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Abstract. As the economy transforms toward high-quality development, eco-
nomic resilience has become the core capability of Chinese cities to cope with
global uncertainty shocks. In order to enhance the stability and adaptability of the
economic system, local governments have introduced various talent policies to
improve the talent density and competitiveness of the region by optimizing the
allocation of human capital. However, few research has explained mechanisms
of talent policies driving economic resilience. Based on existing literature and
empirical research, this paper studies the impact of talent policies on the eco-
nomic resilience of Chinese cities through fuzzy set qualitative comparative anal-
ysis (fSQCA). In the context of building a resilient economic cycle system, the
synergistic effect of talent policies (incentive policy, development policy and
safeguard policy) on improving the adaptability of cities to external shocks is
analyzed. The research finding includes: 1. High economic resilience configura-
tion pathways mainly depend on development policies and safeguard policies,
while incentive policies dominate low economic resilience pathways. 2. The role
of talent policies shows "scientific research-industry synergy" path and the "uni-
versity-scientific research synergy" pathways. However, the study found that fis-
cal deficits weakened talent subsidies in Zhengzhou and Nanjing faced chal-
lenges such as talent outflow due to high thresholds in achieving subsidies. In
this case, the study provides the following recommendations: 1. Resource-rich
cities should develop more university-industry innovation platforms to retain
graduates. 2. Financially constrained regions should track talent subsidy pay-
ments based on real-time monitoring platforms to maintain policy credibility.
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1 Introduction

The establishment of a strong and resilient national economic system is an inherent
requirement for achieving high quality development [1]. Continuously improving



economic resilience in various regions has become an important focus for improving
the quality of development. In this process, talent policies play a key role in attracting
and cultivating high quality talents. These talents can provide intellectual support and
innovative impetus for economic development, thus enhancing the stability and adapt-
ability of the economic system and promoting sustainable economic development [2].
Talent policy is a series of rule formulated by the state or local government to achieve
economic and social development goals. The core function is to optimize the allocation
of human capital to attract and retain high-level talents, thereby improving the talent
density and competitiveness of the region [3]. This kind of talent aggregation helps to
improve the level of urban governance and enhance the efficiency of mobilizing re-
sources from all parties to jointly resist risks and challenges when responding to exter-
nal economic shocks [4]. Resilience is originally a physics concept, which was first
introduced into the research scope of spatial economics by Reggiani [5]. Simmie and
Martin defined economic resilience from four dimensions: resistance, resilience, adapt-
ability, and transformation [6]. They believed that economic resilience refers to the
ability of an economy to achieve economic recovery by adjusting its economic structure
and growth mode in the process of suffering external shocks, and gradually forming a
new development model and path. Economic resilience determines whether the re-
gional economic system can maintain its competitive advantage under the premise of
an increasingly complex external environment [7].

Existing literature has conducted extensive research on the factors affecting urban
economic resilience from multiple perspectives. The research believed that the factors
affecting urban economic resilience are industrial structure, social capital, policy, social
environment [8-10]. Research also found that factors such as industrial diversification,
economic agglomeration, industrial structure transformation and upgrading, technolog-
ical innovation, and digital economy have promoted the improvement of regional eco-
nomic resilience [11-13]. In terms of government behavior, existing literature mainly
analyzes the country's regional development policies. For example, the construction of
national economic development areas and innovative city pilots have produced policy
effects that enhance urban economic resilience [14-15], but there are still some gaps
exist. Firstly, there is limited scholarly attention to the role of talent policies on urban
economic resilience. Secondly, the majority of extant studies are predominantly quali-
tative in nature. This qualitative orientation results in a paucity of research that offers
empirical data to underpin actionable solutions to real-world problems. Consequently,
these studies often lack the persuasive power that quantitative rigor can provide.

2 Literature Review

The human capital theory was proposed by Becker and Schultz, which advocates the
accumulation of human capital by improving individual skills and knowledge through
investment in education and training [16]. The core of this theory is to regard people as
"capital” that can be added value. On the one hand, high-skilled labor can help the
economy respond to external shocks more flexibly by improving production efficiency



and technological adaptability [17]. On the other hand, continuous human capital accu-
mulation can optimize the structure of the labor market and enhance its resilience to
changes in supply and demand [18]. Such resilience can reduce the risk of unemploy-
ment caused by skills mismatch and lay the foundation for the economy to withstand
fluctuations and achieve sustainable growth [19]. Based on the NLPIR-Parser Big Data
Semantic Analysis Research, talent policies can be categorized into incentive-based
talent policies, development-based talent policies, and safeguard-based talent policies
[20].

2.1 Incentive-Based Talent Policies and Urban Economic Resilience

Incentive-based talent policies enhance urban economic resilience by integrating short-
term performance incentives with long-term value orientation. Early research high-
lights the critical role of selective immigration policies and fiscal incentives in attract-
ing high-skilled talent. Czaika and Parsons found that during the global economic crisis,
selective immigration policies mitigated the decline in high-skilled talent inflows,
thereby reserving human capital for economic recovery [21]. Arbolino analyzed the
human capital policies supported by the EU Cohesion Fund in Italy, demonstrating that
regions with lower educational levels could significantly alleviate the impact of eco-
nomic recession on employment through talent attraction measures [22]. Additionally,
regional income tax incentives attract high-skilled talent clusters, and this expansion of
human capital enhances urban economic resilience by boosting entrepreneurial vitality,
salary levels, and informatization [23]. Recent local practices in China have further
deepened this mechanism. Liaoning Province successfully reduced labor market vola-
tility through employment policies in the post-pandemic era [24]. By lowering mobility
costs and enhancing regional attractiveness, these policies help to stabilize human cap-
ital and reduce cross-regional talent loss. Weinstein empirically demonstrated that cities
with a higher proportion of high-skilled labor exhibit greater employment resilience
during economic recessions [25], validating the path through which incentive policies
enhance urban resilience via talent agglomeration.

2.2 Development-based Talent Policies and Urban Economic Resilience

Development-based talent policies focus on systematically cultivating and allocating
human resources to drive technological breakthroughs and industrial upgrading. Early
research emphasized the role of research and development (R&D) investment in inno-
vation capacity. Moro found that U.S. cities enhance labor market flexibility by pro-
moting the construction of skill similarity networks across occupations, which enabling
workers to more easily adapt to technological disruptions [26]. Zhang further expanded
this logic and revealed that talent policies optimize the functional structure of human
capital in the photovoltaic industry and significantly enhance corporate innovation ca-
pacity, particularly in private enterprises and R&D-deficient firms [27]. The Singapore
case illustrates that combining talent policies with clean government initiatives accel-
erates industrialization [28]. Moreover, Akcigit proposed that R&D subsidies and
higher education synergy policies can break barriers to innovation participation for



disadvantaged groups and expand the talent pool [29]. Tang also demonstrated a sig-
nificant positive correlation between the number of R&D personnel, the proportion of
R&D expenditure, and the economic resilience index [30]. The research indicated that
R&D funding enhances industrial risk resistance through knowledge spillover effects.
Moreover, the integration of digital economic development with talent policy highlights
the supportive role of technological diversification in export resilience [31], which sup-
porting Fusillo’s conclusion that economic diversification reduces vulnerability to sec-
tor-specific shocks [32].

2.3  Safeguard-based Talent Policies and Urban Economic Resilience

Safeguard-based talent policies constitute an institutional safety net designed by gov-
ernments or organizations to ensure the basic rights of talent, mitigate occupational
risks, and sustain long-term stable development. Essentially, these policies treat talent
as a sustainable development asset [33]. By implementing measures such as talent set-
tlement and housing subsidies, these policies eliminate concerns and unleash the inno-
vative potential of talent [34]. Deng emphasized that reducing housing cost pressures
encourages workers to pursue skills training or cross-regional employment [35]. More-
over, Li noted that talent housing policies alleviate housing cost pressures and stimulate
consumption and cross-regional employment [36]. Such targeted subsidies promote the
agglomeration of high-skilled talent in cities with promising employment prospects.
Furthermore, empirical studies in China’s green technology sector indicated that settle-
ment policies optimize labor structures through targeted talent introduction, which di-
rectly alleviating labor shortages in key industries [37]. In terms of risk mitigation,
Bouteraa and Bouaziz found that Tunisian companies enhanced organizational agility
and integrity during the pandemic through talent identification programs [38].



3 Research Methodology

3.1  Fuzzy Set Qualitative Comparative Analysis (fSQCA)

This study employs fsSQCA to investigate the complex causal mechanisms through
which talent policies enhance urban economic resilience. Unlike traditional qualitative
and quantitative research methods, fsSQCA effectively measures interactions among
factors and accommodates both large and small sample sizes. It combines qualitative
and quantitative characteristics, making it suitable for analyzing continuous data. This
approach not only explores how specific regional talent policies can boost economic
resilience but also identifies strategies applicable nationwide and across different re-
gions. The choice of fsSQCA is based on three main reasons: First, traditional regression
analysis focuses on single-factor "net effects,” whereas fSQCA reveals complex con-
figurations and equifinality among multiple factors [39]. Second, while other methods
like cluster and factor analysis can assess configurations, they fail to effectively identify
interdependencies, configurational equivalence, and causal asymmetry. Third, in com-
parison with other QCA techniques (csQCA and mvQCA), fsSQCA can captures subtle
variations in different levels of antecedent conditions, especially when causal condi-
tions are continuous variables [40].

3.2 Sample and Data

The "14th Five-Year Plan" in 2021 emphasized "talent leads development,” prompting
many regions to upgrade their policy tools. For instance, Shanghai introduced prefer-
ential policies for talents to settle down in 2021 to attract high-level and urgently needed
talent by lowering settlement thresholds in five new urban areas. Over the following
three years, China faced global economic uncertainties such as pandemics, trade fric-
tions, and geopolitical issues. In such context, the role of talent policies in enhancing
economic resilience becoming increasingly important. Consequently, this study uses
panel data from China's top 20 talent-attractive cities from 2021 to 2023. Based on
Chen and Wu'’s research, urban economic resilience is measured across three dimen-
sions of resistance and recovery capability, adaptation and coordination capability, in-
novation and transformation capability [41]. Missing values are interpolated, and the
entropy method is used for comprehensive weighting to construct an urban economic
resilience index system (see Table 1). Robustness tests are also conducted on talent
policy and urban economic resilience indicators.



Table 1. Descriptive Statistics.

First-level Second-level Indica- Indicator Ex- Weight Characteristic
Indicator Indicator tor planation
Weight
Resistance 0.210 Per Capita 0.093 Positive
and Recov- GDP
Urban Economic ery Capa- Pgr Capita  0.069 Positive
Resilience bility Disposable
Income
Unemploy- 0.048 Negative
ment Rate
Adaptation 0.339 Secondary 0.097 Positive
and Coordi- Industry
nation Ca- Employees
pability Per Capita 0.118 Positive
Urban Road
Area
Total Value
of Fixed As-
sets in
Large-Scale 0.124 Positive
Industrial
Enterprises
Innovation 0.451 The Propor- 0.083 Positive
and Trans- tion of The
formation Tertiary In-
Capability dustry In
GDP
Administra- 0.327 Positive
tive  Land
Area
Local Gen- 0.04 Positive
eral Public
Budget Rev-
enue to Ex-
penditure

Sources: China Statistical Yearbook, China City Statistical Yearbook, China Economic
Net Statistical Database



3.3  Conditional Variables

Since each talent policy may have various details, which is different in the amount of
subsidies according to different conditions are met, this study uniformly selected the
maximum amount.
1. Tax Benefits: Measured by the proportion of personal income tax discounts of-
fered to introduced talent, as detailed in various cities' talent policies.
2. Introduction Subsidies: One-time cash rewards or grants provided by local gov-
ernments to attract high-level talent, with the subsidy amount used as the measure-
ment indicator.
3. R&D Funding: Fiscal funds allocated by local governments to support start-up
research activities, in order to foster technological innovation, and attract talent, with
the fund amount specified in talent policies are served as the measurement indicator.
4. Talent Settlement: Reflects a city's attractiveness to high-level or urgently needed
talent through settlement policies, measured by the talent inflow rate.
5. Housing Subsidies: Economic assistance provided by local governments to reduce
housing costs for newly settled talent, including rental and home-purchase subsidies,
with the total subsidy amount used to gauge the intensity of support.

3.4  Outcome Variable

The outcome variable of interest is urban economic resilience. Following the approach
of Sun [23], it is evaluated across three dimensions:

Resistance and Recovery Capability: Assessed using per capita GDP, Per capita
disposable income, and unemployment rate.

Adaptation and Coordination Capability: Measured by the number of secondary
industry employees, per capita urban road area, and the total value of fixed assets in
large-scale industrial enterprises.

Innovation and Transformation Capability: Determined by the proportion of the
tertiary industry in GDP, administrative land area, and the ratio of local general public
budget revenue to expenditure.



Table 2. Descriptive Statistics.

Variables Indicator Description Full Mem-  Neither  Non-Mem-
bership inorout bership Point
Point of the set
Urban Economic Re- Urban 3.5461 1.8301 0.5798
silience Economic
Outcome resilience
Variables level after
entropy
weighting
Incentive-Based Pol- Tax Bene- 1 0.85 0.4
icy fits
Introduc- 310 15 1
tion Subsi-
dies
Conditional Development-based R&D 1000 200 20
Variables  Policy Funding
_Safeguard-based Pol- Talent Set- 0.05405 0.0317 0.0155
icy tlement
Housing  607.5 24.4 2.94
Subsidies

35 Data Calibration

Data is transformed into membership values using direct calibration. According to An-
drews, the selection of anchor points is mainly based on the 95%, 50%, and 5% quan-
tiles corresponding to the full membership point, neither in or out of the set point, and
non-membership point respectively [42]. After obtaining the calibration anchor points,
the fsQCA 4.1 software is imported to conduct a necessary condition analysis (single
factor analysis) on each factor to determine the implementation method of each ante-
cedent condition in the outcome variable. Detailed calibration anchors and necessity
analysis results are in Table 2. In social sciences, there is often a deviation between
causal conditions and outcome variables, so that the possibility of 1consistency is low.
The academic norm is to set the consistency threshold at 0.9. If a condition's consistency
exceeds 0.9, it is considered a core condition for the outcome variable and should be
treated as such in subsequent intermediate and complex solutions.

Thus, the theoretical model of the configuration pathway development of talent pol-
icy on urban economic resilience is shown in Figure 1.



Conditional Variable
Talent Policy

Incentive-Based Policy Development-Based Policy Safeguard-Based Policy

Tax Benefits _ Talent Settlement
Introduction Subsidies R&D Funding Housing Subsidies
Outcome Variable
Urban Economic Resilience

r

[ High Configuration Pathway ] [Low Configuration Pathway]

Fig. 1. The theoretical model of the configuration pathway development of talent policy on urban
economic resilience

4 Data Analysis

4.1  Necessary Condition Analysis

The determination of whether a single variable can constitute a necessary or sufficient
condition for the outcome variable is based on the assessment of consistency and cov-
erage. By utilizing fsQCA 4.1 software and following the methodologies employed by
Pappas and Woodside and Li, this study ensures the robustness of the fSQCA results by
examining the conditions where single variables are absent (~) [43-44]. The threshold
for consistency (pri) is set at 0.8, primarily based on the operability of subsequent case
frequencies and the rationality of the pathways. As presented in Table 3, the consistency
metrics for all single variables, except for tax benefits, fall below the critical threshold
of 0.9, indicating that these variables cannot effectively explain the conditions required
for enhancing urban economic resilience. However, high tax benefits emerge as a nec-
essary condition for low urban economic resilience.
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Table 3. Results of single factor necessary condition analysis.

Variables High Urban Economic Low Urban Economic
Resilience Resilience
Consistency Coverage Consistency Coverage
Tax Benefits  0.737945  0.548002 0.901934 0.666859
~Tax Benefits 0.551389  0.849562 0.388667 0.596234
Introduction 0.541903 0.633364 0.688893 0.801650
Subsidy
~ Introduction  0.830293  0.728300 0.684933 0.598175
Subsidy
R&D Funding 0.562646 0.685704 0.527695 0.640304
~R&D Fund- 0.704855 0.599826 0.740978 0.627815
ing
Talent Settle- 0.637532  0.633192 0.642444 0.635287
ment
~ Talent Set-  0.632788 0.639966 0.629060 0.633420
tlement
Housing Sub-  0.530365 0.672616 0.535933 0.676712
sidy
~ Housing 0.745084 0.617238 0.740723 0.610948
Subsidy

4.2  Configuration Analysis

The results in Table 4 offer insights into how the five condition variables within the
indicator system configure to impact urban economic resilience, identifying two high-
configuration and four low-configuration pathways that positively drive economic re-
silience. Key drivers in these configurations include R&D funding and talent settle-
ment, both of which significantly enhance urban economic resilience. Notably, all path-
ways exhibit total consistency and consistency levels exceeding 0.8, underscoring their
efficacy as primary strategies for bolstering urban economic resilience.

From the analysis of high-configuration pathways enhancing urban economic resili-
ence (see Table 4), two configurations are found to substantially boost economic resil-
ience. Within the TOE multidimensional framework, these high-configuration path-
ways achieve a total coverage of 0.294 and a total consistency of 0.952. This implies
that under the two high-configuration pathways, the level of economic resilience has
been improved in 95.2% of the cities, and 29.4% of the cases can be explained.
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Table 4. Results of configuration analysis.

Configuration High Urban Economic Low Urban Economic
Resilience Resilience
H1 H2 H3 H4 H5 H6
Tax Benefits ® ® ° ° ° °
Introduction Sub- ®
sidy
R&D Funding ° ° . .
Talent Settlement o ° .
Housing Subsidy ® . .
Raw coverage 0.256 0.259 0.411 0421 0.380 0.353
Unique coverage 0.035 0.038 0.050 0.088 0.020 0.049
Consistency 0.957 0.962 0.938 0.949 0.959 0.939
Overall solution 0.294 0.624
coverage
Overall solution 0.952 0.927

consistency

Black circles (“@” ) indicate the presence of a condition, and open circles (“®”)
indicate its absence. Blank spaces indicate “don’t care” — i.e., the condition is not rele-
vant to that particular configuration. Large circles suggest “core” or central conditions,
while small circles indicate contributing conditions.

High-Configuration Pathways :

Configuration H1 has a consistency of 0.957 and a raw coverage of 0.256, indicating
it explains 25.6% of the sample cases. R&D funding and talent settlement are core con-
ditions in this pathway. However, tax benefits, introduction subsidies, and housing sub-
sidies are absent. The consistency of H1 exceeds 0.8, indicating it effectively promotes
urban economic resilience. The typical case of H1 is Suzhou. Configuration H2 aligns
with the above analysis, with Nanjing as typical case.

Low-Configuration Pathways :

There are four low-configuration pathways enhancing urban economic resilience.
Within the TOE framework, these pathways achieve a total coverage of 0.624 and a
total consistency of 0.927, indicating that 92.7% of cities’ urban economic resilience,
with 62.4% of cases explained.

Configuration H3 has a consistency of 0.938 and a raw coverage of 0.411, H3 is a
low-configuration pathway where development-based and safeguard-based talent poli-
cies have minimal impact, but incentive-based policies are influential. Jinan and
Chongging are typical cases due to the high tax benefits and one-time talent introduc-
tion subsidies. Configurations H4 and H5 have the consistencies and raw coverages of
0.949, 0.411 and 0.959, 0.38 respectively, which also influence urban economic resili-
ence through talent policies. The typical case of H3 and H4 are Zhengzhou and Foshan.
The reason is that due to the impact of the epidemic and economic downturn, these
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cities’ fiscal revenue has dropped sharply, and talent subsidies need to be paid in full in
batches, which requires a large amount of funds. As a result, the talent housing subsidy
payment was not paid on time. This policy implementation deviation inhibits the en-
dogenous driving force of the urban economic resilience.

This study compares high and low configuration pathways of talent policies in en-
hancing urban economic resilience and finds that they are not simple opposites but dis-
tinct in their impact intensity. As noted by Chen and Zhang, both pathways are effec-
tive, differing primarily in their degree of influence [45].

1. Research-Industry Synergy (H1)

The type of research-industry synergy is represented by Suzhou. Suzhou Industrial
Park focus its funds on R&D transformation in the fields of biomedicine, nanotechnol-
ogy, and provide a maximum of 5 million RMB in funding for a single project [46].
Additionally, Suzhou's net talent inflow rate in 2021 reached 0.9%, ranking among the
top five in China. It mainly attracts technical talents in the fields of manufacturing,
information technology, and naturally attracts technical talents through industrial ag-
glomeration effects, rather than providing housing subsidies. Moreover, some areas of
Suzhou housing price reach 74,000RMB per square meter. Such high housing price
forces talent screening, which means low-skilled labors are squeezing out of Suzhou to
form a positive cycle of "high education-high income-high industry matching".

2. University-Research Synergy (H2)

The type of university-research synergy is represented by Nanjing. Based on the re-
sources of universities such as Nanjing University and Southeast University, Nanjing
retains talents through the inherent advantages of knowledge production and scientific
research platforms. Additionally, Nanjing provides scientific research positions and
project resources through national scientific research platforms such as Purple Moun-
tain Laboratories, thereby weakening the dependence on subsidies since top talents are
more concerned about scientific research conditions rather than short-term subsidies
[47]. However, by reviewing Nanjing's talent policies, it is found that the increase in
subsidy thresholds has led to the flow of ordinary technical talents to other cities in the
Yangtze River Delta.

4.3 Robustness Test

According to Chen and Chen, the robustness of the configurational analysis results is
tested by increasing the consistency level by 0.1 [48]. The fsSQCA results show no sub-
stantial changes in parameters or the number of pathways when the consistency level is
raised to 0.9, which indicating high robustness in the configuration analysis.

5 Discussion

This study used fsQCA and entropy method, and adopts a configuration analysis to
explore the influencing factors, improvement paths and interactions between various
factors of talent policies in various cities on the level of urban economic resilience. It
is found that: First, the configuration path of talent policies to promote high-level urban
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economic resilience is mainly based on development-based talent policies and guaran-
tee-based talent policies. The reason is that talent policies mainly promote talent aggre-
gation through the role of scientific start-up R&D funding and talent settlement [34],
but incentive-based talent policies do not play a vital role. Second, talent policies have
the characteristics of asymmetry in promoting the high-configuration pathway of urban
economic resilience. The results show the two pathway types of the research-industry
synergy and university-research synergy and several low-configuration pathways. The
high-configuration path and the low-configuration path are not opposite, and each path
has its own shortcomings.

5.1 Recommendations

According to the high configuration pathways and low configuration pathways, this
research provides some recommendations for enhancing urban economic resilience.
First, for enhancing high configuration pathways, cities with high academic resources
(Nanjing), can develop more university-industry innovation platforms to retain gradu-
ates and convert academic research into marketable technologies. Second, for reducing
low configuration pathways, for cities with financial pressure (Zhengzhou), can estab-
lish real-time monitoring platform to track talent subsidy payments, so as to prevent
fiscal shortfalls from undermining policy credibility.

5.2 Limitations

First, the bias of sample representativeness. The typical cases selected in this study
(such as Suzhou, Nanjing, Jinan, and Chongging) are all cities with strong talent attrac-
tion or policy resource tilt. However, there is a lack of adequate explanation of small
and medium-sized cities in the central and western regions that may rely on cultural
tourism and agricultural industries to attract talent. Moreover, the inherent advantages
of cities with high talent attraction, such as industrial base and university density, may
amplify the role of R&D funding, and does not adequately explain the problem of
"equal investment but insufficient effect” in financially weak areas. Second, the limita-
tion of policy applicability. Suzhou has a high density of foreign investment based on
the embedding of the globalized industrial chain, and it is difficult for inland cities to
imitate its mechanism of naturally absorbing talent. Additionally, Nanjing's university
cluster is geographically non-replicable, and backward cities cannot make up for the
gap in educational resources through short-term policies.
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