the government can be
calculated. In this particular study, the CPU of China is
selected for further analysis.

Control variables: 1) Industrial structure (ind).
Changes in industrial structure affect production
efficiency and the flow of manpower and capital. This
article uses the added value of the tertiary industry as
a percentage of GDP. 2) level of economic development
(eco). This article uses per capita GDP to express. 3)
Government intervention (gov). This paper uses the
proportion of general budgetary expenditure to regional
GDP to express. 4) Urbanization level (urb). This paper
uses the proportion of urban population to the total
population to express. 5) human capital level (edu). This
paper uses the ratio of the number of students enrolled
in ordinary institutions of higher learning to the total
population to represent it. 6) environment policy
uncertainty (cpu). This article uses CO, emissions as
a crucial element of environment policy uncertainty
[32].

Variable Variable Sarpple Average Star}dgrd Median Minimum Maximum
name Size deviation Value Value
Digital Ldig 300 -L11 0.52 -1.088 -2.560 -0.018
Economy
Economic
Policy Lepu 300 1.62 0.10 1.575 1.504 1.776
Uncertainty
Climate policy
: Cpu 300 1.59 1.88 13.7 0.153 17.1
uncertainty
Human capital Ledu 300 414 0.58 -3.995 7.013 -3.367
Level
Government Lgov 300 -1.46 0.38 -1.485 2.205 -0.442
intervention
Industrial structure Lind 300 -0.76 0.19 -0.759 -1.215 -0.176
The level of Lurb 300 -0.92 1.09 -0.611 -5.185 -0.110
urbanization
The level of economic Leco 300 10.84 0.44 10.795 9.706 12.013
development
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In order to ecliminate the influence of
heteroscedasticity on data stationarity, logarithms were
taken for all variables. The statistical description of
related variables is shown in Table 2.

Results Demonstration and Analysis
Influencing Factors of the Digital Economy

This part of the model estimation is carried out in
two steps: on the basis of establishing the bilateral
stochastic frontier model in Chapter 3, first estimate the
effects of economic development level and government
intervention on the digital economy, and then further
estimate the impact of economic and environmental
policy uncertainty on the bilateral digital economy.
The specific size of the effect. Table 3 shows the
estimated results:

As shown in Table 2: model m 1 is the result of OLS
estimation, model m 2 to model m 5 are the results of
MLE estimation under bilateral stochastic frontier, and
model m 2 is Ing, = Ing_ = 0 the result under constraints.
Model 3 and Model 4 add economic and environmental
policy uncertainty to identify the promoting effect
and inhibiting effect, and Model m5 adds both effects
of economic and environmental policy uncertainty.
From the statistical results, the regression results of the
variables under the OLS method show that the level of
urbanization is negatively correlated with the level of
digital economy development, while the level of human
capital, government intervention, industrial structure,
environmental policy uncertainty and economic
development level are all positively correlated with the
level of digital economy development. The regression
results of the model m 2 -model m 5 bilateral stochastic
frontier model are close, reflecting the robustness of the
model. With the addition of economic and environmental
policy uncertainty variables, the model fitting effect
gradually improves, and the model m 5 is better than
other models, so the follow-up analysis is mainly
based on the model m 5. From the model m5, it can be
seen that both the inhibitory effect and the promoting
effect coefficient of economic and environmental
policy uncertainty are significant, that is, the positive
and negative effects of economic and environmental
policy uncertainty on the digital economy exist at the
same time. If a one-sided estimation method is used,
that is, only considering the promoting effect or only
considering the inhibitory effect may cause model
design bias.

Variance Decomposition

Table 4 reports the inhibition effect, promotion
effect, and net effect of economic and environmental
policy uncertainty on the digital economy. The results
show that the promotion effect and inhibition effect of
economic policy uncertainty exist at the same time.

The coefficient of the inhibition effect is 0.2779, and
the coefficient of the promotion effect is 0.0560, the
net effect under the joint action is E(e — U) = — 0.2219.
The results show that the inhibitory effect of economic
policy uncertainty on the digital economy is greater than
the promotion effect, that is, economic policy uncertainty
inhibits the development of the digital economy, making
the actual digital economy development level lower than
the optimal level. Similarly, the results of environmental
policy uncertainty are also the same as its promotion
effect (0.2600) is greater than that of its inhibitory effect
(0.0700).

From the perspective of the impact ratio,
environmental and Economic Policy Uncertainty
accounts for 97.98% of the final digital economy
development level, which has an important impact.
Among them, the proportion of inhibition effect is
96.09%, and the proportion of promotion effect is 3.91%.
Therefore, the results show that in the process of digital
economy development, because the inhibitory effect
of economic policy uncertainty obviously offsets the
promotion effect, environmental and Economic Policy
Uncertainty generally inhibits the development of the
digital economy, and makes the actual level of digital
economic development deviate negatively from the
frontier.

Table 5 makes a unilateral estimate of the
promoting and inhibiting effects of economic as well
as environmental policy uncertainty. The risks and
incomplete information brought about by the uncertainty
of economic policies have prompted economic entities
to increase R&D expenditures and promote the
digitization of physical production materials, making the
development level of the digital economy 4.85% higher
than that of the frontier digital economy. These results
are aligned with some previous studies. For example,
Peng et al., [32] discovered a positive relation between
EPU and digital and green innovations. They also
found that the impact of economic policy uncertainty is
different in each province of China, depending on how
much they participate in markets and trade. In simpler
terms, regions that are more open to trade and have
more freedom in their markets have seen more benefits
from economic policy uncertainty in promoting green
innovations and digital technologies. Another study
by [33] found that companies are more motivated to
innovate when facing EPU in order to stay competitive.
This suggests investing in research and developing
innovative technologies. In addition, [34] businesses are
inclined to utilize digital technology during uncertain
times to increase productivity. Employing this strategy
generally fosters the creation of new goods, services, and
business ideas which enhance company effectiveness
and promote economic development. Due to uncertainty
about government policies, business is driven to
make quick and effective decisions [35]. In contrast,
Lou et al., [36] argued that firms experiencing high
EPU levels are associated with decreased innovations.
In addition, it was found that the relationship between
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Table 3. Bilateral stochastic frontier estimation results.

ml m2 m3 m4 m5
ledu 0.180 ™" 0.038 " 0.097 ** 0.131™ 0.077 ™
(2.800) (4.917) (2.633) (2.538) (2.271)
lgov 0.330 ™" 0.249 0.160 " 0.143 "
(5.330) (5.008) (3.023) (2.638)
lind 1.002"" 1.315™ 0.792" 0.884™" 0.754™"
(7.538) (73.188) (6.202) (6.200) (6.460)
lurb -0.203™* -0.129"" -0.108"" -0.134™" -0.097"
(-6.042) (-38.424) (-5.888) (-5,575) (-6,323)
leco 0.619 ™ 0.280 " 0.453 " 0.443 ™ 0.352 "
9,379) (70,517) (7,934) (7,395) (6,244)
_cons -6,015 ™ -3,058 ™" 4,475 -4,406 " -3,714 ™
(-7,972) (-75,003) (-7,445) (-6,163) (-5.886)
sigma v
_cons -36.216 -2.179™ -3.036™ -3.203™
(-0.001) (-23.841) (-9.606) (-9.790)
sigma_u
lepu -10.537" -10.440™"
(-7.643) (-7.563)
_cons 0.000 15.463™ -1.334™ 15.213™
®) (7.091) (-17.396) (6.972)
sigma_w
lepu 16.391" 16.744™"
(6.494) (5.999)
_cons 0.000 -5.496™" -30.230™ -31.264™
®) (-24.267) (-6.824) (-6.375)
sigma_x
lepu 16.290%** 16.644%%%*
(6.384) (5.888)
0.000 -4.486%** -29.229%** -29.254%%%
®) (-22.257) (-6.723) (-6.365)
N 300 300 300 300 300
hkeLli‘;i od -276.563 13.203 12.146 47318
2 a 0.698
LR (chi2) 579.531 577.419 647.763
p-value 0.000 0.000 0.000

"p<0.1, " p<0.05, " p<0.01
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Table 4. The facilitating and repressing effects of economic policy uncertainty.

Variable meaning Symbol Coefficient of measure

Random error term o, 0.0407

Inhibition Effect of Economic Policy Uncertainty a, 0.2779

Bilateral effect Facilitating Effect of Economic Policy Uncertainty g, 0.0560

Inhibition Effect of Environmental Policy Uncertainty o, 0.2600

Facilitating Effect of Environmental Policy Uncertainty g, 0.0700

Total Variance of Random Items o2 + a2+ a? 0.0820

, , ot + 05
Influence proportion of bilateral effect 3 97.98%
Variance o +out i

decomposition . . o2

Inhibition effect ratio o2+ 96.09%
2

Facilitation effect proportion 02(:—“’02 3.91%

Table 5. The promoting and inhibiting effects of economic and environmental policy uncertainty on the digital economy.

Average Star.ldz.ird 25" percentile | 50 percentile | 75" percentile
value deviation
Economic Policy Uncertainty
Uncertainty Facilitating 4.85 7.37 0.38 0.73 5.81
Effects
Inhibition of Economic Policy Uncertainty 19.55 18.22 3.59 13.59 28.6
Net effect of Economic Policy Uncertainty -14.7 22.88 -28.15 -12.28 2.53
Environmental Policy Uncertainty
Uncertainty Facilitating 4.76 7.36 0.40 0.72 5.79
Effects
Inhibition of EnV1rqnmental Policy 18.44 17.33 369 14.49 297
Uncertainty
Net effect ofEnV1ro.nmental Policy 13.68 24.69 2714 1320 354
Uncertainty

EPU and innovation is most prominent in companies
where the executives exhibit caution and have a
limited appetite for risk. There are uncertainties in
economic policies, it becomes difficult for enterprises
to obtain resources such as credit, and economic
entities will postpone their investment plans, making
the development level of the digital economy 19.55%
lower than the development level of the frontier digital
economy. In addition, environmental policies, if properly
implemented, are a way towards digital economy growth,
while their uncertainty could cease digital economic
development in different ways. Such uncertainty can
obstruct the digital economy’s progression, driving
expanded energy utilization, preventing advancement,
and disintegrating consumer trust. Striking a balance
between technological advance and natural obligation,
upheld by strong and steady administrative measures,
is basic for guaranteeing the long-term and steady
improvement of a digital economy that adjusts to
sustainability objectives.

The last three columns in Table 5 show the specific
situation of the promotion and inhibition of economic
and environmental policy uncertainty on the level
of digital economy development in the first quartile,
second quartile, and third quartile. Specifically, at
the first quartile (25th percentile), the promotion and
inhibition of the digital economy development level
make the actual digital economy development level
of a quarter of the provinces drop by 28.15%. This
part of enterprises is affected by changes in economic
and environmental policies, increasing related costs to
deal with related risks, increased operating costs, and
future uncertainties often lead to conservative behavior
of enterprises, although the development of the digital
economy has long-term significance for enterprises.
Moreover, Uncertainty in environmental and economic
policies in the digital economy can cause problems like
slower technological progress, reluctance to invest, and
market changes. Outdated regulations can hinder the
advancement of new technologies and hinder the ability
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of digital companies to innovate. The government’s
economic decisions can cause investors to hesitate in
supporting startups with funding. This means that the
startups might not be able to grow and develop as much
as they could. Moreover, changes in the market caused
by economic uncertainties can make the digital industry
unpredictable. However, enterprises need to solve
the immediate problems caused by the uncertainty of
economic and environmental policies, and the financial
constraints faced by enterprises have increased, which
has led to the suspension or delay of digital economic
development activities. Moreover, the implementation of
straightforward and adaptable regulations for emerging
technologies, as well as incentives for employing
environmentally sustainable practices, can stimulate
the generation of innovative concepts and support the
growth of our economy in an environmentally conscious
manner. In the third and fourth quartiles (75" percentile),
the net effect is positive 2.53, that is, the development
level of the digital economy is 2.53 % higher than the
frontier level. These enterprises have a certain scale
and have high-quality basic software facilities, and it is
more convenient to integrate with common technologies
of the digital economy. Uncertainty in economic
policy also means new market opportunities. These
companies will work hard to carry out digital economic
development activities to seize market opportunities and
improve their market competitiveness. The uncertainty
in environmental policy also influences the digital
economy, while if the digital economy is developed, it
could help in the easy implementation of environmental
safety actions. Environmental policy instability poses
a considerable challenge to the digital economy, affecting
different aspects of trade operations. The uncertainty
encompassing environmental directions can specifically
discourage ventures in green advances and prevent
advancement as companies hook with capriciousness
in compliance prerequisites. Planning becomes difficult
because companies have a hard time following rules that
are not clear. This could cause problems with following
rules. Inconsistent policies can confuse people and make
them lose trust in sustainability. This can change how
markets work and how people buy things. Additionally,
if regions have strong and clear environmental policies,
they may have an advantage in global competition.
In this situation, businesses have trouble managing
global supply chains, which makes it hard for them
to be strong and flexible. To help the economy grow,
it is important for leaders to make rules that support
businesses that are environmentally friendly. This will
also help them to come up with new ideas.

Fig. 1 — Fig. 3 more directly presents the frequency
distribution of the suppression, promotion, and
net effects of economic and environmental policy
uncertainty on the development of the digital economy.
Trailing features. In Fig. 1, the promotion effect of
economic and environmental policy uncertainty on the
development of the digital economy disappears at about
30%, but in Fig. 2, the inhibitory effect of economic and
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Fig. 3. Net Effect.

environmental policy uncertainty on the development of
the digital economy disappears at about 70%. This shows
that economic and environmental policy uncertainty
has a more inhibiting effect on the development
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of the digital economy than a promoting effect. Fig. 3
shows the distribution of the net effect. Most provinces
are distributed on the left side with a negative net effect,
and their digital economy development level is lower
than that of the frontier digital economy. Develop a level
of digital economy that is higher than the frontier.

Time Distribution Characteristics of Economic
Policy Uncertainty and Environmental Policy
Uncertainty on Digital Economy Development

The statistical results of the effects of economic policy
uncertainty on the development of the digital economy

by year are presented in Table 6. With the passage of
time, the role of economic as well as environmental
policy uncertainty in promoting the development of
the digital economy has increased rapidly since 2017
and reached its peak in 2019. The inhibitory effect of
economic and environmental policy uncertainty on the
development of the digital economy has been declining
year by year, accompanied by small fluctuations. The net
effect of economic and environmental policy uncertainty
on the development of the digital economy has turned
from negative to positive since 2018.

Table 6. Annual distribution of bilateral effects of economic policy uncertainty.

Year Influence effect Standard 25t 50™ 75%
Facilitation 0 0.64 0.64 0.64
Eczizg‘rizifl?;icy Inhibition effect 7.59 55.85 59.43 62.44
Net effect 7.59 61.8 -58.79 -55.22
20t Facilitation 0 0.54 0.53 0.53
E“Virl‘l’l?éle“::ﬂé"’licy Inhibition effect 6.49 54.74 58.42 62.33
Net effect 6.49 -60.7 -47.68 -54.21
Facilitation 0 0.68 0.68 0.68
Ecirr‘l‘;?rit;ifl?;icy Inhibition effect 7.25 36.53 40.38 443
Net effect 7.25 43.62 -39.7 -35.84
2012 Facilitation 0 0.69 0.57 0.57
E“Virl‘l’l?:;ft‘:;lt;"’licy Inhibition effect 6.24 35.43 39.39 453
Net effect 6.24 -42.61 -40.7 -34.83
Facilitation 0 0.38 0.38 0.38
chlfl‘;g‘ritziflf;icy Inhibition effect 8.17 21.9 26.2 30.65
Net effect 8.18 -30.27 -25.82 21.52
201 Facilitation 0 0.39 0.39 0.39
E“Virl‘l’;lg::ift;"’hcy Inhibition effect 6.18 20.8 25.2 31.31
Net effect 6.17 31.22 24.72 -20.51
Facilitation 0 0.26 0.26 0.26
Ec‘l):l‘;?ritzifl‘t’;icy Inhibition effect 7.95 14.32 21.96 26.65
Net effect 7.95 -26.39 217 -14.06
2014 Facilitation 0 0.25 0.25 0.28
EnVirl‘l’I‘llf;ft‘:i":t;’OIicy Inhibition effect 6.85 15.31 21.86 27.75
Net effect 6.85 -25.40 -20.6 -15.06
Facilitation 0 0.23 0.23 0.23
Ec‘zlrr‘lz?rit;ﬁ‘t’;icy Inhibition effect 737 6.85 15.47 18.01
Net effect 737 -17.79 -15.25 -6.63
201 Facilitation 0 0.24 0.24 0.25
E“Virggf;ft‘:ifé"ﬂicy Inhibition effect 836 6.76 1627 17.01
Net effect 8.36 -18.69 -16.24 -6.52

\J
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Facilitation 0.01 0.78 0.78 0.78

Ec‘l’;‘(’:‘enritzifl‘t’;icy Inhibition effect 8.11 10.26 17.05 2121

Net effect 8.12 -20.43 -16.27 -9.48

2016 Facilitation 0.02 0.79 0.69 0.79
E“Virl‘l’:g;‘:ift;"’hcy Inhibition effect 7.12 11.25 16.04 22.19

Net effect 7.11 21.42 -15.28 -8.94

Facilitation 0.89 2.58 2.68 3.65

Eci?l‘;‘enrit‘;ifl‘t’;icy Inhibition effect 6.8 3.72 7.14 11.77

Net effect 736 92 -4.46 -0.08

2017 Facilitation 0.90 2.47 2.76 3.76
Environmental policy Inhibition effect 7.5 3.69 8.15 10.66

uncertainty

Net effect 8.35 8.2 435 -0.07

Facilitation 481 6.82 9.89 13.59

Eci’l‘;‘::ritzifl‘t’;icy Inhibition effect 2.79 3.54 3.58 3.82

Net effect 6.8 2.99 631 10.05

2018 Facilitation 471 6.79 8.99 14.69
E“Virl‘l’:gft‘:i‘:t;"’hcy Inhibition effect 2.68 3.45 447 3.79
Net effect 7.9 322 6.29 10.04

Facilitation 6.55 16.69 21.74 2432

Eci‘;‘;‘:ritziif;icy Inhibition effect 0.27 3.13 3.13 3.13

Net effect 6.76 13.56 18.61 21.19

201 Facilitation 7.44 16.76 20.64 21.31
E“Virl‘l’::e‘ftr:ii]t;"’licy Inhibition effect 0.26 3.12 3.12 3.12

Net effect 6.67 13.45 18.51 21.18

Facilitation 6.76 6.6 1041 15.34

E"?lrr‘l‘;g‘ritzifr’l‘t’;icy Inhibition effect 0.67 2.98 3.01 3.19

Net effect 7.12 341 7.41 12.36

2020 Facilitation 6.67 5.5. 10.31 14.43
E“Virl‘;:ézft‘:iig’o“cy Inhibition effect 0.76 2.89 3.02 3.18

Net effect 7.09 3.51 7.52 12.26

As shown in the Table 7, there are obvious spatial
differences in the bilateral effects of economic and
environmental policy uncertainty on the development
of the digital economy. Tianjin, situated in the eastern
region of China, has the most significant influence
on economic policy uncertainty. A significant impact
was seen in six regions, including Hainan, Shanghai,
Beijing, Gansu, Chongging, and Hunan [37]. Tianjin was
the biggest at 29. 31%. Additional studies have shown that
the industrial strategies in Hunan and Hainan Province
are not beneficial for the digital economy. Zhejiang
Province, located in the eastern part of the country,
likewise has minimal negative impact. Guangdong and
Fujian provinces experienced the least adverse impact,
with a decrease of less than 6 %. It can be seen that the

region with a higher level of economic development does
not have a higher inhibitory effect of economic policy
uncertainty. The eastern region is an important engine
for my country’s development. With a certain level of
economic policy uncertainty in the eastern region, its
inhibitory effect on the digital economy varies greatly.
The reason may be that enterprises in the eastern
region perceive economic policy uncertainty. There
may be differences. The prediction of economic policy
uncertainty by relevant economic entities is subjective,
and during the economic downturn, the divergence of
forecasters will increase sharply [38].

The results of environmental policy uncertainty are
also quite similar to the economic policy uncertainty
showing more inhibitory effect than promotion effect
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Table 7. Spatial distribution of two-sided effects.

Province Bilateral effect | Average i:ir\ll?szg Province Bilateral effect | Average géi?i?;i
(economic Facilitation effect 1.72 1.65 Facilitation effect | 4.91 7.34
policy Inhibition effect 26.09 16.19 Inhibition effect | 18.24 20.85
Shangha uncertainty) Net effect 2437 | 1752 | Jiangsi Neteffect | -13.33 | 25.16
(environmental Facilitation effect 1.61 1.66 Provinee | pacilitation effect | 5.81 7.23
policy Inhibition effect 25.09 17.18 Inhibition effect 19.23 19.75
uncertainty) Net effect 2536 | 1851 Neteffect | -1422 | 2615
(economic Facilitation effect 5.13 7.59 Facilitation effect | 5.56 8.25
policy Inhibition effect 20.45 22.02 Inhibition effect 14.38 18.36
Vunnan uncertainty) Net effect 1532 | 2678 | Hebei Net effect 882 | 2299
province (environmental | Focilitationeffect | 612 | 7.48 Province | pacilitation effect | 5.45 9.26
policy Inhibition effect 21.45 21.01 Inhibition effect 14.43 18.63
uncertainty) Net effect 1431 | 2767 Net effect 879 | 2288
(economic Facilitation effect 4.58 6.87 Facilitation effect | 5.23 7.89
policy Inhibition effect 21.72 18.6 Inhibition effect 17.23 19.67
Miil;flia uncertainty) Net effect 4713 | 2354 | Henan Neteffect | -11.99 | 2437
AuSt(;zzirgrolus (environmental Facilitation effect | 4.59 6.78 Province | pagilitation effect | 5.32 8.98
policy Inhibition effect 20.73 19.6 Inhibition effect 16.24 18.76
uncertainty) Net effect 1812 | 24.56 Neteffect | -10.88 | 2536
(economic Facilitation effect 2.19 2.6 Facilitation effect | 6.69 9.88
policy Inhibition effect 24.71 15.33 Inhibition effect 12.02 12.91
uncertainty) Net effect 2251 | 1746 | Zhejiang Net effect 533 | 19.57
Being (environmental Facilitation effect | 2.20 3.5 Province | pagilitation effect | 6.76 9.99
policy Inhibition effect 25.69 15.22 Inhibition effect 12.02 13.82
uncertainty) Net effect 2151 | 16.56 Net effect 522 | 2047
(economic Facilitation effect 4.53 6.61 Facilitation effect | 4.39 6.33
policy Inhibition effect 18.01 18.59 Inhibition effect | 22.86 19.04
Jilin uncertainty) Net effect 1348 | 2276 . Neteffect | -1846 | 23.82
Province (environmental Facilitation effect 5.43 6.59 Hainan Facilitation effect | 4.40 6.54
policy Inhibition effect 17.01 17.60 Inhibition effect | 21.98 18.05
uncertainty) Net effect 1247 | 21.86 Neteffect | -19.45 | 2481
(economic Facilitation effect 4.09 6.3 Facilitation effect | 3.95 6.18
policy Inhibition effect 15.55 17.68 Inhibition effect | 17.92 18.15
Sichuan | ecTny) Net effect 1146 | 2113 | Hubei Neteffect | -13.98 | 21.83
Province (environmental Facilitation effect 5.08 7.2 Province | pagilitation effect | 3.86 7.17
policy Inhibition effect 16.66 18.69 Inhibition effect | 18.82 19.14
uncertainty) Net effect 1146 | 2213 Neteffect | -1499 | 22.92

\J
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(economic Facilitation effect 1.9 1.95 Facilitation effect | 3.11 4.86
policy Inhibition effect 31.21 19.43 Inhibition effect | 22.22 19.6
i
uncertainty) Net effect 2931 | 2118 | Hunan Neteffect | -19.12 | 22.59
Tianjin .
. Facilitation effect 1.8 1.84 Province | pacilitation effect | 3.10 4.75
(environmental
policy Inhibition effect 30.19 19.34 Inhibition effect | 22.22 20.5
i
uncertainty) Net effect 3030 | 20.19 Net effect 2011 | 21.59
(economic Facilitation effect 7.04 10.92 Facilitation effect | 4.82 7.21
policy Inhibition effect 22.7 21.24 Inhibition effect 249 21.91
P, rtaint
Ningxia huj | Uncertainty) Net effect 1566 | 2917 | Gansu Neteffect | -20.07 | 27.09
Autonomous .
Region (environmental Facilitation effect 7.05 11.82 Province | pacilitation effect | 4.79 7.19
policy Inhibition effect 21.8 22.25 Inhibition effect 26.9 21.89
o
uncertainty) Net effect 16,67 | 30.16 Net effect 21.08 | 28.09
(economic Facilitation effect 473 7.11 Facilitation effect | 7.32 10.49
policy Inhibition effect 14.75 19.44 Inhibition effect 9.58 13.13
rtaint
Anhui uncertainty) Net effect 1001 | 2301 | Fujian Net effect 226 | 1942
i . acilitation effect . . i acilitation effect . .
Province (environmental |_F 1 it 437 822 | Province | pacil lit 8.24 11.58
policy Inhibition effect 15.76 20.45 Inhibition effect 9.57 12.12
o
uncertainty) Net effect 1102 | 2212 Net effect 227 18.42
(economic Facilitation effect 3.39 53 Facilitation effect | 6.74 9.95
policy Inhibition effect 20.87 18.86 Inhibition effect | 24.56 24.72
uncertainty)
Shandong Net effect -17.48 22.15 Guizhou Net effect -17.82 31.69
Province (cavironmental Facilitation effect | 3.49 52 Province | pagilitation effect |  6.63 8.85
policy Inhibition effect 21.78 17.76 Inhibition effect 25.65 25.62
uncertainty) Net effect 1849 | 21.16 Net effect 1872 | 3378
(economic Facilitation effect 5.29 7.85 Facilitation effect | 4.54 6.75
policy Inhibition effect 19.7 17.27 Inhibition effect 16.8 16.46
i
Shanxi uncertainty) Net effect 1442 | 2305 | Ligoning Neteffect | -12.26 | 20.86
Province (environmental |_Facilitation effect | 5,19 8.94 | Province | pacilitation effect | 4.56 6.65
policy Inhibition effect 20.6 18.28 Inhibition effect 17.9 17.56
uncertainty) Net effect 1552 | 22.04 Net effect 1336 | 2176
(economic Facilitation effect 6.05 9.63 Facilitation effect 3.54 5.21
policy Inhibition effect 11.19 12.08 Inhibition effect 22.9 18.9
Guangdong uncertainty) Net effect 5.4 | 1828 Neteffect | -19.36 | 22.63
f Chongqing
Province (environmental Facilitation effect 6.04 8.59 Facilitation effect | 3.45 5.19
policy Inhibition effect 10.18 11.09 Inhibition effect 21.8 17.9
o
uncertainty) Net effect 615 | 1729 Net effect 1846 | 21.65
(economic Facilitation effect 5.71 8.31 Facilitation effect 7.5 10.79
policy Inhibition effect 15.73 19.12 Inhibition effect 14.52 16.38
Guangxi rtai
Zhuang uncertainty) Net effect 1002 | 2403 | Shanxi Net effect 702 | 2364
Auton(?mous (environmental Facilitation effect 5.69 8.29 Province | pacilitation effect 7.6 10.80
region
policy Inhibition effect 16.75 20.12 Inhibition effect 14.49 15.40
o
uncertainty) Net effect 1103 | 25.02 Net effect 701 | 2265

Y
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. Facilitation effect 4.05 6.18 Facilitation effect | 7.16 11.08
(economic

policy Inhibition effect 21.1 17.72 Inhibition effect | 20.78 18.79

Xinjiang rtaint
Uygur uncertainty) Net effect 1705 | 2203 | Qinghai Neteffect | -13.63 | 27.07
Autonomous . Facilitation effect 4.04 6.15 Province | Fagilitation effect | 7.15 12.01

region (environmental

policy Inhibition effect 20.1 17.69 Inhibition effect | 20.78 19.70

rtaint
uncertainty) Net effect -16.04 | 21.02 Neteffect | -13.65 | 28.05
. Facilitation effect 3.98 6.48 Facilitation effect | 5.64 8.33

(economic

policy Inhibition effect 20.4 16.88 Inhibition effect 233 20.01

rtaint
Jiangsu uncertainty) Net effect 1642 | 2129 | Hejlongji | Neteffeet | -17.66 | 2632
Province . Facilitation effect 3.89 6.39 ang Facilitation effect | 5.74 8.44

(environmental

policy Inhibition effect 215 16.87 Inhibition effect 24.5 21.01

rtaint
uncertainty) Net effect 1743 | 2230 Net effect 1877 | 27.30

in different provinces. Both types of uncertainty make
businesses unsure about what to do, so they do not
want to invest and grow. When the rules about the
environment are not clear, it can make it hard for people
to do things in a way that helps the environment. This
can slow down progress in making technologies that
are good for the environment and following the rules.
This not knowing can have a bad effect on businesses,
and it can harm industries that are connected to the
environment. In changing economies, it is normal to
have some uncertainty about rules. Too much of it can
make risks bigger and make businesses and investors
more careful. The uncertainty that arises from this can
hinder the development of fresh ideas, lead to difficulties
in delivering products to people, and create uncertainty
for businesses and customers. This can slow down how
well the economy is doing in different areas. Decision-
makers have to find a good way to make rules that
help the environment and the economy at the same
time. It is important for them to ensure that the rules
are transparent and just in order to avoid any negative
consequences.

China has experienced the severe situation of the
Sino-US trade war, and the economy is still in the process

Table 8. Variance decomposition results.

of adjustment. The forecaster understands the impact of
macro uncertainty and the impact of uncertainty at the
level of industry and individual enterprises will directly
affect the decision-making of enterprises. If the policy
makes enterprises feel at a loss about possible changes
in the future, the policy effect may be in line with the
expected goal. From the net effect of economic policies
on the development of the digital economy, as shown
in the figure, Shaanxi, Hebei, Guangdong, Fujian, and
Zhejiang have the largest net effects, while Tianjin
and Shanghai have the smallest net effects. From the
perspective of Tianjin and Shanghai, in recent years,
the two cities have taken multiple measures to promote
digital development. In the 2018 “White Paper on China’s
Urban Digital Economy”, Shanghai ranked first in the
level of the digital economy. Government management
and policy implementation pose challenges. Policy
changes reflect that the country is actively promoting
the reform of management methods from a top-level
perspective and grasping long-term goals. However,
due to the influence of the government’s traditional
management concepts, the lagging of digital economy
supervision and governance methods has become
more and more prominent. The contradiction between

Average Standard 25t 50 75h
value deviation percentile percentile percentile
Economic Policy
Uncertainty Facilitating Effects 967 6.03 821 8.35 8.76
Inhibition of economic policy Uncertainty 32.66 26.56 6.9 28.5 51.82
Net effect of economic policy Uncertainty -23 28.52 -43.42 -20.29 0.42
Environmental Policy Uncertainty Facilitating 9.76 6.02 922 334 776
Effects

Inhibition of environmental policy Uncertainty 32.55 27.57 7.8 29.5 50.72
Net effect of environmental policy Uncertainty -22.79 30.52 -42.41 -20.30 0.41




2662

Kaibin Dong, et al.

[:l No dota

[ ] ~20.910000 - ~22. 547600

[ -22. 561409 - -15. 786000
I -15. 780999 — -9. 022600
I 0. 022499 - -2.260000

0 2875 575

1,150 Miles

L I L 1 | 1 1 ! |

the planned command mode of policy formulation and
the demand for digital development has become more
and more prominent, hindering the development of the
digital economy.

Robustness Check

This paper replaces the explanatory variable
indicators, and uses the same econometric method as
the above model for robustness testing: the Internet
penetration rate, mobile phone penetration rate, and
the Peking University digital financial inclusion
index are selected to explain the development of the
digital economy, and to estimate the economic and
environmental policy again the bilateral influence
effect of uncertainty on the development of the digital
economy. Due to the limited space of the article, this
article only presents the variance decomposition results
in Table 8. The results are shown in the table. Economic
and environmental policy uncertainty has a greater
inhibitory effect on the development of the digital
economy than its promotion effect. From the perspective
of the net effect, the result of the combined effect of
bilateral effects makes the actual digital economy
development level 23% and 22% lower than the frontier
development level, and economic and environmental
policy uncertainty inhibits the development of the digital
economy. This result is consistent with the previous
estimated results.

Results also predicted that in terms of digitalization,
the performance of both underdeveloped and developed
provinces of China is different. Research also supported
the fact that in recent years developed countries have
ranked even higher in their digital economy indices
including Beijing, Guangdong, Tianjin, and Zhejiang.
The low development of the digital economy in
underdeveloped provinces is due to scarce resources,
gaps in income levels, poor governance, and other issues
[39].

Conclusions and Recommendations

This paper proposes that there is a bilateral effect
of economic policy uncertainty on the development
of the digital economy. Based on the provincial panel
data from 2011 to 2020, the bilateral stochastic frontier
model is used to test the bilateral effect of economic
policy uncertainty on the development of the digital
economy, thus answering the questions of whether
there is a bilateral effect of economic policy uncertainty
on the development of the digital economy, what
is the specific size of the two effects, and what is
the size of the net effect under the combined effect.
Moreover, it also suggested that environmental policy
uncertainty has a positive impact that is also shown to be
implemented in the digital economy. The digitalization
of the economy further intensifies environmental policy
uncertainty.
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The research conclusions show that:
(1) The promotion effect of economic policy uncertainty
makes the digital economy development level 4.85%
higher than the frontier level, and the promotion effect
of economic policy uncertainty makes the digital
economy development level 19.55% higher than the
frontier level. The two effects combined effect of the
actual digital economy development level is 14.7% lower
than the frontier level. (2) The promotion effect shows
the positive association of digital economy development
with the increasing environmental policy uncertainties.
(3) The role of economic policy uncertainty in promoting
the development of the digital economy has increased
rapidly since 2017 and reached its peak in 2019.
The inhibitory effect of economic policy uncertainty
on the development of the digital economy has
been declining year by year, accompanied by small
fluctuations. The net effect of economic policy
uncertainty on the development of the digital economy
has turned from negative to positive since 2018.
4) There are obvious spatial differences in the
bilateral effects of economic policy uncertainty on
the development of the digital economy. Regions with
greater inhibitory effects of economic policy uncertainty
are mostly located in the eastern region, and regions
with smaller inhibitory effects of economic policy
uncertainty are also located in the eastern region.
Under the condition of a certain level of economic
policy uncertainty, the size of the inhibitory effect is
quite different. The reason may be that enterprises
may have different perceptions of economic policy
uncertainty.

In recent years, my country’s digital economy has
maintained a vigorous development trend, the top-level
design of the digital economy is being continuously
improved, and the ecast-to-west calculation project is
in the process of advancing. Various localities have
taken multiple measures to seize opportunities for
the development of the digital economy. Against this
background, economic policy uncertainty has become
more prominent. Understand the promotion and
inhibition effects of economic policy uncertainty on the
development of the digital economy, focus on economic
policy uncertainty, and reverse the situation. Based
on the above research conclusions, this paper gives
the following policy suggestions: (1) Formulate more
precise and correct policies. The digital economy is a
new industrial form in which management regulations
are introduced after application. The relevant strategies
are not forward-looking enough. The government
needs to look forward and backward when formulating
policies. It must have both long-term and short-term
goals to ensure long-term consistency of policies.
In order to meet the needs of digital development,
development, and supervision need to be coordinated
and balanced. (2) Optimizing the development
environment of the digital economy. Increase the
financial subsidies for digital development, promote
the active transformation of traditional industries to

digital, strengthen the renewal of local management
concepts, and strengthen digital security supervision.
Realistically understand the situation at the grassroots
level, avoid one-size-fits-all governance methods,
and give full play to the regulating role of the market.
(3) Effectively promote the steady development of the
digital economy. The risk expectations brought about
by the uncertainty of economic policies have inhibited
the development of the digital economy. It is necessary
for all localities to cooperate to formulate authoritative
policies, clarify the future development direction, pay
attention to the irregular digital economic policies that
may appear in various places, and reduce the expected
uncertainty of enterprises. (4) Environmental policies
are greatly influencing the digital economy, thus policy
recommendations include environmental pollution
control and prevention. Moreover, it is suggested that
the digital infrastructure should be strengthened with
improved service capabilities as well as maintaining
digital governance through governmental actions.
Additionally, consumer rights should be protected and
new energy policies should be inaugurated replacing
the conventional ones for the development of the digital
economy.
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