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Abstract: High-tech SMEs are the new drivers of economic growth and innovation development.
The complex and turbulent operating environment of the volatility, uncertainty, complexity, and
ambiguity (VUCA) era poses a serious threat to high-tech SME sustainability. Although studies
have explored the factors influencing high-tech SME resilience, the equivalent effects of different
combinations of factors on organizational resilience have yet to be considered. Based on the resources–
capabilities–environment perspective, this study uses fuzzy-set qualitative comparative analysis
(fsQCA) to analyze the driving paths of high-tech SME resilience. The configuration effects of financial
and relationship resources, managerial abilities, innovation capabilities, the market environment, and
government interventions on the organizational resilience of high-tech SMEs are examined, and a
robustness test is passed. The results show the following: (1) high-tech SME resilience is affected by
multiple factors; (2) high-tech SMEs have three high-resilience driving paths—resource–capability,
resource–capability–environment, and resource–environment—and two non-high-resilience driving
paths—resource–capability inhibition and resource–environment inhibition; and (3) the high and
non-high resilience paths are asymmetric. Theoretically, the formation of organizational resilience is
a complex nonlinear process with limited single condition effects on outcomes. This study explores
the impact of the interaction of multiple factors on organizational resilience, reveals the multiple
driving paths of high-tech SME resilience, and enriches the theoretical study of organizational
resilience. Practically, this study helps managers identify the combined effects of “resource–capability–
environment” perspectives on high-tech SMEs’ resilience and provides intellectual support for them
to achieve sustainable development and enhance resilience.

Keywords: high-tech SMEs; organizational resilience; resource–capability–environment; fsQCA

1. Introduction

Combining both economic and technological advantages, high-tech small and medium-
sized enterprises (SMEs) are new drivers of economic growth [1] and are strategically
important for industrial transformation and upgrading, safeguarding technological se-
curity, and enhancing international competitiveness in China. High-tech SMEs face an
unprecedented and severe volatility, uncertainty, complexity, and ambiguity (VUCA) situa-
tion, as firms are going all out to fight economic counter globalization, geo-conflicts, and
the coronavirus disease 2019 (COVID-19) epidemic. Through corporate boundaries, the
environment around the enterprise poses a serious and unpredictable threat to the sus-
tainable development of high-tech SMEs in various forms. For example, geopolitical risks
damaged financial markets and adversely affected business investments [2]; the bombing
of the Nord Stream pipeline has left energy resources in short supply, and the natural gas
industry, as well as industry and commerce in general, have been particularly hard hit; and
the outbreak of the COVID-19 epidemic had numerous negative impacts on businesses,
leaving SMEs to face logistical hurdles, labor shortages, and cost- and finance-related
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challenges [3,4]. Compared to large enterprises, high-tech SMEs have some inherent weak-
nesses. High-tech SMEs are characterized by high investment and risk, making them face
many unfavorable risk factors in the growth process [5]. Moreover, high-tech SMEs have
very limited resources and fragile supply chains and corporate relationships [6] and usually
face greater uncertainty than do other enterprises [7]. In this context, increasing numbers of
scholars have turned their attention to organizational resilience, assuming that shaping the
resilience of high-tech SMEs enables them to effectively cope with crises [8,9]. For example,
Williams et al. [10] noted that resilience is inextricably linked to crisis management and
that the integration of the two is an important way for organizations to cope with adversity.
Therefore, high-tech SMEs need to be flexible, adaptable, and sufficiently creative, that is,
sufficiently resilient [11], to ensure their survival.

Organizational resilience is the ability of an organization to recover to a previous level
or state after a shock [12,13]. Throughout the literature, scholars have extensively explored
the influencing factors of organizational resilience based on either the environmental [14],
organizational [15,16], or individual level [17,18] or categorizing their influences as internal
or external to the organization [19,20]. As high-tech SMEs face difficulties accessing external
funding, internal funding becomes their main investment option [21], and relationship
resources are key for them when managing disruptions [9]; thus, financial and relationship
resources become indispensable for these enterprises in building their organizational re-
silience. Moreover, due to resource constraints, high-tech SMEs rely more on managers
to achieve results [22] and on innovation to maintain their competitive advantages and
organizational resilience [23]. The business environment is a major prerequisite for the
survival and development of all types of enterprises, and a good business environment can
stimulate enterprise vitality and protect their healthy development [24]. Therefore, shaping
resilience from a resource, capability, and environment perspective has been promoted
by many scholars. The resource perspective focuses on the impact of a firm’s resource
base [25], such as financial resources [26], relationship resources [27], and technological re-
sources [28], on organizational resilience. The capability perspective explores how the core
competencies of the firm, such as leadership [29,30], innovation [31], and organizational
analysis [32], affect organizational resilience. The environmental perspective focuses on the
role of internal and external environments, such as environmental disturbances [26], the
institutional environment [33], and government support [34], on organizational resilience.
Although the literature explores multiple influences on organizational resilience, this topic
should be further explored as the external environment changes [35].

A review of the previous literature reveals that existing studies on organizational
resilience and high-tech SME resilience have focused more on the “net effect” of one
or more variables, ignoring the interactions between factors at different levels [25,36].
Moreover, regarding theoretical perspectives, most of the existing literature focuses on
examining a single theoretical perspective, with less consideration of the integration and
synergy between different theoretical perspectives. Finally, the field of management is also
improving in terms of research methods and technological development and is undergoing
a transition from a power–change paradigm to a configuration paradigm. Existing research
also happens to lack the exploration of the causal complexity of the resilience of high-tech
SMEs. In view of this, this study uses a fuzzy-set qualitative comparative analysis (fsQCA)
approach to explore the configuration effects of financial resources, relationship resources,
managerial abilities, innovation capabilities, the market environment, and government
intervention on the organizational resilience of high-tech SMEs. This approach reveals
how different antecedent conditions combine to produce outcomes [37], enabling complex
causal analysis to be represented methodologically. It is particularly applicable in the
study of organizational resilience, as it provides deeper empirical and theoretical insight
into the factors and their interactions that affect the resilience of high-tech SMEs. This
study answers the following questions: (1) whether the key antecedent conditions from
the “resource–capability–environment” perspective constitute the necessary conditions
for the resilience of high-tech SMEs; (2) how the key antecedent conditions are coupled to
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stimulate the resilience of high-tech SMEs; and (3) whether the paths of high resilience of
high-tech SMEs are the same as those of non-resilient ones.

The remainder of this paper is structured as follows: Section 2 reviews the literature on
high-tech SMEs and organizational resilience; Section 3 presents the research methodology,
data and sample, measurements, and calibration; Section 4 conducts a sufficiency and
necessity analysis of organizational resilience and performs a robustness test; and Section 5
presents the conclusions, discussion, main contributions, and future research directions.

2. Theoretical Backgrounds
2.1. High-Tech SME Resilience

The resilience of high-tech SMEs is inextricably linked to crisis management [10,38–40].
SMEs have been plagued by two problems—vulnerability to and recovery from disrup-
tions [41]—that pose major threats to the sustainability of high-tech SMEs, and maintaining
resilience is an important means for them to cope with these problems [42]. For large
firms, planning, resource abundance, formal processes and systems, and redundancy
are all vital to developing resilience; however, SMEs may face significant deficiencies in
these areas and, thus, require further consideration of the development factors for SME
resilience [43]. Existing research has focused on firms’ capabilities and resources. Regarding
capabilities, managers with high capabilities can quickly perceive the environment and
adequately coordinate the available resources for the firm’s long-term development; thus,
managerial abilities at the individual level are recognized by most researchers. For example,
Liu et al. [44] showed that positive entrepreneurial thinking is positively associated with
SME resilience. In terms of the organizational aspects of competencies, innovation com-
petencies, change management process competencies, and dynamic competencies have
also attracted the attention of researchers. Agile organizations, with characteristics such as
resilience and innovation, are considered as having the key factors for business success [45].
Ates and Bititci [46] suggested that a firm’s ability to develop and implement change is
critical to achieving sustainability and resilience in SMEs. Zighan and Ruel [47] noted that
the resilience of SMEs in the short and long term can be enhanced through continuous
improvement. He et al. [48] explored the relationship between digital transformation and
organizational resilience and noted that the intensity of transformation management can
help employees grow their capabilities in the face of crises. Regarding resources, most
researchers have focused on firms’ relational resources and have argued that SMEs can
gain resilience by building relationships. Branicki et al. [43] argued that the sources of
resilience acquired by SMEs are often relationships, contexts, attitudes, and behaviors, and
entrepreneurs play a key role in promoting resilience. The network resources established
by firms before a crisis have a positive impact on and can be translated into organizational
resilience using dynamic capabilities [9]. In addition, digitally mature SMEs perform better
in terms of organizational resilience and can improve this resilience by enhancing digital
leadership [49]. Furthermore, SMEs can develop their resilience potential by adapting
their strategic assets and capabilities [50]. Despite the growing literature on organizational
resilience, research on SME resilience is still limited. In particular, there is a lack of empirical
studies on how SMEs achieve resilience [41,51].

2.2. Financial Resources and Organizational Resilience

Financial resources are some of the key resources of high-tech SMEs, reflect a firm’s
readily available resources, and play an important cushioning role when firm are faced
with a crisis [52]. Cash holdings are a large part of SMEs’ assets [53] and not only contribute
to firm performance [54,55] but also help firms prepare before a crisis and overcome
disasters [25]. Colombo et al. [56] pointed out that when encountering a crisis, high-tech
SMEs are faced with threats, such as credit crunches and financing difficulties; thus, internal
cash flow become an important resource for them to manage a crisis. For precautionary
motives, firms can build cash reserves to cope with uncertainty risks and avoid capital
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chain breakdowns. If firms can sustain these investments, then they have better chances of
survival, stronger growth, and higher profitability [57].

2.3. Relationship Resources and Organizational Resilience

Relationship resources reflect the strength, quality, persistence, and intimacy of the
value ties between a firm and its customers, partners, and suppliers [58]. Relationship
resources are closely related to organizational resilience, and by maintaining relationships
with various stakeholders, firms can have reliability and flexibility and ultimately build
resilience [59]. Madrid-Guijarro et al. [60] showed that firms with longer-lasting relation-
ships with banks face fewer financing constraints during a crisis. The building of better
relationships with employees can create coping resources for and increase organizational
resilience [27,61]. In addition, a firm can use its relational resources to access knowledge
and resources that influence its recovery from a crisis [38]. Zeng et al. [62] examined
Chinese manufacturing SMEs and found that interfirm cooperation had a significant pos-
itive impact on SME innovation performance. Thus, relationship resources are closely
related to organizational resilience. By maintaining relationships with various stakeholders,
companies can gain reliability and flexibility and build resilience.

2.4. Managerial Ability and Organizational Resilience

Managerial ability refers to the ability of managers to generate revenue for the firm
given certain resource constraints [63]. Managerial ability is present throughout the dif-
ferent stages of a crisis that an organization is experiencing, and strong crisis leadership
provides good management and decision making for business success [64]. Leaders who
build relationships of trust, empowerment, motivation, and commitment among employees
and other stakeholders through their own abilities can effectively nurture and enhance
organizational resilience, which in turn can help deal with daily challenges and severe
shocks [65]. The literature states that managers with high ability have better performance in
the face of uncertainty [66], higher levels of innovation [67], and better performance [68,69].

2.5. Innovation Capability and Organizational Resilience

Innovation is a powerful trigger for the organizational resilience of high-tech SMEs in
a crisis context [6] and a source of sustained competitiveness for high-tech SMEs [70]. In a
highly competitive market, the superior performance of firms comes mainly from continu-
ous innovation within the firm [71]. Teixeira and Werther [16] asserted that the innovation
process and its management form the basis of a resilient organization. Innovation con-
tributes to organizational resilience because it enables organizations to renew themselves
over time [72]. Moreover, Wenzel et al. [73] stated that firms can respond to crises through
four strategies—austerity, perseverance, innovation, and exit—with innovation being the
strategic renewal of organizations in response to crises. Firms with long-term innovation
activities are adept at capturing a dynamic business environment and complex market
changes and creatively using organizational resources to provide additional competitive
advantages to the firm. Moreover, firms can develop their flexibility and adaptability
through product diversification during a crisis [10].

2.6. Market Environment and Organizational Resilience

Organizational resilience can be affected by the degree of competition in the market-
place. Competition has both creative and destructive effects. At the firm level, the degree of
market competition affects not only managers’ decisions and awareness [74,75] but also firm
behavior [76]; e.g., a highly competitive market environment increases firms’ technological
innovation activities [77], which is a core competency of firms in developing resilience.
At the macro level, firms in highly competitive regions face a better market and financial
and legal regulatory systems, which can provide an adequate and soft environment for
firms. At the same time, the government reduces the distortion of resource allocation
by administrative monopolies and facilitates the functioning of market mechanisms [78].
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However, these actions can also have a disincentive effect on firms. The destructive effect
of market competition can increase the survival pressure placed on firms, forcing them
to increase their investments in innovation and increasing the burden placed on their
innovation resources [70]. Moreover, higher market competition is prone to malicious
competition, such as product imitation [79], which makes customers’ needs change rapidly
and poses a great threat to managers.

2.7. Government Intervention and Organizational Resilience

Government intervention can have both positive and negative effects on high-tech SME
resilience. On the one hand, governments can provide institutional and policy support for
firm development through “helping hands” [80], which include government subsidies [81],
credit guarantees [82], tax breaks [83], etc. These supportive behaviors can alleviate the
problems related to the financing and production difficulties faced by high-tech SMEs and
promote their research and development (R&D) and innovation. On the other hand, in the
process, government intervention can play the role of a predatory hand [84] because the
government’s goals are inconsistent with those of the firm. The government interferes more
or less in firm operations, relying on firms to shoulder their pressure, such as increasing
jobs and assuming corporate social responsibility (CSR). Such actions can increase costs
for firms and, thus, affect their performance [85,86] and inhibit their growth. Furthermore,
due to information asymmetry, the government does not have comprehensive information
on enterprises, thus affecting managers’ decisions in the intervention process and then
affecting enterprises’ resource allocation [87], which is not conducive to the shaping of the
resilience of high-tech SMEs.

In summary, factors of firm resources, capabilities, and the external business environ-
ment can have an impact on the resilience of high-tech SMEs. This study uses the fsQCA
method to explore the complex dependencies between various interrelated conditions and
equivalent paths. The research model of this paper is shown in Figure 1.
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3. Design and Method
3.1. Methods

This paper uses the fsQCA approach to explore the causal and complex mechanisms
affecting the resilience of high-tech SMEs. fsQCA is based on set theory and is particularly
suitable for analyzing complex cause-and-effect relationships, enabling a holistic explo-
ration of the effects of combinations of different antecedent conditions on outcomes [37].
This method is applicable to not only the analysis of small and medium-sized sample cases
but also the analysis of large sample cases, combining the advantages of both qualitative
and quantitative analysis. The qualitative comparative analysis (QCA) approach is particu-
larly applicable to the study of the resilience of high-tech SMEs; by conceptualizing cases
as different types of attribute configurations, QCA is able to capture the three elements of
causal complexity—conjunction, equifinality, and asymmetry [37,88]. Conjunction implies
that attributes may not affect outcomes in isolation from one another; i.e., multiple factors
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may interact with one another and, thus, lead to organizational resilience among high-tech
SMEs. Equifinality means that there are multiple configurations that lead to the same
outcome; i.e., there is more than one path that causes high and non-high resilience in
high-tech SMEs. Asymmetry implies that the cause of the occurrence of a certain outcome
is not necessarily the opposite of its missing cause; i.e., the combination of conditions
that produce high resilience is asymmetric to that of conditions that produce non-high
resilience [89]. There are three main types of QCA, namely, clear-set qualitative compar-
ative analysis (csQCA), multivalue set qualitative comparative analysis (mvQCA), and
fsQCA [90]. Since fsQCA is more suitable for dealing with continuous conditions, this
study uses it for analysis.

3.2. Data and Sample

The research period of this paper is 2021, and manufacturing SMEs listed on the
growth enterprise market (GEM) of the Shenzhen Stock Exchange were selected as the
research object. The reasons for choosing GEM manufacturing enterprises as the research
object are as follows: (1) GEM is a supplement to the main board, and most companies
listed on the GEM in China are technology innovative and generally small, providing a
good background against which to study high-tech SMEs [91]; and (2) the manufacturing
industry covers a wide range of enterprises and is well represented [92]. To ensure the
validity of the research results, special treatment (ST) and ST* companies and those with
missing data were excluded, and 592 sample companies were finally obtained. Among
them, CSR data were from Hexun.com, government intervention data came from the
statistical bulletins of cities in China, and the rest of the data were from the WIND database.

3.3. Measurements
3.3.1. Outcome Condition

Organizational resilience. The measurement methods of organizational resilience can
be divided into two categories: direct and indirect methods. Direct methods measure
organizational resilience by designing measurement scales, while indirect methods usually
select publicly available financial data and design indicators for calculation [93]. Consider-
ing data availability, the indirect method is more appropriate for this study. Typically, there
are two more common practices: one enables a consideration of organizational resilience as
a firm’s requirement for long-term survival and growth and an observation of the firm’s
long-term organizational outcomes [20], and the other enables an observation of the firm’s
outcomes after being subjected to specific environmental shocks [12]. The study period is
2021, just after the COVID-19 shock, and the second of the abovementioned methods was
chosen as more appropriate for this study. Referring to Tognazzo et al. [26], the average of
the return on assets (ROA) for 2020–2021 was chosen to measure organizational resilience.

3.3.2. Antecedent Conditions

(1) Financial Resources. Since SMEs are particularly vulnerable to cash flow constraints
during crises, this paper used the level of cash holdings of firms to measure their
financial resources, referring to Xiao et al. [94], which used “cash and cash equiva-
lents/(total assets–cash and cash equivalents)”.

(2) Relationship Resources. By fulfilling CSR, companies can maintain relationships with
multiple stakeholders and build an extensive network of knowledge and resources [59].
Thus, CSR can be a good measure of a company’s relationship resources. Referring to
Zhang et al. [95], the average of the 2018–2020 scores of Hexun.com’s CSR report of
the rating system for listed companies was selected to measure the CSR performance
of the sample companies.

(3) Managerial Ability. A data envelopment analysis (DEA)–tobit model was used to
measure managerial ability [63] as the DEA method measures the full efficiency of
the firm, and the tobit model decomposes firm efficiency into firm- and manager-
level factors.
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In the first stage, maximum firm efficiency was calculated by DEA. The output indica-
tors were operating revenue (Sales), and the input indicators were net fixed assets (PPE),
net intangible assets (Instan), goodwill (GW), R&D expenditures (R&D), operating costs
(Cost), and the sum of selling and administrative expenses (Sga).

Maximum firm efficiency =
Sales

ϕ1PPE +ϕ2Instan +ϕ3GW +ϕ4R&D +ϕ5Cost +ϕ6Sga
(1)

In the second stage, managerial ability was estimated. The tobit method was used to
decompose firm efficiency into firm- and manager-level factors, and the remaining residual
was the level of managerial ability. Firm-level factors were selected as firm size (lnSize),
measured using the natural logarithm of total assets at the end of the period; market
share (Ms); free cash flow (Fcf), which takes a value of 1 when free cash flow exists and
0 otherwise; listed years (lnAge), the natural logarithm of the number of years a firm has
been on the market; degree of internationalization (Fci), which takes a value of 1 when
overseas operations exist and 0 otherwise; and diversification degree (Bsc), measured using
the Herfindahl–Hirschman Index (HHI).

Firm efficiency = α0 + α1lnSize + α2Ms + α3Fcf + α4lnAge + α5Fci + α6Bsc + ε (2)

Residuals were assigned values from largest to smallest and divided into four groups
of 4, 3, 2, and 1, with larger values indicating stronger managerial abilities.

(4) Innovation Capability. The current research mostly used the ratio of R&D expendi-
ture to prime operating revenue, the ratio of R&D technicians to the total number of
employees, and the number of patents applied for by the enterprise to measure inno-
vation capability [96]. Referring to Li and Liu [97], this paper used the ratio of annual
R&D expenditures to prime operating revenue to measure innovation capability.

(5) Market Environment. The market environment was measured by the degree of market
competition, and the degree of industry concentration, expressed as the industry HHI,
was used to reflect the degree of market competition [98]. The higher the value, the
greater the market concentration and the weaker the degree of market competition;
therefore, its inverse was taken during data processing.

(6) Government Intervention. Government intervention is expressed as the ratio of local
fiscal expenditures to local gross domestic product (GDP) [99,100], with larger ratios
indicating greater government intervention. The conditions and measurements are
shown in Table 1.

Table 1. Variables and measurement.

Variables Measurement Sources References

Organizational resilience The average ROA for 2020–2021 WIND Database [26]

Financial resource Cash and cash equivalents/(total assets–cash and cash
equivalents) WIND Database [94]

Relationship resource Average of the 2018–2020 scores of Hexun.com’s CSR report Hexun.com [95]
Managerial ability The DEA–Tobit model WIND Database [63]

Innovation capability The ratio of annual R&D expenditure to prime operating revenue WIND Database [96,97]
Market environment The inverse of HHI WIND Database [98]

Government intervention The ratio of local fiscal expenditures to local GDP
Statistical

bulletins of cities
in China

[99,100]

3.4. Calibration

Using fsQCA, it is first necessary to calibrate all elements of the case to degrees of
membership from 0 to 1. There are two calibration methods, direct and indirect. The
direct method is more common in research [90] and thus was used in this study. Then,
three thresholds, namely, the thresholds for full-set membership (0.95), intermediate-set
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membership (0.5), and full-set non-membership (0.05), need to be determined [37]. Using
the fsQCA method requires the full consideration of theoretical studies and practical
experience in the calibration process, and for some conditions lacking theoretical bases and
practical reference, the mainstream practice is to use objective quantile values of the data
to determine three anchor points. Due to the lack of theoretical experience and practical
reference, this study used quantile points for calibration. Referring to the literature, this
paper chose 80%, 50%, and 20% as the above three thresholds [101]. To avoid cases with
a membership score of 0.5, which are difficult to analyze, we added 0.001 to membership
scores less than 1 [89]. The descriptive statistics and calibration information of the outcome
and condition conditions are shown in Table 2.

Table 2. Descriptive statistics and calibration points.

Variables
Descriptives Calibration

Mean SD Min Max 0.95 0.5 0.05

Organizational resilience 0.051 0.088 −0.356 0.777 0.102 0.052 0
Financial resource 0.258 0.244 0.011 1.753 0.379 0.174 0.089

Relationship resource 18.885 6.981 −4.043 33.627 24.766 20.735 12.528
Managerial ability 2.5 1.118 1 4 4.000 2.500 1.000

Innovation capability 0.073 0.073 0 1.109 0.093 0.053 0.037
Market environment 33.366 17.065 2.069 71.983 39.592 30.332 25.197

Government intervention 0.139 0.041 0.059 0.420 0.179 0.133 0.107

4. Results
4.1. Necessity Analysis

Analysis of the necessary conditions was first performed using fsQCA 3.0. A condition
is necessary for an outcome to occur if it is always present when the outcome occurs [88].
The consistency level is an important measure of necessity, which lies between 0 and 1;
the higher the value, the stronger the degree of consistency. A condition is considered
necessary to produce the results if the consistency level of an antecedent condition is greater
than 0.9 [37] The results of the necessity analysis for antecedent conditions are shown in
Table 3 and show that for both high resilience and non-high resilience, the consistency
level of a single condition was not higher than 0.9 and therefore did not constitute a
necessary condition.

Table 3. Analysis of necessary conditions.

Causal Conditions
High Resilience Non-High Resilience

Consistency Coverage Consistency Coverage

Financial resource 0.650 0.675 0.461 0.464
~Financial resource 0.484 0.481 0.677 0.652

Relationship resource 0.801 0.805 0.355 0.345
~Relationship resource 0.348 0.358 0.799 0.796

Managerial ability 0.671 0.680 0.492 0.483
~Managerial ability 0.490 0.499 0.674 0.665

Innovation capability 0.552 0.581 0.551 0.562
~Innovation capability 0.583 0.573 0.588 0.560
Market environment 0.567 0.586 0.505 0.506

~Market environment 0.522 0.521 0.586 0.567
Government intervention 0.553 0.582 0.547 0.558

~Government intervention 0.579 0.569 0.590 0.561
Note: the symbol~denotes the absence of a condition.
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4.2. Sufficiency Analysis

After necessity analysis, sufficiency analysis was performed for the conditions that
produced high and non-high resilience. A truth table was constructed based on the cali-
brated measurements. Since there were 6 antecedent conditions, a truth table containing
64 (26) rows was obtained. Then, two criteria, namely, the frequency and consistency
thresholds, needed to be defined. The frequency threshold ensures the minimum number
of observations; for cases with a sample size greater than 150, the frequency threshold
can be chosen as 3 or higher [90]. If there is no theoretical reason to set case thresholds,
then at least 80% of cases should be retained [102]. In this study, 3 was chosen as the
frequency threshold to meet these requirements. Consistency thresholds were used to
distinguish the causal combinations that were a subset of outcomes from those that were
not, and, consistent with previous studies, 0.8 was chosen as the consistency threshold in
this paper [89,103,104]. Proportional reduction in inconsistency (PRI) was used to avoid
simultaneous subset relations between the outcome and the negation of the outcome. To
reduce the number of potential contradictory configurations, PRI consistency was set to
0.75 [105]. Appendix A shows the truth table of the sufficiency analysis of high resilience.

Then, standard analysis was performed using the refined truth table, and three re-
sults appeared: the complex, intermediate, and parsimonious solutions. Consistent with
existing studies, this work reported intermediate solutions supplemented by parsimo-
nious solutions [106,107]. Parsimonious solutions included all possible counterfactuals in
the analysis, while intermediate solutions used the available theoretical knowledge and
empirical evidence to distinguish between plausible and unrealistic counterfactuals [108].

The results were reported according to the formulation of Ragin [37] and Fiss [89],
where a large black circle indicates the core condition (present in both the parsimonious
and intermediate solutions), a small black circle indicates the peripheral condition (present
only in the intermediate solution), a large crossed-out circle indicates the absence of core
conditions, a small crossed-out circle indicates the absence of peripheral conditions, and
the blank space is an ambiguous state, indicating that the condition can be either present or
absent. The results of sufficiency analysis are shown in Table 4.

Table 4. Analysis of sufficient conditions.

Causal Condition
High-Resilience Non-High Resilience

H1 H2 H3 H4 H5 H6 NH1 NH2

Financial resource
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coverage indicates that cases are uniquely interpreted by that solution [37]. The results
showed (Table 4) that sufficiency analysis yielded six high-resilience configurations, each
of which made a unique contribution to high resilience among high-tech SMEs. The
solution consistency was 0.875, which is a high level. The solution coverage was 0.623,
indicating that these six configurations explained approximately 62.3% of the cases of
high resilience. Configuration H1 included the existence of the core conditions of financial
and relational resources and the absence of innovation capabilities. Configuration H2
was a combination of financial resources, relationship resources, and managerial ability,
which were all peripheral conditions. Configuration H3 included relationship resources,
managerial capabilities, and the market environment as core conditions. Configuration
H4 included financial and relationship resources but lacked the market environment and
government intervention, with all four conditions being core conditions. Configuration H5
was a combination of the core conditions of relational resources, government intervention,
lack of innovation capability, and lack of a market environment. Configuration H6 was
a combination of relational resources, managerial ability, innovation capability, and the
absence of government intervention, where government intervention was a peripheral
condition and the others core conditions.

Combining the core conditions and their explanatory meaning, this study identified
three types of driving paths for high resilience among high-tech SMEs. The first path
was the “resource–capability” driving path, which consisted of Configurations H1 and
H2. The core or peripheral conditions of these two configurations covered both resources
and capabilities. The second type was “resource–capability–environment” driven, which
included Configurations H3, H5, and H6. The core or peripheral conditions of these three
configurations covered the above three levels, so they were named as such. The third
type was “resource–environment” driven. This drive path included Configuration H4, a
configuration with core conditions that covered resource- and environment-level factors;
therefore, it was called the “resource–environment”.

4.2.2. Sufficiency Analysis of Non-High Resilience

Unlike regression analysis, fsQCA is able to explore the asymmetry of causal con-
ditions, namely, whether the combination of causal conditions associated with the high
resilience of high-tech SMEs is different from that of conditions associated with non-high
resilience. The sufficiency analysis of non-high resilience is presented in Table 4, the find-
ings of which highlighted the asymmetry of causality; that is, the combination of conditions
that generated high resilience among high-tech SMEs was asymmetric to that of conditions
that generated non-high resilience. There were two configurations of non-high resilience:
NH1 and NH2. The overall consistency showed a high level of 0.903. Solution coverage
was 0.482, indicating that these two configurations explained 48.2% of the cases. Configura-
tion NH1 was a combination of a lack of financial resources, relationship resources, and
managerial ability as core conditions. Configuration NH2 had something in common with
Configuration NH1 in that both financial and relational resources were missing as core
conditions; the difference is that Configuration NH2 emphasized the absence of a market
environment and government intervention as core conditions.

Combining the core conditions and their explanatory implications, there were two
types of non-high resilient driving paths for high-tech SMEs. The first path was the
“resource–capability” inhibition type. The core condition of Configuration NH1 covered
both resources and capabilities, and so it was named as such. The second path was
“resource–environment” inhibition. The core condition of Configuration NH2 covered both
resources and the environment, and so it was named as such.
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4.3. Robustness Analysis

The results were robust if the findings of necessity and sufficiency resulting from
different robustness testing methods were adequately similar and if there was no substantial
difference between consistency and coverage [88]. This study chose to vary the consistency
and frequency thresholds to perform the robustness test (Tables 5 and 6).

Table 5. Robustness test (consistency threshold changed from 0.8 to 0.89).

Causal Condition
High Resilience Non-High Resilience

H1 H2 H3 H4 H5 NH1 NH2

Financial resource
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lational resources and the absence of innovation capabilities. Configuration H2 was a com-
bination of financial resources, relationship resources, and managerial ability, which were 
all peripheral conditions. Configuration H3 included relationship resources, managerial 
capabilities, and the market environment as core conditions. Configuration H4 included 
financial and relationship resources but lacked the market environment and government 
intervention, with all four conditions being core conditions. Configuration H5 was a com-
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Consistency 0.891 0.908 0.904 0.876 0.891 0.894 0.908 0.896
Raw coverage 0.237 0.253 0.356 0.136 0.165 0.128 0.422 0.256

Unique coverage 0.048 0.016 0.098 0.022 0.035 0.014 0.226 0.060
Solution consistency 0.884 0.903

Solution coverage 0.595 0.482

First, this work used different consistency thresholds for robustness testing [109]. By
raising the consistency threshold from 0.8 to 0.85, the solution consistency and coverage
remained unchanged for high and non-high resilience. By raising the consistency threshold
from 0.80 to 0.89, the solution consistency of high resilience was raised from 0.875 to 0.883,
and coverage was reduced from 0.623 to 0.600, with no substantial changes. From these
configurations, only the original Configuration H4 configuration disappeared, and the rest
of the configurations did not undergo any changes. The solution consistency of non-high
resilience was raised from 0.903 to 0.906, and solution coverage was reduced from 0.482 to
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0.435, without substantial changes. Configuration NH1 was not changed, and the newly
generated Configuration NH2 was a subset of original Configuration NH2. Therefore, the
conclusions of this paper remained robust after increasing the consistency threshold.

Second, this study used a different frequency threshold for robustness testing [103]. By
increasing the frequency threshold from 3 to 4, the solution consistency of high resilience
increased from 0.875 to 0.884, and coverage decreased from 0.623 to 0.595, with only a slight
change. Only the peripheral conditions changed for the high-resilience configurations, the
core conditions remained unchanged, and the newly generated configurations were a subset
of the original configurations, and the interpretation of the results did not substantially
change. The non-high resilience configurations did not change. The above robustness test
results were not substantially different from the original results, indicating that the findings
of this paper were very robust.

5. Conclusions and Discussion
5.1. Conclusions

Faced with an increasingly complex global business environment, high-tech SMEs
are facing various crises and challenges, and “resilience first” has become an important
development strategy for enterprises. Although studies have explored the influencing
factors of high-tech SME resilience, the analysis is mostly focused on the “net effect” at the
variable level and ignores the “joint effect” among multiple variables that jointly determine
the outcome. In view of this, based on the “resource–capability–environment” perspective,
this study explores the configuration effect of six antecedents (financial resources, rela-
tionship resources, managerial ability, innovation capability, the market environment, and
government intervention) on the resilience of high-tech SMEs and explores the formation
mechanism of the high-tech SME resilience and its inherent complex causal relationships.
Based on fsQCA, this study finds that (1) the influence of individual conditions on orga-
nizational resilience is weak, and thus synergy among the conditions is needed; in other
words, the organizational resilience of high-tech SMEs is the result of multiple factors.
(2) There are six configurations that can generate high resilience among high-tech SMEs,
which are classified into three types, namely, “resource–capability”, “resource–capability–
environment”, and “resource–environment” driven, by combining their core conditions
and the explanatory meaning behind them; two types of non-high resilience driving
paths are identified, namely, “resource–capability” and “resource–environment” inhibition.
(3) The causal combination of high resilience is different from that of non-high resilience, i.e.,
the paths that lead to high resilience are asymmetric to those that lead to non-high resilience.

(1) “Resource–capability” driven. This driving path consists of Configurations H1 and
H2. The actual meaning of Configuration H1 is that for high-tech SMEs with low inno-
vation capability, strong resilience can be generated by higher financial resources and
better relationship resources. Abundant financial resources can help firms withstand
adversity before a crisis hits [25], and firms can use their idle financial resources to
invest in various areas, such as innovative activities to enhance their core competen-
cies [110] and CSR to gain political legitimacy [111]. Relational resources can provide
stability and flexibility to high-tech SMEs to navigate even in the face of crises [20,59].
Moreover, firms that perform well in this area also face lower capital constraints [112],
a good mutual reinforcement that fully reflects the interaction between financial and
relational resources. Given the interaction between financial and relational resources,
even less innovative high-tech SMEs can maintain a high level of resilience.

A typical example of this configuration is Senba Sensing Technology Co., Ltd., Nanyang,
China (Senba), which had CNY 387 million in cash in the bank and on hand in 2021, and
its bank deposits at any time for payment reached CNY 310 million. Senba pays excellent
attention to the utilization of financial resources. The company often manages its exist-
ing idle funds in cash and purchases medium- and low-risk financial products with high
levels of safety and liquidity. This behavior ensures the adequacy of corporate funds and
largely avoids the excessive idleness of funds. At the same time, the company establishes
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a sound modern enterprise system and continuously improves its corporate governance.
Senba commits to building long-term trust and win–win relationships with investors,
protecting investors’ legitimate rights and interests, especially those of small and medium-
sized investors, and builds win–win partnerships with its partners. However, Senba’s
R&D investment is low. The amount of R&D investment of Senba in 2021 was only CNY
13 million, accounting for 4.21% of its revenue, thus affecting the expansion of its R&D
team and the output of its R&D results.

Configuration H2 indicates that high resilience can be achieved by high-tech SMEs with
better financial and relational resources and stronger managerial ability. Since high-tech
SMEs lack significant resources and administrative systems, they rely more on managerial
ability to ensure their performance [113,114]. The dynamic capabilities of managers help
identify, create, and integrate key resources for SME survival and growth [115]. By estab-
lishing a good network of formal or informal relationships with customers, partners, the
government, financial institutions, etc., managers can bring a large amount of information
resources to the company and, thus, effectively promote its development. Financial re-
sources are more conducive for managers when making decisions and allocating resources
to long-term investments that maintain the competitiveness of the company, rather than
focusing only on short-term profits. Therefore, highly competent managers need to have
good financial and relationship resources to stimulate the high resilience of high-tech SMEs.

A typical example of this configuration is Chengdu Galaxy Magnet Co., Ltd., Chengdu,
China (Galaxy Magnet), which had CNY 610 million in cash in the bank and on hand at
the end of 2021, accounting for 41.02% of total assets, and cash and cash equivalents of
CNY 600 million, with abundant cash flow reserves, doubling the company’s sustainable
operation. Galaxy Magnet actively maintains investor relations, uses the funds raised pru-
dently to ensure the safety of the company’s capital, and continuously provides employee
rights protection to strengthen its good ties with employees. Moreover, the company’s
executive team is highly specialized and diversified, with both professional and techni-
cal personnel, as well as efficient management-oriented personnel and mixed technical–
management personnel. The company had 50 managers in 2021, accounting for 3.79% of all
employees of the company. The company’s management staffing is considered appropriate,
and the expense ratio is well controlled, making it a pragmatic and efficient team.

(2) “Resource–capability–environment” driven. This path includes Configurations H3,
H5, and H6. H3 indicates that for high-tech SMEs, good relational resources, high
managerial ability, and a highly competitive market environment can lead to high
resilience. Moreover, Sadeghi [116] stated that policies and regulations, technological
factors, and entrepreneur characteristics are the most important factors for the success
of high-tech SMEs. Corporate relationship resources provide managers with more
useful information, and competent managers have a better understanding of industry
trends and the environment and thus can more accurately predict product demand
and use resources effectively. In addition, the managerial ability of high-tech SMEs
can be influenced by the external business environment, especially the market envi-
ronment. A highly competitive market environment drives small firms to engage in
technological innovation to enhance competitiveness [117]. Thus, the combination of a
highly competitive market environment, competent managers, and good relationship
resources is conducive to stimulating high organizational resilience.

A typical case of configuration H3 is Beijing Strong Biotechnologies, Inc., Beijing,
China (BSBE). This company maintains relationships with shareholders and investors and
pays particular attention to social health. BSBE not only undertakes national projects but
also focuses on industry, academia, research, and application and actively cooperates with
hospitals and related associations in research. The company’s senior management team is
highly qualified and experienced. The company’s chairperson, Mr. Zou, also one of the
founders of BSBE, was the deputy director of the Key Open Laboratory for Young Scientists
of the Chinese Academy of Sciences, and has solid professional skills. He focuses on the
company’s innovative R&D and responds to market changes while considering customer
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needs. Finally, the company is registered in Zhongguancun, Beijing, with a good business
environment. Beijing has been committed to optimizing the business environment for
enterprises and creating a more convenient market environment, thus causing its market
environment level to be at the forefront of Chinese provinces and cities.

Configuration H5 shows that companies with low innovation capability and a market
environment can still achieve high resilience through good relationship resources and
stronger government intervention. Government intervention can not only facilitate financ-
ing for firms but also bring about a range of policy benefits that help firms better recover
from a crisis. By interacting with good relational resources, firms can shape high resilience,
even if they are not successful at innovation.

The typical case of configuration H5 is Qinhuangdao Tianqin Equipment Manufactur-
ing Co., Ltd., Qinhuangdao, China (Tianqin Equipment). Tianqin Equipment has ramped
up its research efforts in military products after being listed. The company has been in close
contact with research institutions and research talent and has established close cooperation
with core customers, domestic military customers, and raw material suppliers. The R&D
investment of Tianqin Equipment in 2021 was CYN 10.22 million, accounting for 4.24%
of revenue, which was 4.63% in 2020 and 4.91% in 2019. During 2019–2021, the ratio of
R&D investment to revenue decreased yearly. Tianqin Equipment has recently received
government subsidies, such as a development fund and a special fund for transformation
and upgrading. In response to the difficulties brought about by COVID-19, Qinhuangdao
city has issued a series of support documents to increase enterprise support.

Configuration H6 shows that good relationship resources, competent managers, and
innovative capabilities can give rise to high resilience among high-tech SMEs when the
peripheral condition of government intervention is absent. Innovation helps SMEs not only
respond flexibly to environmental changes but also exploit their technological resources
and use them to obtain a competitive advantage [118]. Innovation capabilities can facilitate
the development of new products and services and reduce the impact of crisis events on
firms. However, the innovation process has long investment cycles and high uncertainty
and risk; therefore, high-tech SMEs need better resources, capabilities, and policy support
in the innovation process.

A typical case of H6 is Nanhua Instruments Co., Ltd., Foshan, China (Nanhua). Nan-
hua focuses on standardized governance and relationship maintenance. The company
establishes good connections with communities, residents, and public groups. The man-
agement of Nanhua consists of employees from the company’s start-up period, basically
professional, technical, and sales staff. Nanhua cooperates with training institutions and
universities by setting up annual training programs to enrich the management composition
and improve the management level. Nanhua pays attention to the cultivation of indepen-
dent innovation capability according to the development dynamics of the industry and cus-
tomer requirements and constantly conducts R&D according to the industry and customer
requirements. In 2021, Nanhua had a high R&D investment totaling CYN 18.42 million, ac-
counting for 10.11% of its revenue. Nanhua is located in Foshan city, Guangdong Province.
Guangdong Province has committed to optimizing the business environment for enter-
prises. The “doing business” report of Guangdong Province shows that Foshan city, where
Nanhua is located, was in second place in 2021, indicating that Nanhua is in a city with a
good business environment where companies are subject to less government intervention
and thus can develop smoothly.

(3) “Resource–environment” driven. This path includes Configuration H4, which in-
dicates that good financial and relationship resources can generate high resilience
in a poor market environment with little government regulation. Reduced market
competition facilitates firms’ access to financial support; more importantly, the stability
and predictability of interfirm competitive behavior reduces innovation costs and
uncertainties [119]. Government intervention is considered a double-edged sword,
both supporting and inhibiting businesses. The inhibiting effect of government inter-
ventions can increase the cost of doing business and put a more significant burden
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on business, while reducing such interventions can allow the company to run better.
Companies can rely on their strong financial and relationship resources to effectively
mitigate the difficulties they face.

A typical case of this configuration is Weihai Guangwei Composites Co., Ltd., Weihai,
China (GW COMPOS), which at the end of 2021 had CYN 1.949 billion in cash in the bank
and on hand. In August 2021, GW COMPOS launched a revenue factoring business to
obtain liquidity support and accelerate working capital. The company has signed long-term
framework agreements and established mutual trust and stable cooperative relationships
with major suppliers. GW COMPOS is registered in Weihai city, Shandong Province, and its
market environment is relatively poor compared to those of first-tier cities such as Beijing,
Shanghai, and Guangzhou. In June 2021, China’s State Council issued a notice to carry
out the “separation of licenses” reform to reduce the degree of government intervention in
the business process, promoting the healthy and rapid development of China’s defense
equipment-supporting industry.

(4) “Resource–capability” inhibition. This path contains Configuration NH1, which indi-
cates that non-high financial resources, relational resources, and managerial ability
can lead to the occurrence of non-high resilience in high-tech SMEs. Since high-tech
SMEs often invest too much and have long R&D activity cycles, they face serious
financing constraints [120], and the lack of financial resources is often one of the key
factors inhibiting their growth [121]. Companies that lack relationship resources are at
a disadvantage in terms of access to external information and resources. Managers are
one of the most important parts of high-tech SMEs, and firms with less capable man-
agers are at a disadvantage in terms of resource allocation. Thus, firms are inhibited
by these three antecedent conditions in terms of generating non-high resilience.

A typical case of configuration NH1 is Blivex Energy Technology, Xi’an, China (Blivex).
As the price of raw materials rose much higher than that of products, the enterprise’s
relatively low-capability utilization rate led to high production costs. In 2021, the book
value of Blivex’s cash in the bank and on hand was CYN 58,255,100, and in the case
of insufficient funds, Blivex still chose to make expansion investments in new projects.
Regarding relationship resources, Blivex had 809 employees on board in 2020 and only
304 employees in 2021. The significant layoffs during the COVID-19 crisis could have been
more conducive to maintaining relationship resources. Regarding managerial competen-
cies, Blivex completed its board reorganization in June 2020, substantially changing the
configuration of the company’s board of directors.

(5) “Resource–environment” inhibition. This path contains Configuration NH2, which
indicates that high-tech SMEs with poor financial and relational resources are non-
highly resilient in a poor market environment and with little government intervention.
Correa and Ornaghi [122] stated that stronger market competition can promote firm
innovation, while Kang and Park [81] argued that government R&D subsidies to SMEs
have a significant impact on firm innovation. A poorer market environment inhibits
firms’ innovation and knowledge renewal, and the lack of government intervention
diminishes government help and support to a certain extent. Thus, the lack of financial
resources, relational resources, a market environment, and government intervention
inhibits the organizational resilience of high-tech SMEs.

A typical case of this grouping is Jin Tong Ling Technology Group Co., Ltd., Nantong,
China (JTL). From the perspective of its financial resources, JTL’s cash in the bank and on
hand is CNY 523.9 million, short-term liabilities are CNY 835.2 million, and net cash flow
from operating activities is CNY −260.9 million; thus, the company has large short-term
debts and faces tremendous pressure in the capital chain. The corporate annual report
shows that JTL focuses more on maintaining social and employee relations and less on
maintaining relationships with investors, customers, and suppliers. JTL is located in Nan-
tong city, Jiangsu Province, one of the first 14 coastal cities opened to the outside world
in China, with many enterprises and fierce competition among enterprises. Moreover,
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compared with Nanjing, Suzhou, and Wuxi in Jiangsu Province, there are still some gaps
in Nantong, and thus the market environment in which JTL is located is relatively weak.
However, the city has been committed to improving the business environment, acceler-
ating the construction of the financial service system, simplifying financing procedures,
improving government effectiveness, and reducing government intervention.

5.2. Contributions

Most existing studies have focused on the “net effect” relationship between single
antecedent conditions and organizational resilience, such as financial resources [26] and
innovation capability [31], on high-tech SMEs; thus, they cannot explain complex causal
relationships such as the interdependence between antecedent conditions. This study, on
the other hand, adopts the fsQCA approach and integrates the six factors at the three levels
of resources, capabilities, and environment of high-tech SMEs and explores the relationship
between the six antecedent conditions and organizational resilience from the configuration
perspective. In this study, we not only provide a new perspective and new thinking to
understand the effect of the problem of causal complexity on the organizational resilience
of high-tech SMEs but also responds to the call for a multifactor coupling study of such
firms with many characteristics [25,36].

In addition, this study integrates resource, capability, and environment perspectives
to explore how to improve the organizational resilience of high-tech SMEs. This study
attempts to identify the key conditions affecting the resilience of high-tech SMEs based
on the “resource–capability–environment” theoretical analysis framework and explains
the path to improving the resilience of high-tech SMEs in the VUCA context. The multiple
configuration paths of high-tech SME resilience suggest that no single perspective can
adequately explain the formation mechanism of high-tech SME resilience, emphasizing
that whether it is a resource perspective, a capability perspective, or an environmental
perspective, different perspectives must be considered together to provide a reasonable and
convincing answer. This study not only complements the studies by Zhang et al. [95] and
Zhang and Le [123] from different research perspectives and antecedent conditions, but
it also responds to the call for multiple perspectives on organizational resilience research
advocated by Linnenluecke [36] and Williams et al. [10] and provides theoretical support
and a reference for research on high-tech SMEs and organizational resilience.

Finally, this study identifies the linkage of resource, capability, and environment
in enhancing the resilience of high-tech SMEs; identifies three types of high resilience
drivers and two types of non-high resilience drivers in high-tech SMEs; and finds that the
configurations leading to high and non-high resilience are not symmetrical. Therefore,
this study can better explain the reasons for the differences in organizational resilience of
different high-tech SMEs. At the same time, this study provides reference and guidance for
managers to optimize and improve the combination of various conditions by combining
the strengths of their own resources, capabilities, and environments and selecting a suitable
resilience enhancement path for their own companies.

5.3. Management and Policy Recommendations

This study provides useful insights for managers of high-tech SMEs and policy makers.
First, high-tech SMEs should pay attention to the maintenance of resources and relationship
reserves. The results of this study demonstrate the importance of resources to high-tech
SMEs. In the six high-resilience configurations, relationship resources appear either as a
core condition or as a peripheral condition. Financial resources also appear in three of the
high resilience configurations. In the non-high resilience configurations, both financial
and relational resources are missing as core conditions. Therefore, it is essential for high-
tech SMEs to improve their financial resources and relationship reserves to cope with
unexpected crises.
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Second, high-tech SMEs should enhance their own capabilities. Crisis is a test not
only of the enterprise but also of managerial ability. Competent managers can plan ahead,
save the day, and lead the enterprise to become invincible during a crisis. Innovation
ability is the source of the core competitiveness of high-tech SMEs. Therefore, high-tech
SMEs should strive to improve their own capabilities, select capable managers, and seek
innovation to successfully cope with crises.

Finally, government departments should create a good external business environment
for enterprises. Although the competitive market environment can improve the innovation
ability of enterprises, it also increases the competition and operating costs of enterprises.
Government intervention can have an impact on the business decisions of enterprises,
not only promoting their development through government subsidies and tax incentives
but also inhibiting their development through government domination and control. The
government would do well to play the role of a “helping hand” to create a good market en-
vironment for enterprises through economic, legal, and policy means to help them develop.
However, due to the inconsistent goals of the government and enterprises, government
intervention should also be moderate, fully respecting the laws of market operations,
formulating government functions scientifically and rationally, clarifying the scope and
mode of government interventions, finding its function in economic development, and
achieving the optimal allocation of resources. Therefore, the government should coordinate
its relationship with the market and promote the healthy growth of enterprises by creating
a favorable business environment.

5.4. Research Limitations and Future Outlook

The limitation of the study is that it mainly examines the resilience of high-tech SMEs
after being subjected to shocks. The analysis was carried out using cross-sectional data after
being subjected to shocks, and the panel data will be continuously followed up to obtain
panel data in the future to dynamically examine the impact of each antecedent condition
on organizational resilience.
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Appendix A

Table A1. Truth table of the sufficiency analysis of high resilience.

FR RR MA IC ME GI Number OR Raw Consist PRI Consist

1 1 1 1 1 1 23 1 0.925 0.861
1 1 1 1 0 0 3 1 0.941 0.852
1 1 1 1 1 0 14 1 0.925 0.850
1 1 1 0 0 0 19 1 0.918 0.842
1 1 1 0 1 1 11 1 0.923 0.841
1 1 1 1 0 1 6 1 0.927 0.827
1 1 1 0 0 1 14 1 0.912 0.819
1 1 1 0 1 0 10 1 0.903 0.813
0 1 1 1 1 0 12 1 0.904 0.802
1 1 0 0 0 0 8 1 0.908 0.795
1 1 0 0 0 1 4 1 0.919 0.792
0 1 1 1 1 1 12 1 0.892 0.785
0 1 1 0 1 0 9 1 0.900 0.780
1 1 0 0 1 1 3 1 0.910 0.771
0 1 1 0 0 1 9 1 0.902 0.768
0 1 1 0 1 1 12 1 0.890 0.758
0 1 0 0 0 1 7 1 0.904 0.764
1 1 0 1 0 0 12 1 0.890 0.758
1 1 0 0 1 1 8 1 0.901 0.758
0 1 1 1 0 0 6 1 0.895 0.755
0 1 1 0 0 0 11 0 0.874 0.739
1 1 0 1 1 0 7 0 0.883 0.729
1 1 0 1 1 1 17 0 0.864 0.701
1 1 0 1 0 1 19 0 0.846 0.695
0 1 0 0 0 0 9 0 0.852 0.674
0 1 0 0 1 1 6 0 0.867 0.659
0 1 0 1 0 0 5 0 0.851 0.648
0 1 0 1 1 0 8 0 0.840 0.629
0 1 0 0 1 0 3 0 0.870 0.624
0 1 0 1 0 1 3 0 0.841 0.608
1 0 1 1 1 0 10 0 0.824 0.555
0 1 0 1 1 1 6 0 0.797 0.541
1 0 1 1 1 1 4 0 0.805 0.501
1 0 1 0 1 0 11 0 0.759 0.496
1 0 1 1 1 1 4 0 0.805 0.501
1 0 1 0 1 1 6 0 0.767 0.467
1 0 1 0 0 1 9 0 0.722 0.429
1 0 1 0 0 0 9 0 0.729 0.427
1 0 0 0 1 1 5 0 0.758 0.420
1 0 0 0 0 0 4 0 0.735 0.381
1 0 0 0 0 1 5 0 0.717 0.346
1 0 0 1 1 1 15 0 0.689 0.332
1 0 0 1 0 0 9 0 0.706 0.311
0 0 1 0 1 0 15 0 0.665 0.309
1 0 0 1 1 0 14 0 0.692 0.309
0 0 1 1 1 0 6 0 0.720 0.304
0 0 1 0 1 1 8 0 0.681 0.283
1 0 0 1 0 1 10 0 0.694 0.278
0 0 1 1 1 1 3 0 0.674 0.265
0 0 1 0 0 1 17 0 0.585 0.257
0 0 1 1 0 0 4 0 0.684 0.245
0 0 0 0 1 0 5 0 0.672 0.223
0 0 0 0 1 1 9 0 0.614 0.206
0 0 0 0 0 1 11 0 0.557 0.195
0 0 1 0 0 0 14 0 0.534 0.190
0 0 0 1 1 0 11 0 0.620 0.174
0 0 0 0 0 0 19 0 0.535 0.173
0 0 0 1 0 1 17 0 0.490 0.137
0 0 0 1 1 1 19 0 0.488 0.132
0 0 0 1 0 0 16 0 0.501 0.131

Notes: The consistency threshold is 0.8, and the frequency threshold is 3. FR is financial resources, RR is relational
resources, MA is management ability, IC is innovation capability, ME is market environment, GI is government
intervention, number is the number of cases covered, and OR is organizational resilience.
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11. Kantur, D.; İşeri-Say, A. Organizational resilience: A conceptual integrative framework. J. Manag. Organ. 2012, 18, 762–773.

[CrossRef]
12. DesJardine, M.; Bansal, P.; Yang, Y. Bouncing back: Building resilience through social and environmental practices in the context

of the 2008 global financial crisis. J. Manag. 2019, 45, 1434–1460. [CrossRef]
13. Stoverink, A.C.; Kirkman, B.L.; Mistry, S.; Rosen, B. Bouncing Back Together: Toward a Theoretical Model of Work Team Resilience.

Acad. Manag. Rev. 2020, 45, 395–422. [CrossRef]
14. Kant, V.; Tasic, J. Mapping Sociotechnical Resilience; Palgrave Macmillan: New York, NY, USA, 2018.
15. Mafabi, S.; Munene, J.C.; Ahiauzu, A. Organisational resilience: Testing the interaction effect of knowledge management and

creative climate. JOP 2013, 13, 70–82.
16. Teixeira, E.d.O.; Werther, W.B. Resilience: Continuous renewal of competitive advantages. Bus. Horiz. 2013, 56, 333–342.

[CrossRef]
17. Liang, F.; Cao, L. Linking employee resilience with organizational resilience: The roles of coping mechanism and managerial

resilience. Psychol. Res. Behav. Manag. 2021, 14, 1063–1075. [CrossRef]
18. Mallak, L. Putting Organizational Resilience to Work. Ind. Manag. 1998, 40, 8–13.
19. Lv, W.; Wei, Y.; Li, X.; Lin, L. What dimension of CSR matters to organizational resilience? Evidence from China. Sustainability 2019,

11, 1561. [CrossRef]
20. Ortiz-de-Mandojana, N.; Bansal, P. The long-term benefits of organizational resilience through sustainable business practices.

Strateg. Manag. J. 2016, 37, 1615–1631. [CrossRef]
21. Neville, C.; Lucey, B.M. Financing Irish high-tech SMEs: The analysis of capital structure. Int. Rev. Financ. Anal. 2022, 83, 102219.

[CrossRef]
22. Ruiz-Jiménez, J.M.; Fuentes-Fuentes, M.d.M. Management capabilities, innovation, and gender diversity in the top management

team: An empirical analysis in technology-based SMEs. BRQ-Bus. Res. Q. 2016, 19, 107–121. [CrossRef]
23. Brem, A.; Maier, M.; Wimschneider, C. Competitive advantage through innovation: The case of Nespresso. Eur. J. Innov. Manag.

2016, 19, 133–148. [CrossRef]
24. Zhang, M.; Wang, D.; Zeng, N.; Fu, N. How to be a strong grass in a strong wind?—An antecedent grouping study of

entrepreneurial ecosystem resilience based on WSR. Manag. Rev. 2023, 35, 1–14.
25. Vakilzadeh, K.; Haase, A. The building blocks of organizational resilience: A review of the empirical literature. CRR 2021, 3, 1–21.

[CrossRef]
26. Tognazzo, A.; Gubitta, P.; Favaron, S.D. Does slack always affect resilience? A study of quasi-medium-sized Italian firms.

Entrep. Reg. Dev. 2016, 28, 768–790. [CrossRef]
27. Gittell, J.H.; Cameron, K.; Lim, S.; Rivas, V. Relationships, layoffs, and organizational resilience: Airline industry responses to

september 11. J. Appl. Bahav. Sci. 2006, 42, 300–329. [CrossRef]
28. Chewning, L.V.; Lai, C.-H.; Doerfel, M.L. Organizational resilience and using information and communication technologies to

rebuild communication structures. Manag. Commun. Q. 2013, 27, 237–263. [CrossRef]
29. Valero, J.N.; Jung, K.; Andrew, S.A. Does transformational leadership build resilient public and nonprofit organizations?

Disaster Prev. Manag. 2015, 24, 4–20. [CrossRef]

https://doi.org/10.1108/JIC-04-2018-0074
https://doi.org/10.1016/j.mulfin.2021.100703
https://doi.org/10.1016/j.chieco.2021.101607
https://www.ncbi.nlm.nih.gov/pubmed/36568286
https://doi.org/10.3390/su13126542
https://doi.org/10.1080/09537325.2020.1849609
https://doi.org/10.1016/j.ribaf.2021.101396
https://www.ncbi.nlm.nih.gov/pubmed/33558782
https://doi.org/10.1007/s11187-014-9614-0
https://doi.org/10.1016/j.jbusres.2022.03.014
https://doi.org/10.1016/j.indmarman.2022.04.009
https://doi.org/10.5465/annals.2015.0134
https://doi.org/10.5172/jmo.2012.18.6.762
https://doi.org/10.1177/0149206317708854
https://doi.org/10.5465/amr.2017.0005
https://doi.org/10.1016/j.bushor.2013.01.009
https://doi.org/10.2147/PRBM.S318632
https://doi.org/10.3390/su11061561
https://doi.org/10.1002/smj.2410
https://doi.org/10.1016/j.irfa.2022.102219
https://doi.org/10.1016/j.brq.2015.08.003
https://doi.org/10.1108/EJIM-05-2014-0055
https://doi.org/10.1108/CRR-04-2020-0002
https://doi.org/10.1080/08985626.2016.1250820
https://doi.org/10.1177/0021886306286466
https://doi.org/10.1177/0893318912465815
https://doi.org/10.1108/DPM-04-2014-0060


Sustainability 2023, 15, 8215 20 of 23

30. Wang, Z.; Li, C.; Li, X. Resilience, leadership and work engagement: The mediating role of positive affect. Soc. Indic. Res. 2017,
132, 699–708. [CrossRef]

31. Do, H.; Budhwar, P.; Shipton, H.; Nguyen, H.-D.; Nguyen, B. Building organizational resilience, innovation through resource-
based management initiatives, organizational learning and environmental dynamism. J. Bus. Res. 2022, 141, 808–821. [CrossRef]

32. Sincorá, L.A.; Oliveira, M.P.V.d.; Zanquetto-Filho, H.; Ladeira, M.B. Business analytics leveraging resilience in organizational
processes. RAUSP Manag. J. 2018, 53, 385–403. [CrossRef]

33. Tsiapa, M.; Batsiolas, I. Firm resilience in regions of Eastern Europe during the period 2007–2011. Post-Communist Econ. 2019, 31,
19–35. [CrossRef]

34. Gao, Y.; Yang, X.; Li, S. Government supports, digital capability, and organizational resilience capacity during COVID-19: The
moderation role of organizational unlearning. Sustainability 2022, 14, 9520. [CrossRef]

35. Chen, R.; Liu, Y.; Zhou, F. Turning danger into safety: The origin, research context and theoretical framework of organizational
resilience. IEEE Access 2021, 9, 48899–48913. [CrossRef]

36. Linnenluecke, M.K. Resilience in business and management research: A review of influential publications and a research agenda.
Int. J. Manag. Rev. 2017, 19, 4–30. [CrossRef]

37. Ragin, C.C. Redesigning Social Inquiry: Fuzzy Sets and Beyond; University of Chicago Press: Chicago, IL, USA, 2008.
38. Herbane, B. Rethinking organizational resilience and strategic renewal in SMEs. Entrep. Reg. Dev. 2019, 31, 476–495. [CrossRef]
39. Iborra, M.; Safón, V.; Dolz, C. Does ambidexterity consistency benefit small and medium-sized enterprises’ resilience? J. Small

Bus. Manag. 2022, 60, 1122–1165. [CrossRef]
40. van der Vegt, G.S.; Essens, P.; Wahlström, M.; George, G. Managing risk and resilience. Acad. Manag. J. 2015, 58, 971–980.

[CrossRef]
41. Bak, O.; Shaw, S.; Colicchia, C.; Kumar, V. A systematic literature review of supply chain resilience in small–medium enterprises

(SMEs): A call for further research. IEEE Trans. Eng. Manag. 2023, 70, 328–341. [CrossRef]
42. Iborra, M.; Safón, V.; Dolz, C. What explains the resilience of SMEs? Ambidexterity capability and strategic consistency.

Long Range Plan. 2020, 53, 101947. [CrossRef]
43. Branicki, L.J.; Sullivan-Taylor, B.; Livschitz, S.R. How entrepreneurial resilience generates resilient SMEs. Int. J. Entrep. Behav. Res.

2018, 24, 1244–1263. [CrossRef]
44. Liu, X.; Wu, X.; Wang, Q.; Zhou, Z. Entrepreneurial mindfulness and organizational resilience of Chinese SMEs during the

COVID-19 pandemic: The role of entrepreneurial resilience. Front. Psychol. 2022, 13, 992161. [CrossRef] [PubMed]
45. Jafari-Sadeghi, V.; Amoozad Mahdiraji, H.; Busso, D.; Yahiaoui, D. Towards agility in international high-tech SMEs: Exploring

key drivers and main outcomes of dynamic capabilities. Technol. Forecast. Soc. Chang. 2022, 174, 121272. [CrossRef]
46. Ates, A.; Bititci, U. Change process: A key enabler for building resilient SMEs. Int. J. Prod. Res. 2011, 49, 5601–5618. [CrossRef]
47. Zighan, S.; Ruel, S. SMEs’ resilience from continuous improvement lenses. J. Entrep. Emerg. Econ. 2023, 15, 233–253. [CrossRef]
48. He, Z.; Huang, H.; Choi, H.; Bilgihan, A. Building organizational resilience with digital transformation. J. Serv. Manag. 2023, 34,

147–171. [CrossRef]
49. Robertson, J.; Botha, E.; Walker, B.; Wordsworth, R.; Balzarova, M. Fortune favours the digitally mature: The impact of digital

maturity on the organisational resilience of SME retailers during COVID-19. Int. J. Retail Distrib. Manag. 2022, 50, 1182–1204.
[CrossRef]

50. Pal, R.; Torstensson, H.; Mattila, H. Antecedents of organizational resilience in economic crises—An empirical study of Swedish
textile and clothing SMEs. Int. J. Prod. Econ. 2014, 147, 410–428. [CrossRef]

51. Bhamra, R.; Dani, S.; Burnard, K. Resilience: The concept, a literature review and future directions. Int. J. Prod. Res. 2011, 49,
5375–5393. [CrossRef]

52. Kim, J.-j.; Hemmert, M. What drives the export performance of small and medium-sized subcontracting firms? A study of Korean
manufacturers. Int. Bus. Rev. 2016, 25, 511–521. [CrossRef]

53. Bigelli, M.; Sánchez-Vidal, J. Cash holdings in private firms. J. Bank Financ. 2012, 36, 26–35. [CrossRef]
54. Guo, F.; Zou, B.; Zhang, X.; Bo, Q.; Li, K. Financial slack and firm performance of SMMEs in China: Moderating effects of

government subsidies and market-supporting institutions. Int. J. Prod. Econ. 2020, 223, 107530. [CrossRef]
55. Liu, X.; Jin, Z. Effects of unexpected financial slack on SMEs’ diversification and growth: Evidence from China. Nankai Bus. Rev.

Int. 2018, 9, 500–518. [CrossRef]
56. Colombo, M.; Piva, E.; Quas, A.; Rossi-Lamastra, C. How high-tech entrepreneurial ventures cope with the global crisis: Changes

in product innovation and internationalization strategies. Ind. Innov. 2016, 23, 647–671. [CrossRef]
57. Roper, S.; Turner, J. R&D and innovation after COVID-19: What can we expect? A review of prior research and data trends after

the great financial crisis. Int. Small Bus. J. 2020, 38, 504–514. [CrossRef]
58. Srivastava, R.K.; Fahey, L.; Christensen, H.K. The resource-based view and marketing: The role of market-based assets in gaining

competitive advantage. J. Manag. 2001, 27, 777–802. [CrossRef]
59. Liu, Y.; Yin, J. Stakeholder relationships and organizational resilience. Manag. Organ. Rev. 2020, 16, 986–990. [CrossRef]
60. Madrid-Guijarro, A.; García-Pérez-de-Lema, D.; Van Auken, H. Financing constraints and SME innovation during economic

crises. Acad. Rev. Latinoam. Adm. 2016, 29, 84–106. [CrossRef]

https://doi.org/10.1007/s11205-016-1306-5
https://doi.org/10.1016/j.jbusres.2021.11.090
https://doi.org/10.1108/RAUSP-04-2018-002
https://doi.org/10.1080/14631377.2018.1443250
https://doi.org/10.3390/su14159520
https://doi.org/10.1109/ACCESS.2021.3069301
https://doi.org/10.1111/ijmr.12076
https://doi.org/10.1080/08985626.2018.1541594
https://doi.org/10.1080/00472778.2021.2014508
https://doi.org/10.5465/amj.2015.4004
https://doi.org/10.1109/TEM.2020.3016988
https://doi.org/10.1016/j.lrp.2019.101947
https://doi.org/10.1108/IJEBR-11-2016-0396
https://doi.org/10.3389/fpsyg.2022.992161
https://www.ncbi.nlm.nih.gov/pubmed/36275221
https://doi.org/10.1016/j.techfore.2021.121272
https://doi.org/10.1080/00207543.2011.563825
https://doi.org/10.1108/JEEE-06-2021-0235
https://doi.org/10.1108/JOSM-06-2021-0216
https://doi.org/10.1108/IJRDM-10-2021-0514
https://doi.org/10.1016/j.ijpe.2013.02.031
https://doi.org/10.1080/00207543.2011.563826
https://doi.org/10.1016/j.ibusrev.2015.09.002
https://doi.org/10.1016/j.jbankfin.2011.06.004
https://doi.org/10.1016/j.ijpe.2019.107530
https://doi.org/10.1108/NBRI-07-2017-0036
https://doi.org/10.1080/13662716.2016.1196438
https://doi.org/10.1177/0266242620947946
https://doi.org/10.1177/014920630102700610
https://doi.org/10.1017/mor.2020.58
https://doi.org/10.1108/ARLA-04-2015-0067


Sustainability 2023, 15, 8215 21 of 23

61. Kim, Y. Building organizational resilience through strategic internal communication and organization–employee relationships.
J. Appl. Commun. Res. 2021, 49, 589–608. [CrossRef]

62. Zeng, S.X.; Xie, X.M.; Tam, C.M. Relationship between cooperation networks and innovation performance of SMEs.
Technovation 2010, 30, 181–194. [CrossRef]

63. Demerjian, P.; Lev, B.; McVay, S. Quantifying managerial ability: A new measure and validity tests. Manag. Sci. 2012, 58,
1229–1248. [CrossRef]

64. Lee, A.V.; Vargo, J.; Seville, E. Developing a tool to measure and compare organizations’ resilience. Nat. Hazards Rev. 2013, 14,
29–41. [CrossRef]

65. Barasa, E.; Mbau, R.; Gilson, L. What Is resilience and how can it be nurtured? A systematic review of empirical literature on
organizational resilience. Int. J. Health Policy Manag. 2018, 7, 491–503. [CrossRef] [PubMed]

66. Chen, S.-S.; Lin, C.-Y. Managerial ability and acquirer returns. Q. Rev. Econ. Financ. 2018, 68, 171–182. [CrossRef]
67. Chen, Y.; Podolski, E.J.; Veeraraghavan, M. Does managerial ability facilitate corporate innovative success? J. Empir. Financ. 2015,

34, 313–326. [CrossRef]
68. Chuah, S.-F.; Foong, S.-S. Managerial ability and firm performance in malaysia: Do familiness and foreignness of the CEOs

matter? Rev. Pac. Basin Financ. Mark. Policies 2019, 22, 1950017. [CrossRef]
69. Khan, K.U.; Xuehe, Z.; Atlas, F.; Khan, F. The impact of dominant logic and competitive intensity on SMEs performance: A case

from China. J. Innov. Knowl. 2019, 4, 1–11. [CrossRef]
70. Porter, M.E. Competitive Advantage: Creating and Sustaining Superior Performance; The Free Press: New York, NY, USA, 1985.
71. Otache, I.; Usang, O.U.E. Innovation capability and SME performance in times of economic crisis: Does government support

moderate? Afr. J. Econ. Manag. Stud. 2022, 13, 76–88. [CrossRef]
72. Carvalho, A.O.d.; Ribeiro, I.; Cirani, C.B.S.; Cintra, R.F. Organizational resilience: A comparative study between innovative and

non-innovative companies based on the financial performance analysis. Int. J. Innov. 2016, 4, 58–69. [CrossRef]
73. Wenzel, M.; Stanske, S.; Lieberman, M. Strategic responses to crisis. Strateg. Manag. J. 2020, 42, O16–O27. [CrossRef]
74. Dean Jr., J. W.; Sharfman, M.P. Procedural rationality in the strategic decision-making process. J. Manag. Stud. 1993, 30, 587–610.

[CrossRef]
75. Miller, D.; Friesen, P.H. Strategy-making and environment: The third link. Strateg. Manag. J. 1983, 4, 221–235. [CrossRef]
76. Ang, S.H. Competitive intensity and collaboration: Impact on firm growth across technological environments. Strateg. Manag. J.

2008, 29, 1057–1075. [CrossRef]
77. Kukuk, M.; Stadler, M. Market structure and innovation races, an empirical assessment using indirect inference. J. Econ. Stat.

2005, 225, 427–440. [CrossRef]
78. Cheng, B. Market environment, entrepreneurs different characters and enterprise investment level. J. Shanxi Univ. Financ. Econ.

2014, 36, 94–105+114.
79. Zhou, K.Z. Innovation, imitation, and new product performance: The case of China. Ind. Mark. Manag. 2006, 35, 394–402.

[CrossRef]
80. Li, H.; Atuahene-Gima, K. Product innovation strategy and the performance of new technology ventures in China. Acad. Manag.

J. 2001, 44, 1123–1134. [CrossRef]
81. Kang, K.-N.; Park, H. Influence of government R&D support and inter-firm collaborations on innovation in Korean biotechnology

SMEs. Technovation 2012, 32, 68–78. [CrossRef]
82. Kang, J.W.; Heshmati, A. Effect of credit guarantee policy on survival and performance of SMEs in Republic of Korea. Small Bus.

Econ. 2008, 31, 445–462. [CrossRef]
83. Cowling, M. You can lead a firm to R&D but can you make it innovate? UK evidence from SMEs. Small Bus. Econ. 2016, 46,

565–577. [CrossRef]
84. Shleifer, A.; Vishny, R.W. Politicians and firms. Q. J. Econ. 1994, 109, 995–1025. [CrossRef]
85. Aharon, D.Y.; Siev, S. COVID-19, government interventions and emerging capital markets performance. Res. Int. Bus. Financ.

2021, 58, 101492. [CrossRef] [PubMed]
86. Chen, X.; Huang, J. Government intervention, diversification and corporate performance. J. Manag. World 2007, 92–97. [CrossRef]
87. Xing, H.; Wang, F.; Guo, H. A Review of research on the relationship between government policy support and firm innovation.

Financ. Account. Mon. 2019, 130–135. [CrossRef]
88. Schneider, C.Q.; Wagemann, C. Set-Theoretic Methods for the Social Sciences: A Guide to Qualitative Comparative Analysis; Cambridge

University Press: Cambridge, UK, 2012.
89. Fiss, P.C. Building better causal theories: A fuzzy set approach to typologies in organization research. Acad. Manag. J. 2011, 54,

393–420. [CrossRef]
90. Pappas, I.O.; Woodside, A.G. Fuzzy-set qualitative comparative analysis (fsQCA): Guidelines for research practice in information

systems and marketing. Int. J. Inf. Manag. 2021, 58, 102310. [CrossRef]
91. Xiao, X.; Yu, Z.; Li, X. Exploitative innovation strategy, undervaluation and financing constraints under substantive orientation:

Based on empirical research of high-tech SMEs. Collect. Essays Financ. Econ. 2022, 282, 57–68.
92. Zhang, Y.; Yuan, C.; Zhang, S. Research on the influence of co-founding industry-university-research innovation entities on

high-tech SMEs’ innovation performance. Chin. J. Manag. 2022, 20, 76–85.

https://doi.org/10.1080/00909882.2021.1910856
https://doi.org/10.1016/j.technovation.2009.08.003
https://doi.org/10.1287/mnsc.1110.1487
https://doi.org/10.1061/(ASCE)NH.1527-6996.0000075
https://doi.org/10.15171/ijhpm.2018.06
https://www.ncbi.nlm.nih.gov/pubmed/29935126
https://doi.org/10.1016/j.qref.2017.09.004
https://doi.org/10.1016/j.jempfin.2015.08.002
https://doi.org/10.1142/S0219091519500176
https://doi.org/10.1016/j.jik.2018.10.001
https://doi.org/10.1108/AJEMS-08-2021-0362
https://doi.org/10.5585/iji.v4i1.73
https://doi.org/10.1002/smj.3161
https://doi.org/10.1111/j.1467-6486.1993.tb00317.x
https://doi.org/10.1002/smj.4250040304
https://doi.org/10.1002/smj.695
https://doi.org/10.1515/jbnst-2005-0405
https://doi.org/10.1016/j.indmarman.2005.10.006
https://doi.org/10.2307/3069392
https://doi.org/10.1016/j.technovation.2011.08.004
https://doi.org/10.1007/s11187-007-9049-y
https://doi.org/10.1007/s11187-016-9704-2
https://doi.org/10.2307/2118354
https://doi.org/10.1016/j.ribaf.2021.101492
https://www.ncbi.nlm.nih.gov/pubmed/36540336
https://doi.org/10.19744/j.cnki.11-1235/f.2007.01.013
https://doi.org/10.19641/j.cnki.42-1290/f.2019.17.020
https://doi.org/10.5465/amj.2011.60263120
https://doi.org/10.1016/j.ijinfomgt.2021.102310


Sustainability 2023, 15, 8215 22 of 23

93. Zhang, G.; Zhang, C.; Liu, W. Turn danger into safety: A literature review and prospect of organizational resilience. Bus. Manag. J.
2020, 42, 192–208.

94. Xiao, T.; Sun, R.; Yuan, C. The preventive value of corporate cash holdings under the impact of the outbreak of the new crown
pneumonia. Bus. Manag. J. 2020, 42, 175–191.

95. Zhang, J.; Long, J.; Wang, Z. The driving mechanism of organizational resilience in Chinese private listed companies: Configura-
tion analysis based on the resource-capability-relationship framework. Res. Econ. Manag. 2022, 43, 114–129.

96. Pan, Q.; Tang, L.; Wei, H. Top management team faultlines, innovation capability and internationalization strategy: An empirical
study: Based on the panel data of listed company. Sci. Sci. Manag. S. T. 2015, 36, 111–122.

97. Li, W.; Liu, Y. Technology innovation, corporate social responsibility and corporate competence: An empirical analysis based on
data from listed companies. Sci. Sci. Manag. S. T. 2017, 38, 154–165.

98. Gong, R.; Wu, Y.Q.; Chen, F.W.; Yan, T.H. Labor costs, market environment and green technological innovation: Evidence from
high-pollution firms. Int. J. Environ. Res. Public Health 2020, 17, 522. [CrossRef]

99. Wang, W.; Bei, D. Digital inclusive finance, government intervention and county economic growth. Econ. Theory Bus. Manag.
2022, 42, 41–53.

100. Xu, J.; Xia, H. Financial development and economic growth: Is it government intervention the matter. Econ. Probl. 2014, 41–47.
[CrossRef]

101. Pappas, I.; Mikalef, P.; Giannakos, M.; Pavlou, P. Value Co-Creation and Trust in Social Commerce: An fsQCA Approach.
In Proceedings of the 25th European Conference on Information Systems (ECIS), Guimarães, Portugal, 5–10 June 2017.

102. Greckhamer, T.; Furnari, S.; Fiss, P.C.; Aguilera, R.V. Studying configurations with qualitative comparative analysis: Best practices
in strategy and organization research. Strateg. Organ. 2018, 16, 482–495. [CrossRef]

103. White, L.; Lockett, A.; Currie, G.; Hayton, J. Hybrid context, management practices and organizational performance: A
configurational approach. J. Manag. Stud. 2021, 58, 718–748. [CrossRef]

104. Witt, M.A.; Fainshmidt, S.; Aguilera, R.V. Our board, our rules: Nonconformity to global corporate governance norms. Adm. Sci.
Q. 2022, 67, 131–166. [CrossRef]

105. Rihoux, B.; Ragin, C. Configurational Comparative Methods: Qualitative Comparative Analysis (QCA) and Related Techniques; Sage
Publications: Thousand Oaks, CA, USA, 2009.

106. Bell, R.G.; Filatotchev, I.; Aguilera, R.V. Corporate governance and investors’ perceptions of foreign IPO value: An institutional
perspective. Acad. Manag. J. 2014, 57, 301–320. [CrossRef]

107. Greckhamer, T. Cross-cultural differences in compensation level and inequality across occupations: A set-theoretic analysis.
Organ. Stud. 2011, 32, 85–115. [CrossRef]

108. Howell, T.; Bingham, C.; Hendricks, B. Going alone or together? A configurational analysis of solo founding vs. cofounding.
Organ Sci. 2022, 33, 2085–2540. [CrossRef]

109. Lewellyn, K.B.; Muller-Kahle, M.I. A configurational exploration of how female and male CEOs influence their compensation.
J. Manag. 2021, 22, 208–224. [CrossRef]

110. Wang, W.; Du, J. R&D Investment inertia, cash holdings and firm competitiveness: Based on the perspective of private SMEs.
Friends Account. 2021, 33–39.

111. Wang, H.; Qian, C. Corporate philanthropy and corporate financial performance: The roles of stakeholder response and political
access. Acad. Manag. J. 2011, 54, 1159–1181. [CrossRef]

112. Cheng, B.; Ioannou, I.; Serafeim, G. Corporate social responsibility and access to finance. Strateg. Manag. J. 2014, 35, 1–23.
[CrossRef]

113. Lubatkin, M.H.; Simsek, Z.; Ling, Y.; Veiga, J.F. Ambidexterity and performance in small-to medium-sized firms: The pivotal role
of top management team behavioral integration. J. Manag. 2006, 32, 646–672. [CrossRef]

114. Ruiz-Jiménez, J.M.; del Mar Fuentes-Fuentes, M.; Ruiz-Arroyo, M. Knowledge combination capability and innovation: The effects
of gender diversity on top management teams in technology-based firms. J. Bus. Ethics 2016, 135, 503–515. [CrossRef]

115. Hernández-Linares, R.; Kellermanns, F.W.; López-Fernández, M.C. Dynamic capabilities and SME performance: The moderating
effect of market orientation. J. Small Bus. Manag. 2021, 59, 162–195. [CrossRef]

116. Sadeghi, A. Success factors of high-tech SMEs in Iran: A fuzzy MCDM approach. J. High Technol. Manag. Res. 2018, 29, 71–87.
[CrossRef]

117. Kong, L.; Xu, C.; Yi, M. Market competition, market demand and firm innovation: A rearch based on firms’ micro-data of
manufacturing industries in China. Manag. Rev. 2022, 34, 118–129.

118. Sukumar, A.; Jafari-Sadeghi, V.; Garcia-Perez, A.; Dutta, D.K. The potential link between corporate innovations and corporate
competitiveness: Evidence from IT firms in the UK. J. Knowl. Manag. 2020, 24, 965–983. [CrossRef]

119. Song, Q.; Liu, Y. Market competition, R&D investment and innovation output of technology-based SMEs: Conditional process
analysis based on the moderating effect of venture capital investments. China Soft Sci. 2021, 182–192.

120. Liu, L.; Yang, H. Digital finance, financing constraints, and technological innovation of medium and small-sized enterprises: An
empirical study based on the data of the new OTC market. East China Econ. Manag. 2022, 36, 15–23.

121. Kravchenko, N.; Glinskiy, V.V.; Serga, L.K.; Anokhin, N. Sources of high-tech business financing: Experience of empirical research.
Acad. Account. Financ. Stud. J. 2017, 21.

https://doi.org/10.3390/ijerph17020522
https://doi.org/10.16011/j.cnki.jjwt.2014.07.018
https://doi.org/10.1177/1476127018786487
https://doi.org/10.1111/joms.12609
https://doi.org/10.1177/00018392211022726
https://doi.org/10.5465/amj.2011.0146
https://doi.org/10.1177/0170840610380806
https://doi.org/10.1287/orsc.2021.1548
https://doi.org/10.1177/01492063211027225
https://doi.org/10.5465/amj.2009.0548
https://doi.org/10.1002/smj.2131
https://doi.org/10.1177/0149206306290712
https://doi.org/10.1007/s10551-014-2462-7
https://doi.org/10.1111/jsbm.12474
https://doi.org/10.1016/j.hitech.2018.04.007
https://doi.org/10.1108/JKM-10-2019-0590


Sustainability 2023, 15, 8215 23 of 23

122. Correa, J.A.; Ornaghi, C. Competition & innovation: Evidence from U.S. patent and productivity data. J. Ind. Econ. 2014, 62,
258–285. [CrossRef]

123. Zhang, X.; Le, Y. The influence of multi level driving factors on organizational resilience: A fuzzy-set qualitative comparative
analysis of SMEs. Sci. Technol. Manag. Res. 2022, 42, 138–146.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1111/joie.12050

	Introduction 
	Theoretical Backgrounds 
	High-Tech SME Resilience 
	Financial Resources and Organizational Resilience 
	Relationship Resources and Organizational Resilience 
	Managerial Ability and Organizational Resilience 
	Innovation Capability and Organizational Resilience 
	Market Environment and Organizational Resilience 
	Government Intervention and Organizational Resilience 

	Design and Method 
	Methods 
	Data and Sample 
	Measurements 
	Outcome Condition 
	Antecedent Conditions 

	Calibration 

	Results 
	Necessity Analysis 
	Sufficiency Analysis 
	Sufficiency Analysis of High Resilience 
	Sufficiency Analysis of Non-High Resilience 

	Robustness Analysis 

	Conclusions and Discussion 
	Conclusions 
	Contributions 
	Management and Policy Recommendations 
	Research Limitations and Future Outlook 

	Appendix A
	References

