
Introduction 

The regional economy always encounters various uncertain impacts or disturbances in devel-
opment. The global financial crisis broke out in 2008, causing many countries and regions to 
face economic difficulties. Scholars began associating the different manifestations of regional 
economies under external shocks with resilience (Davies, 2011), triggering a research boom 
on regional economic resilience (RER). In 2020, the sudden COVID-19 caused the global 
economy to fall into recession. This COVID-19 pandemic provided a new shock scenario for 
the study of RER (Hu et al., 2022; Wang et al., 2022). Due to the lack of static characteristics 
of RER and significant differences in the nature, impact time, and diffusion mechanism of dif-
ferent types of shocks, RER may vary significantly under different shock scenarios. However, 
existing research is mostly based on the impact scenario of financial crises, analyzing RER’s 
connotation, characteristics, and influencing factors (Davies, 2011; Martin, 2012; Martin & 
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Sunley, 2020), and there is relatively little research on economic resilience under other types 
of shocks. The exogenous impact of COVID-19 is different from other crises in the past. The 
industrial or regional directionality of the crisis is weaker. The development and change of 
the crisis may not be controlled by human will, and there is a high degree of temporal and 
spatial uncertainty. When resilience is conceptualized as long-term adaptability in uncertain 
situations, the resilience of a region to cope with shocks may depend more on human agency 
elements, including the decisions, behaviors, and actions made by agents to cope with shocks 
(Bristow & Healy, 2014; Martin & Sunley, 2015). After a regional impact, local agents can 
respond to the negative impact of the impact and open up new economic growth paths by 
implementing effective intervention policies (Martin et al., 2015). At present, research on RER 
in the context of the pandemic’s impact has also drawn on the experience of financial crisis 
response and, to some extent, emphasized the positive role of agents in policy intervention 
(Brada et al., 2021). Since the outbreak of the pandemic, governments at all levels in various 
countries have introduced intervention policies to cope with the impact of the pandemic, 
mainly including containment policies, as well as macroeconomic policies that mainly subsi-
dize distressed enterprises in the form of fiscal and monetary support (Makin & Layton, 2021), 
usually with support policies formulated later than containment policies (Hale et al., 2021).

In response to the pandemic’s impact, government support measures in many developing 
countries may not be effective due to challenges with monetary policy transmission. Addition-
ally, fiscal space and fiscal multiplier are often limited in these countries (Loayza & Pennings, 
2020). As the world’s largest developing country, how to respond to sudden public crises and 
uncertain risks is a great test of China’s governance ability. Unlike other countries, China is 
a highly fiscal decentralized economy, with local governments having greater power to for-
mulate local economic development policies and obtain taxes from local economic growth 
(Xu, 2011). However, the urgency of public crisis management is mismatched with the limited 
resources of local governments, which greatly restricts the timeliness and effectiveness of lo-
cal government intervention. Public financial investment is the key to the success or failure of 
emergency response to crises (Jerch et al., 2023). When the economic entities of a region lack 
the necessary resources and capabilities, without external support, including the central gov-
ernment, the regional economy may not fully recover from the interruption (Martin & Sunley, 
2015). Existing research increasingly considers the impact of factors outside specific locations 
on RER, especially those related to national policies (Giannakis & Bruggeman, 2017; Webber 
et al., 2018). COVID-19 serves as a test of governance and control at multiple levels, and the 
intervention of national institutions plays an important role in shaping RER (Hu et al., 2022).

Whether and to what extent the national government has taken specific measures to as-
sist the areas that the impact has particularly hit will affect the distribution of RER (Martin, 
2012). Following the Covid-19 outbreak, China’s state institutions significantly impacted the 
RER through top-down planning and reorganization of the economy (Hu et al., 2022). As the 
center of the domestic epidemic caused by COVID-19, the economy of Hubei Province has 
suffered the most, facing great challenges in recovery and revitalization. In the first quarter of 
2020, the GDP of Hubei Province decreased by 39.2% year on year, and other major economic 
indicators declined to varying degrees. On April 29, 2020, the Chinese government studied 
and deployed measures to improve regular pandemic prevention and control and determined 
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a package of policies to support the economic and social development of Hubei Province. 
Moreover, they have established specific measures in six aspects, including fiscal revenue, 
financial credit, investment and foreign trade. These measures provide a strong guarantee 
for the comprehensive restoration of economic and social order as well as the consolidation 
of long-term development foundations in Hubei Province in the shortest time. According to 
official data from China, Hubei Province’s economy has been steadily recovering. In 2021, 
the region’s GDP reached 5001.294 billion yuan, which is 4.8 percentage points faster than 
that of the entire country.

The package of policies endorsed by the Chinese central government for local economic 
recovery and development is an important measure taken to promote the resumption of work 
and production during the pandemic, providing an opportunity to evaluate the economic 
effects of government-specific support policies. Based on the panel data from 11 provinces 
in China spanning the first quarter of 2018 to the fourth quarter of 2021, this paper will 
utilize the pilot provinces as treatment groups to scientifically evaluate the economic effects 
of the pilot policy and further explore its channels of action. The article’s marginal contri-
bution is demonstrated in the following manner. First, from the perspective of the central 
government policy intervention to stimulate the recovery and development of the local and 
regional economy, it enriched the literature on the impact of national support policies on 
RER in COVID-19. Although the existing literature has touched upon the relationship between 
government support policies and RER, most of them have focused on the impact of the fi-
nancial crisis and rarely consider how national institutions’ policy interventions affect regional 
economic recovery and development. This paper will discuss the role of central government 
support policies in improving RER under the impact of the COVID-19 pandemic, and provide 
recommendations for improving the efficacy of government-specific support. Secondly, this 
article presents empirical evidence regarding the efficacy of comprehensive support policies 
implemented in response to the pandemic’s impact. Most existing literature has explored 
the effectiveness of various support policies to restore overall economic stability during the 
pandemic from a macro-level perspective or by evaluating selected microeconomic entities 
as objects of study for a support policy effectiveness assessment. Research on the economic 
effect of support policies from the regional level is still rare. In addition, most of the economic 
support policies implemented by the country to cope with the impact of the pandemic need 
clear regional direction, making it challenging to identify the overall impact of comprehen-
sive support policies on the regional economy. This article will combine the basic situation 
of pilot policies in local areas and comprehensively use the synthetic control (SC) Method 
and synthetic difference in differences (SDID) evaluation methods to examine the impact of 
the Chinese government’s package of policies on RER, expanding the scope of quantitative 
research in this field.
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1. Theoretical background and research hypothesis

1.1. Policy background

Hubei Province holds a pivotal position as a market hub, connecting various regions of China 
and playing a crucial role in the Yangtze River Economic Belt, one of the nation’s key strategic 
initiatives. As severely affected by the pandemic, Hubei has suffered unprecedented economic 
and social losses. Revitalizing the province’s economy will not only aid its recovery but also 
serve as a catalyst for bolstering the national economy. On April 29, 2020, the central gov-
ernment confirmed a package of policies to support the economic and social development 
of Hubei. These policies encompass fiscal, tax, and financial credit measures that primarily 
serve as compensatory and protective actions. For instance, the phased-in reductions in social 
insurance premiums and taxes aim to alleviate the financial burdens on enterprises and resi-
dents, thus enhancing the vitality of market entities. It also covers measures of a developmen-
tal nature, such as accelerating the issuance of special bonds to stimulate the steady growth 
of infrastructure. The investment and foreign trade policies mainly focus on developmental 
initiatives, such as the construction of critical facilities like pandemic treatment bases, national 
clinical medical centers, emergency rescue bases, and foreign trade platforms. The projects 
involved in scientific and technological innovation and industrial policy have a relatively long 
promotion cycle, mainly focusing on new infrastructure construction, industrial transforma-
tion, nurturing of new enterprises, and scientific and technological project incubation. The 
employment and livelihood policies and poverty alleviation policies are mainly protective 
policies aimed at specific targets to coordinate and promote the restoration of economic 
development order. By the end of the reporting period, the central support package for Hu-
bei covers 31 items in 6 aspects, and 28 items have been fully implemented, accounting for 
90.3%. Three items need to be continuously promoted across the year. The main tasks being 
continuously promoted are to support the development of strategic emerging industries, 
jointly build vital national laboratories and clinical medical research centers at the provincial 
and ministerial levels, and increase the investment support of industrial funds.

1.2. Connotation and measurement of regional economic resilience

In the early stages of the formation of the concept of RER, scholars mainly emphasized the 
ability of regional economies to withstand external shocks (Christopherson et al., 2010), and 
Martin (2012) further extended the concept of RER from the dimension of resilience to the 
dimension of sustainable growth within regional economic systems. Martin and Sunley (2015) 
believe that RER is a dynamic self-adjustment ability that mainly includes four dimensions or 
stages: vulnerability, resistance, robustness, and recovery. This definition focuses on reflect-
ing the dynamic process of system change and has been recognized and adopted by many 
scholars. In addition, the academic community is still exploring the measurement of RER, and 
different scholars have designed various measurement methods based on the research focus. 
On the one hand, based on the system’s state, a comprehensive indicator system for eco-
nomic resilience has been designed (Briguglio et al., 2009; Martin et al., 2016; Shi et al., 2022).
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On the other hand, based on the system evolution process, a single indicator is selected 
to calculate the regional sensitivity index to measure economic resilience (Simmie & Martin, 
2010; Martin, 2012). Alternatively, economic resilience can be measured by combining the 
relationship between core variables in the process of responding to regional shocks, such as 
using the dynamic relationship between employment and economic growth to estimate the 
economic situation of each region without external shocks and obtaining economic resilience 
by comparing the difference between the counterfactual situation and the actual situation 
(Doran & Fingleton, 2018). By comparison, building a comprehensive indicator system does 
not require setting a benchmark state as a reference. The indicator system covers a wide 
range and can depict RER from multiple perspectives.

1.3. Evaluating the economic impact of supporting  
policies during the COVID-19 pandemic 

The research on assessing the economic impacts of supporting policies during COVID-19 
has focused mainly on the macro-scale of the country. Regarding the micro impact of poli-
cies, existing literature has mostly selected enterprises and vulnerable groups as the core 
objects for empirical analysis (Wright et al., 2020; Duan et al., 2020). From the resource 
dependence theory perspective, government support policies provide sufficient resources 
for market economy entities, enhance their adaptability to the environment, and reduce the 
impact of the external environment on market entities (Amezcua et al., 2013). However, for 
the economic recovery of a region, in addition to market entities directly supported by the 
government, market entities within the region that do not receive direct support will also be 
affected by spillover effects. Therefore, analyzing subsidy effects only at the micro level is not 
conducive to a deeper understanding of the role of government support policies in promot-
ing economic growth (Guo & Zhang, 2022). Most previous studies on shock response have 
shown that supportive policies implemented by governments, such as commonly used fiscal 
and monetary policies, have played a positive role in regional economic recovery (Eggertsson, 
2008; Mishkin, 2009). Among them, the support policies implemented by the government 
to respond to shocks may be single, non-coherent, or a comprehensive package (Hepburn 
et al., 2020), and appropriate policy combinations can enhance policy sustainability and the 
effectiveness of economic recovery (Brainard, 1967; Wang et al., 2023). Due to the ongoing 
COVID-19 pandemic, the economic effects of supporting policies in various regions have not 
yet been fully revealed. Therefore, existing research focuses more on the impact of govern-
ment support policies on RER after the financial crisis. For example, Tan et al. (2020) studied 
resource-based cities in China and found through the decomposition of RER that regions 
with abundant resources and central policy support can better withstand the global finan-
cial crisis. At present, some scholars have explored the impact of economic support policies 
implemented by local governments on regional economic growth in the context of the post-
pandemic era. For example, Jiang et al. (2023) pointed out that the economic support policies 
implemented by various provinces in China positively impact regional economic recovery. 
However, the impact of comprehensive support policies at the national level on RER in the 
context of the pandemic’s impact must be clarified.
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On the one hand, there are significant differences in the focus of different support poli-
cies within the region, making it difficult to obtain specific data for each policy in empirical 
analysis to estimate the stimulus effect of the support policies comprehensively. Secondly, 
not all forms of support are expected to have an economic impact in the short term (Eng-
ström et al., 2020). Most policies have a lag effect from their introduction to implementation, 
and economic entities often need to meet certain conditions to enjoy preferential policies. 
The existence of lag effects and policy barriers makes it highly likely that economic entities 
in the region will have negative expectations for future operations due to the impact of the 
pandemic in the short term and ultimately choose to exit the market. Therefore, empirical 
testing of the stimulus effect of government support policies on RER during the pandemic 
has essential theoretical and practical reference significance.

1.4. The package of support policies and economic  
resilience in the context of the impact of the pandemic

After the impact, regional economies are relatively sensitive to the impact of the combination 
policies adopted by the government. The adaptability and consistency of the combination 
policies directly affect the final effectiveness of the region in responding to external shocks 
(Mei, 2020). Martin et al. (2016) pointed out that the contribution of financial institutions is 
crucial in responding to economic downturns caused by external shocks. Interest rates are the 
most direct way for monetary policy to affect the real economy, mainly affecting investment, 
asset prices, and exchange rates to influence economic recovery and growth (Inoue & Rossi, 
2019). During the outbreak of the pandemic, Chinese state-owned banks responded to the 
government’s call to support the lending of small and medium-sized enterprises in Hubei 
Province by reducing loan interest rates and financing costs (Liu et al., 2022). The main market 
economy entities can use monetary and credit policies to initiate new economic activities, 
which may promote regional economic recovery. Fiscal policies usually promote economic 
growth by increasing expenditures, increasing tax and fee reductions, and expanding the scale 
of local government special bonds. During periods of economic recession, the government 
promotes consumption and investment through direct investment. Public capital investment 
can increase purchasing power and money supply, which is beneficial for promoting regional 
economic activity (Baxter & King, 1993).

Moreover, local governments can use the low-cost financing advantages of treasury 
bonds to raise funds to increase tax and fee reductions further. Minor changes in corporate 
income tax rates can lead to rapid changes in GDP (Thornton, 2007). Other particular sup-
port policies mainly focus on implementing major projects, with measures such as special 
investment in core technology research, support for strategic emerging industries, and con-
struction of major technological infrastructure closely related to economic updates. Sustain-
able investment projects will positively impact economic development (Doerr et al., 2020). 
Supported by strong public policies at the local, especially at the national level, structural 
reforms, new technologies, and re-integration are three factors conducive to addressing the 
impact of COVID and achieving economic recovery and renewal (Song & Zhou, 2020). Finally, 
improving social security and development policies can meet the needs of specific groups, 
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mainly through job creation and short-term demand stimulation (Karim et al., 2020), which 
is conducive to reducing vulnerability and improving crisis response capabilities. Different 
policies have different focuses, and they are combined to meet the needs of different stages 
of the business cycle to achieve a stable and rapid economic recovery.

Based on the above analysis, the article proposes the first hypothesis.
H1. The Chinese policy package can promote RER.
The government played the role of a “stress relief wall” during the pandemic, stimulating 

short-term demand from different economic entities in Hubei Province through measures 
of compensation and protection such as tax reduction and fee reduction, unemployment 
benefits distribution, and rent reduction to resist the negative impact of the impact. Short-
term economic recovery relies on demand stimulus, while long-term economic growth also 
requires increased supply (Arnold et al., 2011). The supporting policies inject momentum into 
stable regional economic growth by implementing development measures such as special 
investments in core technology research and major technological infrastructure construction. 
Therefore, this article combines the characteristics of crises and policy backgrounds to extract 
and summarize the impact paths of three supportive policies on RER.

Economic resilience with funding support can not only change the shape of the economic 
recovery path but also cope with adverse effects in the recovery process and improve the 
performance of regional economies (Martin & Sunley, 2015; McCartney et al., 2021). The 
emphasis on long-term investment in fixed and illiquid assets opens up more possibilities for 
productive investment and helps overcome the crisis tendency inherent in evolution (Jessop, 
2006). Transport infrastructure is the backbone of local and regional economies because 
it enhances accessibility between consumers and markets, which is linked to conditions of 
increased resilience in regional economic systems and helps maintain the diversity and ac-
cessibility of systems. Chacon-Hurtado et al. (2020) highlighted the importance of analyzing 
transportation infrastructure and other investment projects beyond just increasing road den-
sity. It’s essential to consider how these investments can promote diverse employment op-
portunities for workers after a crisis, ultimately improving the resilience of the local economy. 
However, where debt is financed, excessive unproductive investment can exacerbate econom-
ic fragility (Ansar et al., 2016). Additionally, international competition and high-quality region-
al development require updated infrastructure under the new situation. Investment focusing 
on new infrastructure construction has the strongest stimulating effect on the medium- and 
long-term growth potential (Pradhan et al., 2021). Compared with traditional infrastructure, 
new infrastructure has a stronger trickle-down effect on micro, small, and medium enterprises 
(MSMEs). For example, digital finance can break through traditional distance constraints and 
reduce risk through risk control technologies such as big data and cloud computing, thus 
reducing the cost of financing for MSMEs, helping them to obtain financing and promoting 
entrepreneurial activities. And entrepreneurship can provide more jobs and promote region-
al development (Samila & Sorenson, 2011). Urban fixed asset investment includes not only 
infrastructure construction, renovation and transformation but also real estate development 
investment. China is undergoing rapid urbanization, and many cities are experiencing the 
problem of hot investment in real estate. Real estate investment accounts for a large pro-
portion of fixed asset investment (Wu et al., 2015). Mai et al. (2021) showed that urban fixed 
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asset investment is positively correlated with urban economic resilience. After the impact of 
the crisis, policy guidance to promote rational investment in fixed assets is conducive to im-
proving the adverse impact of the crisis on risk resistance. In terms of real estate investment 
and economic growth in China, Chen et al. (2011) estimated the relationship between real 
estate investment and regional economic growth using provincial-level data in China, noting 
that there is a stable long-term relationship between real estate investment and GDP in China, 
with housing investment being both a driver and a follower of the Chinese economy. Under 
normal circumstances, real estate investment attracts numerous laborers to enter the real es-
tate industry and promote regional employment. Simultaneously, the increased investment in 
real estate development also drives the demand for upstream industries, such as cement and 
steel, and the growth of downstream industries, such as building materials, furniture and dec-
oration, which help drive the economic recovery. Thus, we propose the following hypothesis:

H2. A package of policies has enhanced RER by increasing fixed investment.
Previous studies on economic downturns have shown that the consumption-income ratio 

of most middle and low-income groups will decrease after the crisis, and increased inequal-
ity and related demand drag can explain the economy’s slow recovery (Cynamon & Fazzari, 
2016). The impact of this pandemic on consumption is the most prominent, and the sup-
pressed consumer market is also the most significant drag on the Chinese economy. The in-
ternational market constantly changes, and the export situation is not optimistic. Stimulating 
domestic demand is a very effective measure to cope with the impact. Due to the pandemic’s 
impact, some people have temporarily lost their jobs, and credit card repayments have been 
affected. Therefore, the government adopts the method of directly distributing unemploy-
ment benefits, which can maintain the stability of private consumption levels, the stability of 
the financial system, and ultimately the stability of the overall regional economy. In addition, 
during periods of economic downturn, vulnerable households are the first to suffer. The 
disposable income of vulnerable households has decreased significantly, directly affecting 
their consumption expectations (Kim et al., 2022). From an economic perspective, cash sub-
sidies can contribute to regional economic recovery through income effects. Subsidies can 
increase the nominal income of subsidy recipients, assuming that prices remain unchanged 
in the short term, which increases the actual income of subsidy recipients, thereby increasing 
budget levels and enhancing consumer spending power. The mechanism of the issuance of 
consumer vouchers on economic recovery is directly manifested as a substitution effect. The 
government can use the price leverage function of consumption vouchers to issue consump-
tion vouchers to a portion of goods in the market (especially for consumer categories with 
high price elasticity), causing those goods that do not receive a subsidy from consumption 
vouchers to lose their price advantage in the market temporarily. Consumers will tend to use 
consumption vouchers to purchase more affordable goods. Secondly, the issuance of con-
sumer vouchers is mainly aimed at industries where local demand has decreased significantly 
and the pandemic has greatly impacted businesses. The government can adjust the industry 
in terms of consumption structure and content, which can reduce the risk of impact on 
specific sectors, blunt the short-term impact of the crisis on the economy, and help regions 
achieve rapid self-repair. In addition, during economic downturns, the effect of the govern-
ment increasing household consumption through transfer payments is very significant (Liu 
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et al., 2021). The increase in consumption drives enterprise production, provides employment 
opportunities, and employment promotes consumption. The entire process is not only a virtu-
ous cycle but also has a multiplier effect, which can promote rapid recovery and renewal of 
the regional economy. In summary, this article proposes the following assumptions:

H3. A package of policies can enhance RER by stimulating residents’ consumption.

Enterprises have created the most employment opportunities in the economy and are 
places where productivity is created and real wage decisions are made (Makin & Layton, 
2021). The government supports enterprises in core industries, guiding them to carry out 
production and operation activities actively, helping them develop and grow, and forming a 
virtuous industrial development cycle (Murphy et al., 1989). At the same time, the govern-
ment can also use policies such as research and development subsidies and tax incentives to 
guide supported enterprises to invest more resources in technological innovation activities 
in order to improve the level of technological innovation of enterprises and their industries, 
and thereby promote the overall development of the industry. The significance of develop-
ing regional core industries for RER lies in establishing new paths for employment growth in 
the post-crisis recovery and renewal stage, promoting regional structural adjustment (Martin, 
2012). On the one hand, the core industries that promote regional economic recovery can be 
the region’s pillar industries. The position of pillar industries in the entire industrial structure 
of a region is very important, and they have solid external effects on related industries. Due 
to the high correlation between the pillar and related industries, the knowledge exchange dis-
tance between industries is relatively close. It can facilitate and quickly promote communica-
tion and exchange between entities, promote industrial resource sharing, stimulate new ideas 
and knowledge, and generate spillover effects (Boschma, 2015). Moreover, this correlation 
between industries can lead to the entry of new industries and the decline of old industries, 
promoting the accelerated evolution of regional industrial structure (Neffke et al., 2011).

On the other hand, the core industries that drive regional economic recovery can be 
strategic emerging industries. After the pandemic, the region needs to update its develop-
ment path with new industries as support to adapt to changes in the internal and external 
environment. Previous studies have shown that the productivity improvement brought about 
by upgrading regional industrial structure is one of the driving forces for sustained economic 
growth. Suppose specific industries have higher productivity growth potential than other 
industries. In that case, the industrial structure adjustment that is conducive to the develop-
ment of these industries will have a significant promoting effect on regional economic growth 
(Peneder, 2003). In addition, the development of emerging industries has nurtured and cre-
ated more job opportunities (Johnson, 2019). Especially since the outbreak of the pandemic, 
the platform-based employment model has gradually been accepted by enterprises and 
workers. The new employment form will become an essential component of social employ-
ment, helping workers maximize their value and enhancing the ability of enterprises to cope 
with uncertainty. In summary, this article proposes the following assumptions:

H4. A package of policies can enhance RER by promoting the development of core industries 
in the region.
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2. Research design

2.1. Evaluation method and model design

In the second quarter of 2020, Hubei Province began to be the only province that was sup-
ported by a package of policies. Since other provinces did not receive special support from 
the central government, we regard the package of policies as a trial for the pilot provinces. 
In this paper, we will refer to the research of Abadie et al. (2010) and Jia et al. (2021) and 
conduct a case study on Hubei Province using the SC method. The SC method is based on a 
weighted average of several control group areas based on data characteristics to construct a 
“synthetic area” as the control group that matches the most with the economic fundamentals 
of the treatment group. Then, the impact of the package of policies on RER is evaluated by 
comparing the trend differences of economic variables between “real regions’ and “synthetic 
regions” before and after the implementation of the support policy.

It is assumed that the RER of 1 + J regions in the t ∈ [1, T] period is observed. While 
N
itR  is the RER of province i when a package of policies in the t period does not support it, 
Y
itR  is the RER of province i when the policy supports it during t. Since it is assumed that 

province i will be supported by a policy package in the second quarter of 2020, the RER of 
all regions from the first quarter of 2018 to the first quarter of 2020 will not be affected by 
the pilot policies, satisfying the formula N Y

it itR R= . From the second quarter of 2020 to the 
fourth quarter of 2021, the change in the pilot province’s economic resilience due to the 
policy’s implementation is Y N

it it it= R R − . The economic resilience, Y
itR , of province i after the 

implementation of the support policy can be observed, while the data N
itR  of the province 

without the implementation of the policy cannot be observed. Therefore, the article uses the 
factor model based on parametric regression proposed by Abadie et al. (2010) to estimate 
the “counterfactual” variable N

itR , which is expressed in Equation (1):

 N
it t t i t i itR Z    = + + + .  (1)

Equation (1) represents the determining equation of the potential RER, wherein dt denotes 
the time-fixed effects affecting the economic resilience of all regions; Zi and mi are either a 
set of observable or unobservable control variables that are not affected by a package of 
policies, relatively; qt and lt are the corresponding time-varying parameters; eit denotes the 
unobservable short-term shocks with a mean of zero.

It is assumed that the fake Hubei is constructed according to the weight vector 
( )2 1, , jW w w +=   for each province i except for the province with i = 1 (i.e., the Hubei prov-

ince). In the weight vector expression, wj denotes the weight contributed by the jth province 
in the synthesis of the fake Hubei, and it subjects to wj ≥ 0 while 2 1 1jw w ++ + = . Hence, the 
value of the outcome for each province in the control group can be expressed as Equation (2):

 

1 1 1 1

2 2 2 2

J J J J

j jt t t j j t j j j jt
j j j j

w R w Z w w    
+ + + +

= = = =

= + + +∑ ∑ ∑ ∑ .  (2)

Suppose there exists a weight vector ( )* * *
2 1, , jW w w +=   that satisfies Equation (3):
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Typically, the time period before implementing policy is longer relative to the time period 
after implementation, and the mean of the right-hand side of Equation (4) will converge 

infinitely to 0. Therefore, 
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estimated impact of the policy package on the RER is expressed as Equation (5):
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The specific solution procedure is described in detail in Abadie et al. (2010).

2.2. Control group selection and variable selection
2.2.1. Selection of control group

Among many provinces in China, selecting provinces with similar economic and social de-
velopment levels to Hubei Province is more comparable. For example, neighboring Hubei 
provinces have similar cultural, historical, and other common characteristics. Moreover, these 
provinces have not been supported by the central government with such a wide range of 
influence and strong pertinence in the sample period, which provides a unique “natural ex-
periment” opportunity to verify the stimulating effect of government support policies on 
RER. This paper selects the control group concerning the Comparison Report on the Evalua-
tion of the Comprehensive Economic and Social Development Index of 31 Provinces issued 
by the “Science of the Comprehensive Economic and Social Development Index of China” 
Research Institute every year. The report evaluates the country’s comprehensive economic 
and social development level of 31 provinces according to the indicators and data released 
by the government and each province every year. It divides it into four levels according to 
each province’s comprehensive economic and social development index. Among them, Hubei 
Province is at the third level (level C) affected by the pandemic in 2020, and the other years 
are at the second level (level B). Therefore, the paper takes the provinces in the second level 
before the policy implementation (2018 and 2019) as the control group of quasi-natural ex-
periments. Considering that Shanxi Province is close to Hubei Province, the comprehensive 
economic and social development index is close to that of Hubei Province after the decline 
in 2020. Therefore, we include Shanxi Province, which ranks in the third level, in the control 
group. After removing the provinces with more missing data in the sample period, a control 
group set of 10 provinces was finally obtained.



Technological and Economic Development of Economy, 2024, 30(1), 74–106 85

2.2.2. Variable selection

(1) Synthetic variable

Considering that the spread of the pandemic has not ended and the exploration of new 
growth paths in the region is a long-term process. This article mainly constructs a compre-
hensive indicator system through two dimensions to measure RER, which are divided explicitly 
into impact resistance (the ability to resist external shocks and maintain its structure and 
function based on factors such as foundation, including economic scale, social development, 
and foreign investment dependence), adaptability and resilience (the ability to maintain the 
original economic operation mode after external shocks, including the characteristics of vari-
ous economic entities adapting to shocks). This article draws on the approach of Shi et al. 
(2022) and uses the objective weighting method (entropy weighting method) to construct 
the indicator system of RER. Firstly, based on the indicator’s nature, the negative indicator’s 
inverse is taken as a positive value before calculation. To avoid the impact of dimensionality 
on the results, the minimax idea is used to standardize the data, and the original data matrix 
is standardized to form a standardized matrix. Secondly, use entropy theory to calculate 
indicator weights. Table 1 contains the specific indicators.

(2) Selection of predictors

To simulate the pre-event characteristics of the treated group (Hubei Province) as much as 
possible, based on the common practices of previous literature (Hu et al., 2022; Wang et al., 
2022; Chen et al., 2023) and in combination with the typical characteristics of China’s regional 
economy and the availability of data, this paper selects some commonly used factors that 
affect economic resilience. Specifically, it includes: (1) the level of regional economic develop-
ment (NigLig). In this paper, the average light intensity value of the province is used as the 
proxy variable of the economic development level. The night light data has the advantages 
of objectivity and continuity of time and space, which can more objectively measure the eco-
nomic development level of a region. (2) The degree of foreign economic connection (fdiSh) 
is measured by foreign-invested enterprises’ total import and export volume. (3) Human 
capital (Book). The per capita library collection expresses it. (4) Innovation capability (Inn). This 
paper is characterized by the number of invention patents authorized (Weng et al., 2023). (5) 
Degree of local government support (Gov). This paper is characterized by the ratio of total 
fiscal expenditure to GDP. (6) Information level (Inf). Informatization is based on modern 
communication. This paper is characterized by the number of regional mobile phone users. 
Among them, local government intervention, as a key factor leading to changes in economic 
resilience, can better characterize all aspects of the synthetic “treated unit”. Considering the 
potential impact of the package of policies on local government intervention, we introduce 
its lag variable. Secondly, the change in RER may be related to the magnitude of the shock. 
In some regions, the economic resilience has decreased significantly, which may be due to 
the greater impact on these regions than that of other regions, rather than their lower re-
silience. Moreover, there are differences in the level of resumption of work and production 
in various regions affected by the shock, which may also affect the recovery of the regional 
economy. To control for differences in the magnitude of pandemic shocks to various regions, 
the impact variable (Shock) is added to the model. In this paper, the ratio of newly confirmed 
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cases in each province to the number of permanent residents is a standardized density index 
to measure. In addition, this paper also controls the indicator of regional population flow 
(PassTra) because the pandemic prevention and control measures have hindered the flow of 
population elements between regions to varying degrees. The main influencing factors of 
passenger turnover are the size of passenger volume and the length of the average passenger 
journey. This indicator can reflect the impact of the pandemic and the connection between 
regions from the side.

Table 1. Regional economic resilience indication system

Primary 
index

Secondary 
index Specific index Unit Computing method

Expected 
impact 
on RER

Resistance Economic 
scale

GDP growth 
rate

% (GDP in the current quarter – GDP 
in the previous quarter)/GDP in 
the previous quarter

+

Per capita 
disposable 
income of 
residents 

Yuan (Total family income – income 
tax payment – individual social 
security payment – accounting 
subsidy)/family population

+

Industrial 
structure

Advanced 
industrial 
structure

% Added value of the tertiary 
industry/added value of the 
secondary industry

+

Foreign trade 
dependence

Foreign trade 
dependence

% Total import and export of goods/
GDP

–

Adaptation 
and 
recovery

Financial 
development

Capital 
utilization 
efficiency of 
banking industry 
(deposit to loan 
ratio)

% Loan balance of financial 
institutions/deposit balance of 
financial institutions

+

Social financing 
scale

% Social financing scale/GDP +

Market activity 
of virtual 
economy

% Transaction amount of securities/
GDP

+

Enterprise 
stability

Losses of 
industrial 
enterprises 
above 
designated size

% Total losses of industrial 
enterprises above designated 
size/total assets of industrial 
enterprises above designated size

–

Market 
vitality

Commodity 
market activity

% Total retail sales of social 
consumer goods/GDP

+

Government 
efficiency

Financial self-
sufficiency rate

% Budget revenue/budget 
expenditure

+

Social 
services

Minimum 
number of 
residents living 
guarantee

person Minimum number of urban 
residents living guarantee

–
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2.3. Data description and sample description

Based on the availability of data and the consistency of statistical caliber, this paper selects 
the relevant data of 11 provinces from the first quarter of 2018 to the fourth quarter of 2021 
to empirically analyze the impact of the package of policies on the RER. Among them, the 
data on the construction of the economic resilience indication system is mainly from the 
statistical database of the China Economic Information Network (db.cei.cn). The data on the 
added value of the regional secondary industry and the added value of the tertiary industry 
are from the prospective data (qianzhan.com). In the control variables, NPP-VIIRS light data is 
from the National Geophysical Data Center of the United States (https://eogdata.mines.edu/
download_dnb_composites.html); The regional invention patent authorization data was man-
ually retrieved on the China Patent Star Search Platform (cprs.patentstar.com.cn); COVID-19 
data is from the wind database (wind.com.cn); The rest of the data are from the statistical 
database of China Economic and Social Network and the websites of provincial statistical 
bureaus. This paper deals with the data as follows: (1) Except for the variables measured by 
proportion or ratio, the other variables are logarithmic. Some missing data are supplemented 
by linear interpolation. (2) Because the quarterly data of some variables cannot be obtained, 
they need to be consolidated into quarterly data according to the basic characteristics of the 
variables. Then, the X-13 program in the EViews software is uniformly called to adjust the data 
seasonally. (3) When the unit of the price variable is absolute, we use the corresponding price 
index to deflate. Using quarterly data for analysis should use the quarter-on-quarter index, 
but China has only published the month-on-month index. With reference to Chen (2008), we 
multiply the monthly month-on-month price index of the three months in each quarter to 
get the quarterly month-on-month data and then use the price index corresponding to the 
variable to carry out the adjustment with the first quarter of 2017 as the base period. The 
descriptive statistical results of all variables are shown in Table 2.

Table 2. Descriptive analysis results

Variable symbol Variable descriptions Mean Sd Min Max

RER Regional economic resilience 0.362 0.098 0.194 0.618 
Shock Extent of pandemic impact 0.122 1.396 0.000 18.520 
Inn Regional innovation capability 8.333 0.688 5.753 9.506 
Gov Local government intervention 0.200 0.048 0.102 0.315 
PassTra Regional population flow 13.162 0.698 10.276 14.420 
Niglig Regional economic development level 2.531 0.661 1.439 4.344 
fdiSh Degree of external economic ties 6.037 0.849 4.706 7.314 
Book Human capital 0.597 0.186 0.308 1.250 
Inf Informatization level 8.722 0.369 8.136 9.320 
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3. Simulation of the impact of the package of policies

3.1. Estimation results

The impact of the Chinese government’s package of policies should be characterized by the 
difference between the RER of Hubei and Synthetic Hubei after the second quarter of 2020. 
Specifically, the Chinese government’s package of policies will be implemented in the second 
quarter of 2020. This paper uses the RER of some quarters before the policy intervention 
and the regional economic development level, innovation ability, human capital, and other 
forecast variables to synthesize the virtual control group. The weight is selected to minimize 
the mean squared prediction error of RER in Hubei and synthetic Hubei in the period before 
the implementation of the package of policies. This paper uses the nested numerical method 
to find the optimal synthetic control. Through the calculation of the SC method, Table 3 
shows the weight combination of synthetic Hubei. A total of six cities are selected, of which 
Shandong is the province with the largest weight. The weights between the seven provinces 
are not linear. When we replace a target province in the seven provinces for simulation, the 
combined province name and weight will change, indicating no linear interpolation problem.

The changing trend of economic resilience of real Hubei and synthetic Hubei is shown 
in Figure 1. From the figure, we can see that before the policy package implementation, the 
economic resilience paths of synthetic Hubei and real Hubei can almost coincide entirely. It 
indicated that the SC method very well replicates the growth path of Hubei Province’s eco-
nomic resilience before the policy’s implementation. After the implementation of the policy, 
the economic resilience of real Hubei and synthetic Hubei has significantly deviated, and the 
real economic resilience is far higher than the synthetic value. The average treatment effect 
of the policy is 0.062, which indicates that implementing a package of policies can promote 
the improvement of RER. Hypothesis 1 is verified. However, after implementing the package 
of policies, economic resilience showed a trend of increasing year by year. The growth of 
economic resilience slowed down briefly at the beginning of 2021, which may be due to the 
centralized implementation of various support policies in the short term, especially the imple-
mentation of compensation and protective measures in the short term to avoid large-scale 
layoffs and bankruptcy (Loayza & Pennings, 2020). The regional economy has been stable 
and rapidly recovered. The supportive measures of development nature are mostly in project 
construction, and the effect is relatively slow. In addition, many supporting measures are still 
in the process of promotion at the end of 2020, and the medium and long-term impact on 
economic resilience has not yet emerged.

Table 3. Weights of synthetic provinces in Hubei

Synthetic provinces Weights

Shandong 0.539
Sichuan 0.218
Hebei 0.164
Henan 0.045
Anhui 0.032
Chongqing 0.002
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The article further calculates the economic resilience difference between real and synthetic 
Hubei before and after the policy pilot. In Figure 2, the difference between real and synthetic 
Hubei between the first quarter of 2018 and the first quarter of 2020 is roughly parallel to 
the zero line. During the implementation of the policy in the second quarter of 2020, the real 
economic resilience of Hubei Province was lower than its synthetic value, with a treatment 
effect of –0.003. However, from the third quarter of the same year, the treatment effect of its 
package of policies changed from negative to positive. The possible reason is that the pack-
age of policies began to be implemented in late May, and the construction projects are still 
in the docking and signing stage, indirectly indicating that the policy effect has a certain lag. 
In the second quarter of 2021, the real economic resilience value of the Hubei was 0.489, and 
the synthetic Hubei was 0.454, with a difference of 0.035. By the end of 2021, the difference 
had steadily increased to 0.142, indicating that the implementation of the policy package 
significantly enhanced the RER, and the stimulus effect continued to increase over time.

Figure 1. Comparison of economic resilience between real Hubei and synthetic Hubei

Figure 2. The economic resilience gap between real Hubei and synthetic Hubei
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3.2. Robustness test

In the above study, we found that the implementation of a package of policies has a positive 
effect on RER. But is this effect only accidental? Or is it caused by other unobserved factors 
(such as local economic factors)? This paper uses the placebo test (Abadie & Gardeazabal, 
2003; Abadie et al., 2010), the ranking test (Abadie et al., 2010), and the policy effect estima-
tion excluding the spatial spillover effect (Ando, 2015) to complete the robustness test of 
the above two aspects. In addition, the SC method is more scientific than the Difference-In-
Differences (DID) method in selecting the control group, and thus the evaluation results are 
more effective. In order to verify this scientific nature, the evaluation results based on the DID 
method are usually used as a robustness test in the existing literature and compared with the 
evaluation results based on the SC method. Considering that only one individual is treated in 
this paper, this paper further uses SDID to test the impact of the policy package on the RER.

3.2.1. Placebo test

The basic idea of the placebo test method is to select a province in the control group that 
has not implemented policies to carry out the same analysis as above. Suppose it is found 
that there is a huge gap between the real economic resilience and the synthetic economic 
resilience of this province, and it is consistent with the situation in Hubei. In that case, the 
SC method does not provide strong evidence to show the impact of the package of policies 
on the RER. This paper mainly discusses the situation of the two provinces. In the synthetic 
Hubei, Shandong Province with the largest weight is selected. The largest weight means that 
in all the control provinces, Shandong Province and Hubei Province have the smallest dif-
ference in various economic characteristics. The second is Jiangxi Province, with a weight of 
0 (the worst-fitting effect). Take the two extreme cases as treatment groups to test the real 
sample economic resilience and the synthetic sample economic resilience before and after 
the implementation of the package of policies.

As shown in Figure 3 and Figure 4, the two provinces’ economic resilience changed along 
the synthetic sample economic resilience trend before the second quarter of 2020. However, 
after the second quarter of 2020, the real economic resilience of Shandong Province is sig-
nificantly lower than that of synthetic Shandong Province. Jiangxi Province mainly fluctuates 
around the economic resilience of synthetic Jiangxi Province. Only after the first quarter of 
2021 did it have a slight increase, but it did not produce the same policy effect as Figure 2. It 
objectively proves that the package of policies has indeed affected the growth of economic 
resilience in Hubei Province rather than other accidental factors.

3.2.2. Ranking test

So far, our research can prove that the implementation of the package of policies is beneficial 
to the RER, but whether the impact is significant and statistically significantly different from 
zero also requires us to answer. Due to the small number of samples in the control group, 
the statistical inference based on large samples in the past is not suitable for evaluating the 
significance of the synthetic results. However, it can use the rank test in similar statistics. 
The basic idea of the test is: to select any province in the control group, assume that it has 
implemented a package of policies in the second quarter of 2020, use the SC method to 
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construct its synthetic sample economic resilience, and estimate the policy effect under the 
assumptions. Then, compare the actual policy effect of Hubei and the assumed policy effect 
of the control group. Suppose the difference between the actual and assumed policy effect 
is significant enough. In that case, the effect of the package of policies on the economic 
resilience of Hubei is significant, not accidental. Referring to the suggestion of Abadie et al. 
(2010), this paper uses RMSPE (Root Mean Square Prediction Error) to measure the degree 
of difference in economic resilience between policy pilot provinces (including hypotheti-
cal pilot provinces) and their synthetic control groups. The specific approach is to take the 
implementation period of the policy package as the dividing point. First, calculate the RMSPE 
value before the implementation of the policy package. Then compare the RMSPE value 
of the hypothetical pilot provinces with the real pilot provinces. And finally, eliminate the 
hypothetical pilot provinces whose RMSPE value is more than twice that of the real pilot 
provinces. As shown in Figure 5, before the policy implementation, the MSPE change degree 
of economic resilience in Hubei Province was not significantly different from that of the other 
five provinces. However, the difference gradually expanded after the policy implementation, 

Figure 3. Placebo test in Shandong Province with the largest weight

Figure 4. Placebo test in Jiangxi Province with the lowest weight
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and the curve was at the outermost of the MSPE distribution in the other five provinces. It 
can be concluded through the above ranking test that the reform and opening-up policy has 
a positive impact on China’s economic growth and has a certain significance.

3.2.3. Policy effect estimation excluding spatial spillover effect

Considering that Hubei Province’s access to a package of policy support will more or less 
have a positive or negative spillover effect on neighboring provinces, if these neighboring 
provinces are added to the control group, it may have some interference with the identifica-
tion of policy effects. Therefore, five provinces geographically bordering the treatment group 
were removed from the control group. After constructing a new control group sample, the 
SC method is used again to estimate the impact of the implementation of the package of 
policies in Hubei Province on the RER of the treatment group. The specific estimation strategy 
is consistent with the previous article. Figure 6 shows the treatment effect of the economic 
resilience of Hubei Province after excluding the neighboring spatial provinces.

From Figure 6, the trend and direction of the policy treatment effect after excluding the 
geographically adjacent provinces are consistent with the previously estimated results. After 

Figure 5. Ranking test method

Figure 6. Estimation of the causal effects after excluding geographically adjacent provinces



Technological and Economic Development of Economy, 2024, 30(1), 74–106 93

excluding the sample of neighboring provinces in the control group, the average causal ef-
fects of the policies package in Hubei Province decreased from 0.062 to 0.050 compared with 
the original estimate. It indicates that implementing the package of policies in Hubei Province 
may have a positive spillover effect on the economic resilience of neighboring provinces.

3.2.4. Synthetic difference in differences method test

Arkhangelsky et al. (2021) proposed a new estimator, Synthetic Difference in Differences 
(SDID), which combines the advantages of DID and SC and is less dependent on parallel 
trends and large panel data. Like the SC method, SDID matches pre-treatment trends by 
re-weighting, thus weakening the dependence on parallel trends. Similarly, SDID is invari-
ant to additive unit-level shifts. To compare with the SC method, estimate the size of the 
policy’s treatment effect, and confirm the statistical significance of the treatment effect, the 
article uses SDID to re-estimate the treatment effect of implementing a package of policies 
to enhance the RER.

Assuming we have a balanced panel dataset with N individuals in period T. The de-
pendent variable observed for the ith individual in the tth period is Yit, and the dummy 
variable { }0,1itW ∈  measures whether the individual is affected after the event occurs. It 
is also assumed that the first Nco individuals (control) are not treated, and the last Ntr = 
N – Nco individuals (treated) will be affected by the policy after Tpre periods. The estima-
tion process of SDID consists of the following four steps: (1) calculating the regularization 
parameter z; (2) calculating unit weights sdid

i


, so that the pre-treatment trend of the treat-
ment group is as similar as possible to the pre-treatment trend of the control group, e.g., 

1

1

1
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≈∑ ∑ , holds true for all 1, , pret T=  ; (3) calculating time weights ˆ sdid
t  to 

balance the pre-treatment time trend with the post-treatment time trend; (4) ultimately, 
obtaining the average treatment effect t of the policy implementation by employing the 
vector of individual weights and the vector of time weights, combined with the regression of 
a traditional DID model containing two-way fixed effects.

The estimated equation for the SDID regression is displayed in Equation (6):
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Table 4 shows the regression results of SDID. The average treatment effect in column (1) 
is significantly positive, basically consistent with the simulation results of the SC method. In 
column (2), SDID is run by using covariates in the way of projection. The coefficient is still 
significantly positive, but there is a decline. The average economic resilience of the post-
implementation treatment group is relatively increased by 0.059. During our research period, 
the average economic resilience of provinces was 0.362, so the average economic resilience 
of provinces suffering from severe external shocks increased by 0.059, which has obvious 
economic significance. To sum up, implementing the policy package is conducive to improv-
ing RER, and hypothesis 1 is verified again.
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Table 4. Synthetic difference-in-differences estimation results

Variable
Regional economic resilience

(1) (2)

Treatment 0.067***
(0.016)

0.059***
(0.020)

Control variables No Yes

Note: (1) The value in parentheses below the coefficient is the standard error. (2) ***, **, and * denote 1%, 
5%, and 10% significance levels, respective.

3.2.5. Replace the agent variable of economic resilience

To avoid the possible defects of methods for measuring comprehensive indicators, this study 
uses the established method of RER measurement for the robustness test (Martin & Gardiner, 
2019). This method uses a core variable to measure the degree of response regarding the 
impact, and its calculation formula is shown in Equation (7):
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In Equation (7), t
iRes  is the relative economic resilience of the ith province during the tth 

period. Moreover, t
iY  and t k

iY −  are the quantitative indicator of each province over the time 
t or t – k, and t

rY  and t k
rY −  are the quantitative indicator of the sample provinces over the 

time t or t – k.
To facilitate comparative analysis among the provinces, the results can be centered as 

Equation (8):
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In Equation (8), n is the total number of provinces and (–1)p is the correction factor. Since 
the selected economic indicator is positive (regional GDP), p takes the value of 0; otherwise, 
p = 1. Up to this point, Ri can be directly used to compare each province’s economic resil-
ience level. A smaller the Ri value indicates that the province’s economic resilience is lower 
compared to the whole region.

Based on the calculation of the SC method (Table 5), the average causal effect of the 
implementation of the package of policies on the RER is 0.334 during the entire post-event 
window period. After implementing policies, Hubei Province’s economic resilience continued 
to grow, from 0.738 in the second quarter of 2020 to 1.378 in the first quarter of 2021. The 
growth of economic resilience declined slightly in the second quarter of 2021. It maintained 
rapid growth after the third quarter of 2021, indicating that the stimulus effect of the sup-
port policy does have a certain lag. By the end of 2020, 31 of the six aspects of the package 
of policies have been implemented, and 28 of them have been implemented. The policies 
that need to be promoted throughout the year are mainly those of a development nature. 
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In the short term, the centralized implementation of many policies has promoted the rapid 
recovery of the regional economy. This finding is similar to the benchmark simulation results. 
It shows that no matter what method is adopted to measure economic resilience, the package 
of policies has a significant promoting effect on RER.

Table 5. Robustness test of replacement economic resilience measurement method

Time Actual outcome Synthetic outcome Treatment effect

2020q3 –0.645 0.093 –0.738

2020q4 1.166 0.001 1.165

2021q1 1.109 –0.268 1.378

2021q2 –0.186 –0.107 –0.079

2021q3 –0.032 0.126 –0.159

2021q4 0.321 –0.116 0.437

Mean 0.289 –0.045 0.334

4. Mechanism analysis

The previous article has revealed the role of a package of policies on the RER in general but 
has not yet answered the question of how to support policies that affect economic resilience. 
As mentioned above, the theoretical analysis of this paper summarizes three possible impact 
mechanisms. In this section, we will quantitatively analyze the impact of the package of poli-
cies on fixed investment, consumption stimulus, and industrial development to identify the 
mechanism behind the impact of the package of policies on RER. Considering that the pack-
age of policies is not randomly distributed, and only one sample province has implemented 
the self-created area policy, the conclusion drawn by directly using the intermediary effect 
regression test policy mechanism may not be reliable. Therefore, based on the practice of 
relevant research (Bonander et al., 2016), we will continue to use the SC method to test the 
causal effect between the package of policies and the improvement of RER. In addition, we 
considered that when most of the mechanism variables are used as the synthetic fitting 
targets, the synthetic control group with a similar pre-test trend with the treatment group 
can only be constructed through linear combination. So, the estimated results of SDID and 
corresponding significance are also reported for comparative analysis.

Acquiring statistics on new infrastructure spending within the overall fixed asset invest-
ment is challenging. This article aims to identify a viable growth trajectory in fixed asset 
investment amidst the influence of the pandemic. It primarily examines the two key avenues 
of real estate development and transportation fixed asset investment. Regarding the devel-
opment of core industries in the region, the total output value of the construction industry 
in Hubei Province consistently ranks among the top three in the country, ranking first in the 
central region. It is a pillar industry with many related industries, strong driving capacity, 
large employment capacity, and high contribution. On the other hand, the construction of 
many key projects in the package of policies needs to be carried out by the construction 
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industry, such as the public health system reinforcement project. In addition, the information 
technology service industry belongs to a knowledge-intensive industry with a wide range of 
application fields and strong penetration ability. The strength of its technological innovation 
ability directly affects the level of information technology and competitiveness of relevant en-
terprises or industries. It plays a vital role in the upgrading and adjustment of regional struc-
tures. So this article ultimately selects the construction industry and software and information 
technology service industry as representatives of core industry development for analysis.

Table 6 examines the mechanism of the “investment-driven” package of policies. After 
the implementation of the package of policies, the actual value of the investment in real 
estate development in Hubei is significantly greater than its synthetic value. The estimated 
amount of SDID is slightly higher than the estimated amount of SC, and the treatment effect 
is significant by at least 1%. The real value of the average value of fixed asset investment in 
transportation is 5.515, and its corresponding synthetic value is 5.557. The difference between 
the two is –0.042. Moreover, this negative effect only occurred after the second quarter of 
2021, and the estimate of SDID also failed to pass the significance level test of at least 10%, 
which also verified the view of hypothesis 2. According to the neoclassical economic growth 
theory, fixed asset investment as a flow will be converted into material capital stock, which will 
affect the stable level of the economy. There is a long-term equilibrium relationship between 
real estate development investment and economic growth in Hubei Province. Affected by 
COVID-19, the real estate market in Hubei Province has been dramatically impacted, and the 
base is relatively low. A package of policies transfused blood into real estate through credit 
and bonds and increased investment in real estate development is conducive to promoting 
the recovery and growth of the regional economy. Real estate development investment is not 
only an important component of GDP but also impacts the added value of other industries 
through the upstream and downstream pull of the industrial chain. In the process of real es-
tate development, many manufacturing industries, such as cement, steel, and glass, are driven 
by the direct consumption of many building materials. On the other hand, consumption ac-
tivities related to housing will promote the development of household appliances, furniture, 
home textiles, and other manufacturing industries. In addition, real estate development and 
sales will also have a strong pulling effect on logistics, finance, and other tertiary industries.

The investment in fixed assets of traditional transportation has not become the highlight 
of the impact of a package of policies on RER. Ansar et al. (2016) mentioned that the short-
term economic effects of investing in traditional infrastructure are insignificant. In the reces-
sionary period after a crisis shock to the economic system, the government may be inclined 
to invest in high-quality infrastructure development investments to improve RER based on a 
comprehensive assessment of the current level of transportation infrastructure development. 
Although traditional infrastructure has a strong supply capacity improvement for the econo-
my, it weakens consumer demand. As the stock of infrastructure and public capital increases, 
there is a corresponding decline in its marginal rate of return, which significantly weakens 
the sustained pull effect of traditional infrastructure projects on economic growth. Secondly, 
because this paper uses the investment amount of roads and waterways as predictor vari-
ables, and the main direction of the policy package is new infrastructure, such as high-speed 
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intercity railroads and urban rail transit, the economic effect of fixed asset investment in roads 
and waterways may not be obvious. With the pandemic’s impact, investment in railroad infra-
structure is more beneficial to China’s economic growth. According to Bi’s (2023) investment 
simulations, investments targeting rail infrastructure will be more cost-effective than road and 
air infrastructure investments after the pandemic. To support long-term regional economic 
growth, the government must create an environment conducive to investment.

From the results in Table 7, it is not difficult to find that since implementing the policies 
package. The real value of the consumption-income ratio of Hubei residents is more signifi-
cant than its synthetic value, and the estimated amount of SDID has passed the significance 
level test of at least 10%. Hypothesis 3 of this paper has been verified. By the first quarter of 
2021, the difference between the synthetic value and the real value of the consumer income 
ratio of residents has changed from negative to positive. And the difference has increased 
from –0.041 in the second quarter of 2020 to 0.053 in the first quarter of 2021. After the first 
quarter of 2021, the growth trend remained relatively stable. The package of policies will 
work from the aspects of reducing the tax burden, providing financial support, and creating 
a consumption environment, significantly boosting the consumption demand of residents 
by issuing consumption vouchers, car purchase subsidies, and other policies. Consumption 
is the final demand, the key link to smooth the regional economic cycle, and has a lasting 
driving force for the economy. By pulling consumption to pry the market, we can signal the 
formation of consumption orientation to the market’s main body, realize the market’s role in 
allocating resources, and promote economic development. The stimulus measures can boost 
the recovery of the regional economy by amplifying the multiplier effect of consumption.

From the quantitative results in Table 8, the pillar industries and emerging industries in 
Hubei Province have been developed to a certain extent after the implementation of the 
package of policies, which is consistent with the expectation of Hypothesis 4. The estimated 
results from the number of employees, the amount of newly signed contracts, and industrial 
income are relatively stable. There is no significant difference between the estimates of SC 
and SDID. For the economic development of a region, in addition to the diversity, modular-
ity, and correlation of industries, the industry’s type, or the industry’s resilience, is also the 
main factor that determines economic resilience. Regional pillar industries tend to be highly 
correlated, with strong driving capacity and overall employment. The government provides 
financial credit support, project bidding support, material supply, and other aspects to pro-
mote the comprehensive resumption of production in the construction industry. With the 
support of the national economic recovery plan, the development of the construction industry 
in Hubei Province plays an irreplaceable role in expanding employment, increasing fiscal and 
tax revenues, improving the living environment, and driving and extending the development 
of supporting industries. Moreover, it is conducive to the recovery of the regional economy. 
According to Shen et al.’s (2016) definition of the new economic sector, the new information 
technology and information service industry belong to the new economic sector. The new 
economic sector has a strong dynamic adjustment ability, which can reallocate resources to 
cope with the changing environment and ensure its competitive advantages continue. And it 
can rapidly generate and absorb innovation results and spread innovation to other industries 
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through technical services, thus driving the recovery of the entire regional economy (Mar-
tin et al., 2015). Moreover, the new economy represents the direction of regional industrial 
structure adjustment and production factor restructuring. If the regions focus on the new 
economic sectors after the impact, they will enter a more adaptive growth path in the “post-
crisis” period, thus showing greater resilience.

Conclusions

Facing the complex and ever-changing internal and external environment, the significance 
of resilience for the high-quality development of a regional economy is self-evident. Due 
to differences in the scale of transmission, impact targets, extent, and duration of different 
crises, the characteristics and mechanisms of resilience may change (Martin et al., 2016). 
As a sudden major uncertain event, the impact of the COVID-19 pandemic on economic 

Table 6. Mechanism analysis: investment promotion

Variable
Real estate development investment Transportation fixed asset investment

Actual 
outcome

Synthetic 
outcome

Treatment 
effect SDID ATT Actual 

outcome
Synthetic 
outcome

Treatment 
effect

SDID 
ATT

Mean 7.219 6.965 0.254 0.355***
(0.054)

5.515 5.557 –0.042 –0.030
(0.368)

Note: (1) The value in parentheses below the coefficient is the standard error. (2) ***, **, and * denote 
1%, 5%, and 10% significance levels, respective.

Table 7. Mechanism analysis: consumption stimulation

Variable
Consumption to income ratio

Actual outcome Synthetic outcome Treatment effect SDID ATT

Mean 0.731 0.721 0.010 0.022*
(0.013)

Note: (1) The value in parentheses below the coefficient is the standard error. (2) ***, **, and * denote 
1%, 5%, and 10% significance levels, respective.

Table 8. Mechanism analysis: core industries development

Industry Variable Actual 
outcome

Synthetic 
outcome

Treatment 
effect SDID ATT

Pillar  
industries

Number of people employed in 
the construction industry

5.203 5.166 0.037 0.099***
(0.043)

Amount of new contracts signed in 
the construction industry

8.713 8.612 0.101 0.036**
(0.019)

Emerging 
industries

Software and information technol-
ogy services revenue

7.651 7.544 0.107 0.194***
(0.030)

Note: (1) The value in parentheses below the coefficient is the standard error. (2) ***, **, and * denote 
1%, 5%, and 10% significance levels, respective.
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development is a typical external impact. In responding to the uncertain shocks, the role 
played by the agents’ initiative in the region has gradually been taken seriously, especially a 
series of dynamic decisions made by the government to resist the impact of the COVID-19 
pandemic. Due to the impact of COVID-19, economic growth in some regions has become 
more complex. The Chinese government has actively introduced special support policies for 
economic recovery and development in some regions, and the policy package is one of the 
most important support policies. Against this background, this paper uses the panel data of 
11 provinces from the first quarter of 2018 to the fourth quarter of 2021 to systematically 
examine the relationship between the central government’s support policies and the RER af-
ter the pandemic outbreak. Due to the unique nature of the sample, this article uses SC and 
SDID methods for research. It estimates the average causal impact of a package of policies 
on RER through counterfactual simulations. The results indicate that the growth effect of the 
package of policies has increased the average economic resilience of Hubei Province by 0.062 
since the second quarter of 2021, and the policy effect is gradually showing over time. We 
conducted a multi-dimensional robustness test on the above main results using the placebo 
test, ranking test, the SC estimation excluding adjacent spatial samples, the SDID method, 
and the measurement method of adjusting economic resilience. The results show that the 
policy package has indeed played a significant role in promoting RER. After the implementa-
tion of the package of policies, the three driving forces for the improvement of RER are real 
estate development investment and consumption stimulus, as well as the development of 
core industries. However, the traditional transportation fixed assets investment conducive to 
improving economic resilience has not been significantly improved because of the implemen-
tation of the package of policies.

Policy implications

After the pandemic outbreak, the central government should promulgate effective, compre-
hensive support policies in time for the areas seriously affected by the impact. However, the 
implementation of the special support policy should be continuous, and the support policy 
should not be terminated suddenly. Or it would undermine the whole purpose of the support 
plan (Devereux et al., 2020). At present, it seems that the support policies implemented by 
most governments are aimed at mitigating the short-term impact. If there are no reasonable 
alternative measures, the support policies may not be sufficient to compensate for the long-
term impact of COVID-19. In the short term, the government should focus on implementing 
compensation and protective policies to avoid large-scale layoffs and the overall collapse of 
enterprises (Loayza & Pennings, 2020). Due to the closure of unnecessary sectors and stagna-
tion of economic activities caused by the pandemic, traditional fiscal and monetary policies 
may no longer be effective (C. D. Romer & D. H. Romer, 2022; Guerrieri et al., 2022), so a new 
combination of fiscal and monetary policies are needed. For example, in terms of fiscal policy, 
fiscal subsidies should adhere to the principle of paying equal attention to enterprises and 
residents. They should directly increase residents’ disposable income and promote the ac-
celerated recovery of consumption to guide the expansion of enterprise production. Research 
in developed countries has shown that direct transfer payments and temporary tax relief for 
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residents facing difficulties have played a significant role in relief efforts (Chetty et al., 2020; 
Bachmann et al., 2021). Support policies should pay more attention to economic growth in 
the medium and long term. First, temporary fiscal policies to deal with the pandemic, such 
as tax relief and government guarantees, should be withdrawn in time to avoid distorting 
market behavior and causing efficiency losses. Secondly, the supporting policies should fo-
cus on the key elements to improve the region’s economic resilience, such as promoting 
economic recovery through consumer stimulus, increased fixed asset investment, and sup-
port for core industries. It needs to be clear that the expansion of production of enterprises 
caused by consumption is the effective supply, and the expansion of investment caused by 
consumption can form effective investment. Therefore, we need to fully support policies in 
optimizing the income distribution pattern and boosting consumption. Finally, the govern-
ment should pay more attention to the medium and long-term goals and support some 
investment projects involving future technology, infrastructure, and climate protection in the 
policy that will positively impact long-term economic development (Chapman, 2007). The 
implementation of comprehensive support policies can effectively blunt the adverse effects 
caused by external shocks, open up a new path for regional economic growth, and promote 
the improvement of RER.

The implementation of supporting policies should also be targeted. For example, stimu-
lating residents’ consumption can promote RER, but the consumption stimulus policy should 
reflect the heterogeneity of different groups because different groups have different con-
sumption characteristics. According to economic theory, low-income groups have a higher 
marginal propensity to consume and are forced to reduce high-level consumption due to 
budget constraints (Carroll et al., 2017). Therefore, large-scale transfer payments to low-
income groups will be directly converted into large-scale, high-level consumption. In addition, 
the multiplier effect is also a potent stimulus for the entire regional economy. The impact of 
improved consumption in this pandemic is far greater than that of guaranteed consumption 
for different types of demand differences. Targeted subsidies for improved consumption, such 
as tourism, should be introduced to promote the rapid rebound of improved consumption. 
However, at the same time, we should also consider the indemnification of consumption 
subsidies. In addition, when supporting regional core industries, on the one hand, we should 
pay attention to industries with obvious recovery effects and strong driving effects in the 
short term. The selection of industries should focus on the recipient areas’ industrial structure 
and resource conditions because the supported industries may not have comparative advan-
tages in the recipient areas, and the impact of the impact (Bulte et al., 2018), the effect of 
assistance may be counterproductive. Secondly, industrial support may not be very effective 
compared with more direct measures to solve unemployment and stimulate consumption. 
Because such aid can only indirectly affect the target (such as employment), enterprises may 
not use the aid as planned. Adding some additional supplements will help to align the goals 
of recipients with those of policymakers and ensure that aid becomes more effective (Eng-
ström et al., 2020). For example, support can be conditional on using funds to hire or retain 
labor. On the other hand, we should focus on long-term economic growth and increase the 
cultivation of emerging industries. We should invest as much as possible in industries that are 
technologically related to the original industries in the region because the rise and fall of the 
industry largely depend on the industrial relevance at the regional level (Neffke et al., 2011).
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Limitations

This study also has limitations. First of all, due to the relatively short time from the pandemic 
outbreak, the main discussion is the impact of the support policy in the short term. Some 
support projects have relatively long construction cycles, and the long-term economic effects 
of policies still need to be tested. Secondly, the connotation of RER is relatively rich, and the 
ability to innovate and transform is also an important dimension of RER. However, consider-
ing that the development of the new growth path of the regional economy is a long-term 
process, and it is difficult to obtain quarterly data on R&D investment and talent security, this 
paper mainly constructs the indicator system from the aspects of impact resistance, adapta-
tion, and resilience. Third, the implementation of the package of policies is only carried out 
in Hubei Province. Therefore, this paper only discusses the policy effects in Hubei Province. 
A single treatment group makes it difficult for the article to explore regional differences in 
policy impact, spatial spillover effects, and other perspectives. With the deepening of the 
policy, based on the availability of monthly and annual data in the future, it can be further 
refined to the prefecture-level city level for verification. The core purpose of this study is to 
provide empirical evidence for the effectiveness of implementing comprehensive support 
policies since the pandemic. From the regional level, it is difficult to separate the respective 
effects of different policies. Because some policies may be inefficient or have not played a 
promoting role, it is necessary to use the specific support data of the various policies to 
explore from the perspective of the micro subject.
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