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Abstract: In the fast-growing new energy vehicle (NEV) industry, selecting an appropriate
technological innovation strategy is vital for enterprises to achieve a competitive market
position while effectively coordinating their resources to align with their technical capabili-
ties. This paper integrates ambidextrous innovation theory and the resource-based view to
propose a configurational model that examines how the synergy between technological
innovation and resources influences NEV firm performance. Using regression analysis and
qualitative comparative analysis (QCA) for 52 listed Chinese NEV companies, this study
uncovered multiple growth paths and mechanisms. The findings include the following:
(1) No single factor was a necessary condition for performance, but effective combinations
of innovation strategies and resource elements led to multiple success paths. (2) Govern-
ment subsidies and R&D investment emerged as key drivers of performance. (3) Four
distinct configuration paths were identified, with variations across firms with different
resource bases. (4) In response to reduced government subsidies, NEV firms must shift
from policy-driven strategies to resource- and market-driven innovation approaches. These
insights provide strategic guidance for NEV enterprises in selecting innovation strategies
suited to their unique resource bases in the evolving post-subsidy market environment.

Keywords: technological innovation strategy; resource base; firm performance; regression
analysis; QCA

1. Introduction
The global automotive industry is undergoing a profound transformation driven by the

transition to sustainable energy sources. With growing environmental concerns and stricter
regulations on carbon emissions, governments worldwide are incentivizing the adoption
of new energy vehicles (NEVs) through policies and subsidies [1]. The rise of NEVs
has sparked unprecedented opportunities for both established automakers and emerging
players. In response to this global shift, China, the world’s largest automobile market, has
prioritized the development of its NEV industry [2]. The New Energy Automobile Industry
Development Plan (2021–2035), released in 2020, outlines ambitious goals for the industry,
including leveraging leading enterprises to foster innovation, promoting collaboration
between large, medium, and small enterprises, and establishing globally competitive NEV
clusters [3].

In China, the NEV industry has grown at an extraordinary pace, presenting both
opportunities and challenges for enterprises. The core driving force of this sector lies in
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the advancement of the “three electric” (electric motor, electric control, battery) technolo-
gies [4]. However, the development paths of these technologies are highly diverse and
complex. First, ensuring a stable supply of and cost control for key components—such as
motors, electronic controls, and batteries—requires a solid resource base to enable large-
scale production [5]. Second, technological innovation strategies are essential for driving
breakthroughs in these “three electric” technologies, improving their efficiency, and enhanc-
ing safety [6]. Therefore, for NEV enterprises, the complementarity between technological
innovation strategies and their resource base is critical [6], as it dictates their capabilities
regarding research and development (R&D), production, and supply chain management.
Technological innovation strategies, in particular, enable enterprises to overcome technical
bottlenecks, boost their competitiveness, and achieve sustainable development [7]. Only by
aligning innovation strategies with resource bases can firms secure a competitive position
in this fiercely competitive market and contribute to the ongoing advancement of the
NEV industry.

In this rapidly evolving market, NEV enterprises must formulate technological innova-
tion strategies that are tailored to their specific resource bases to enhance their competitive
advantages and ensure sustainable growth. A resource base refers to the sum total of all
the kinds of tangible and intangible resources that an enterprise possesses or controls,
which can create competitive advantages for it and help in achieving strategic goals. The
resource base serves as the logical starting point for strategic decision-making, determining
an enterprise’s ability to achieve its strategic goals [8]. The resource-based view (RBV)
emphasizes that endogenous resources are essential for creating value and obtaining a com-
petitive advantage, explaining performance disparities within industries [8]. Technological
innovation strategy choices hinge on the analysis of an enterprise’s unique resources and
capabilities, with different resource endowments leading to distinct innovation strategies,
which in turn affect firm performance [9]. For NEV enterprises in emerging economies like
China, these firms must navigate the complexities of resource constraints and technological
advancement to compete effectively on the global stage. In contrast to firms in developed
economies that often rely on absolute advantages in terms of technology ownership, late-
comers must align their innovation strategies with their resource bases to improve their
performance [10].

However, previous research on NEV firms’ technological innovation strategies has
primarily focused on case studies of individual firms, analyzing their strategies and identi-
fying existing challenges. These studies often overlook the multiple concurrent factors and
paths influencing firm performance in the context of technological innovation. Given the
diversity of the “three electric” (electric motor, electric control, battery) technology paths,
NEV enterprises face numerous challenges in resource allocation. How these firms effec-
tively coordinate their resources to match their technological characteristics and identify
optimal development paths remains a critical question for both academia and industry [11].
In the post-subsidy era of new energy vehicles, as policy dividends gradually fade and in-
dustry competition becomes increasingly market-oriented, whether enterprises can choose
matching innovation strategies based on their own resource endowments will directly
determine their cost control capabilities, market response speed, and long-term competitive
advantages and further affect their performance and survival and development. Research
on this issue can not only fill the theoretical gap in enterprise strategic adjustment during
the policy transition period but also provide differentiated practical guidance for new
energy vehicle enterprises of different scales, which has important academic value and
practical significance.

In light of this, this paper aimed to bridge this gap by integrating the strengths of
regression analysis and configuration analysis to investigate the complex relationships
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between technological innovation strategies, resource bases, and firm performance in
China’s NEV industry. Using a sample of listed Chinese NEV enterprises, this study was
grounded in ambidextrous innovation theory and the resource-based view. It examined the
key factors that influence NEV enterprise performance, explored the synergetic effects of
innovation strategies and resource bases, and sought to answer the following questions.
What are the relevant factors influencing the performance of NEV enterprises? What are
the key factors that significantly affect their performance? What configurations lead to
high performance in NEV enterprises? What are the similarities and differences between
the results of a regression analysis and configuration analysis, and what causes these
differences? By addressing these questions, this paper refined development models suited
to the specific characteristics of different NEV enterprises. The findings further clarify the
relationship between technological innovation behavior, resource base alignment, and firm
performance, offering practical insights for Chinese NEV enterprises to select appropriate
innovation strategies based on their resource base.

2. Theory and Framework
2.1. Technological Innovation Strategy and Enterprise Performance

Technological innovation is an important means for new energy automobile enterprises
to implement a product differentiation strategy, which determines whether enterprises
can obtain the competitiveness needed to occupy the market [12]. According to the scope
and knowledge base of innovation, an ambidextrous innovation strategy can be divided
into exploratory innovation and exploitative innovation [13]. Exploratory innovation is
a kind of large-scale and radical innovation behavior, aiming at seeking new innovation
possibilities [14]. Through exploratory innovation, enterprises can invent new products
and open up new markets to provide services for consumers [15]. Exploratory innova-
tion means that an enterprise acquires new knowledge and surpasses the limits of their
existing knowledge base, in a way similar to radical innovation behavior [15]. Exploitative
innovation is a kind of small-scale innovation based on existing knowledge, focusing on
improving existing technology and structures and the use of existing distribution channels;
its purpose is to cater to the existing market, akin to a kind of progressive innovation [16].
These two kinds of innovation behaviors are two kinds of strategic behaviors resulting in
distinct performance differences [17].

Existing studies have explored how exploratory innovation and exploitative inno-
vation shape the market competitiveness of enterprises to different degrees and allow
enterprises to achieve a high level of performance from different angles [18]. New energy
automobile enterprises develop new products and new technologies through exploratory
innovation and open up new market channels [19]. Through exploitative innovation, we
accumulate knowledge highly similar to that obtained already and improve existing prod-
ucts or services to better meet customer needs. Exploratory technology innovation and
the utilization of a technology innovation strategy are conducive to improving enterprise
performance [20]. No matter what kind of development strategy is adopted, enterprises
that attach importance to innovation can develop a strategy that is different from that of
their competitors, and the exploration and utilization of technology innovation strategies
ensures enterprises benefit in various ways [21]. An exploratory technology innovation
strategy involves trying new opportunities, searching for new knowledge, and opening
up new markets, usually to find a new way to obtain a different competitive advantage;
an advantage is that it can achieve higher returns once it is successful, but it is riskier
and the realization period is longer [18]. An exploitative technology innovation strategy
involves exploring existing knowledge, technology, and markets, so as to improve the
innovation efficiency of the enterprise and carry out the in-depth application of original
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technology [22]. Its advantage is that its return is stable and the realization cycle is short,
but it is easy for this strategy to cause a dependence on certain technology in the long
term, which is not conducive to the long-term sustainable development of enterprises. It
can be seen that exploratory innovation and exploitative innovation both promote enter-
prise performance in different ways [23]. In addition, based on the actual development
of China’s new energy vehicle enterprises, there is still a large market demand and de-
velopment potential; therefore, whether the aim is to develop new technologies or new
markets or improve existing products, different types of technological innovation activities
can improve the performance of new energy vehicle enterprises [24]. Based on this, this
paper divides these two innovation strategies for new energy automobile enterprises into a
positive technology innovation strategy and a reactive technology innovation strategy and
discusses their impact on enterprise performance [25].

2.2. Resource Base and Enterprise Performance

The resource-based view holds that the acquisition of resources determines the strate-
gic behavior and choices of a firm [26,27]. As an important strategic behavior of a firm,
the technological innovation of the firm directly affects the differentiated competitive
advantage of the firm, and the technological innovation of the firm is influenced by the
firm’s resources [28]. Some scholars have pointed out that the resource base of SMEs is
relatively lacking and limited by factors such as a small scale, a low level of influence,
and information asymmetry, which make it difficult for SMEs to bear the cost and risk of
technological innovation [29]. Therefore, the resource base affects the development of the
technological innovation activities of SMEs. In addition, some small- and medium-sized
enterprises, due to their small scale and insufficient initial resources, will suffer a lot of
unfair treatment under completely rational market rules, and it is not easy to for them to
achieve better performance using their own strength, so it is difficult for them to develop in
the long run [30]. Research on enterprise resources based on the resource-based theory has
gradually attracted the attention of scholars [31]. The resource-based theory of enterprises
takes the heterogeneous resources owned by enterprises as a research object and establishes
the sustainable competitive advantages of enterprises and improves the performance of
enterprises by analyzing and using the unique resources of enterprises [32]. The competi-
tive advantage of an enterprise depends on its unique, scarce, and irreplaceable resources,
which play a crucial role in the operation of an enterprise.

Most of the existing studies have started by considering internal resources and external
resources to explore the impact of the resource base on firm performance [27]. Specifically,
the resource base characteristics that affect the choice of a technological innovation strategy
and firm performance include government resources, market resources, and the firm’s own
resource input [33]. Among these, government resources are the administrative resources
obtained by enterprises in the course of operation [34,35], such as financial subsidies, tax
incentives, etc. [2]. Although our country is a market economy, the government plays an
important role in the process of economic development [36,37]; the government plays a role
in regulation and management, and it will guide the enterprise’s expectation for the market
and then affect the enterprise’s technological innovation strategy choice. Market resources
are how enterprises create customer value and deal with market uncertainty [38]. They
are specialized resources composed of marketing channels and brands and are especially
important for enterprises’ technological innovation strategy selection [39]. Some studies
have also found that market resources can help enterprises to establish a brand image and
improve their business credit during operation; enterprises with abundant market resources
are more likely to obtain good economic benefits and improve their performance [40]. Some
scholars have pointed out that the better the business credit of an enterprise, the less
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likely it is to be constrained by external financing, so the more abundant the cash flow,
the greater the technological innovation of the enterprise. Specifically, on the one hand,
having a good business reputation helps enterprises to obtain more flexible financial
support in the financing market, reducing the possibility of being restricted by external
financing [41]. This means that companies are more able to rely on their own liquidity
and more flexibly respond to market fluctuations and opportunities [42]. On the other
hand, an ample cash flow provides companies with internal resources that can be used to
support aggressive technological innovation initiatives. This includes investing in research
and development, new product development, technology upgrading, and talent training,
which helps companies to continuously improve their competitiveness and meet market
demands. Therefore, a good business reputation can be regarded as strategic capital
that can push a company to pursue technological innovation more actively, improve its
market position, and remain competitive [43]. Enterprise resources refer to the enterprise’s
own resource investment, and R&D investment is an important internal factor affecting
enterprise innovation [44,45]. The enterprise scale is an important index representing an
enterprise’s resources and capabilities, and enterprises of different scales have significant
differences in their attitudes towards technological innovation [46]. In general, larger
enterprises are more resistant to risk and more willing to actively invest in the research and
development of new technologies.

Based on this, this research categorized the resource base into three components:
government resources, market resources, and enterprise resources. Government resources
are exemplified by government subsidies, while market resources are typified by busi-
ness credit. Enterprise resources are determined by R&D investment and the enterprise
scale [47].

2.3. Configuration Analysis Framework

The dual innovation theory and the resource-based perspective have inherent the-
oretical complementarity when explaining enterprise performance. The integration of
the two constitutes a “strategy-resource” collaborative framework. The resource-based
perspective emphasizes that heterogeneous resources are the source of an enterprise’s
competitive advantage, while the dual innovation theory reveals how enterprises acquire
dynamic capabilities by balancing exploratory and exploitative innovation. Specifically, the
orientation of innovation strategies determines the way resources are allocated. An active
strategy requires the concentration of R&D investment in breakthroughs in core technolo-
gies, while a reactive strategy demands that resources respond quickly to market changes.

Some researchers in the field of technology innovation strategies believe that there is a
tension between exploratory innovation and exploitative innovation within an enterprise,
which will compete with each other for resources within the enterprise [48]. Due to the
scarcity of enterprise resources, whether these are tangible resources such as personnel
and funds or intangible resources such as time, these are limited within a certain period
of time [49]. If there is a large amount of investment in exploratory innovation, then the
resources for exploitative innovation will be reduced [50], and vice versa. This means
that when an enterprise does not have sufficient resources, it needs to choose between the
two. However, in recent years, researchers have put forward the concept of “ambidextrous
innovation”, suggesting that exploratory innovation and utilization innovation are not
completely opposite and enterprises can obtain resources from outside through alliances
and other mechanisms to reduce the constraint of internal resources [51]. Therefore, en-
terprises can choose the appropriate technology innovation strategy based on their own
resource base or even have two kinds of technology innovation strategy at the same time
and achieve their goal of improving enterprise performance [52,53].
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Based on this, this paper selects six antecedent variables, namely, a positive technology
innovation strategy, a reactive technology innovation strategy, government resources (gov-
ernment subsidies), enterprise resources (including those determined by R&D investment
and the enterprise scale), and market resources (business credit), relating to the two types
of technological innovation strategy and resource bases of new energy vehicle enterprises.
We chose the financial index as an evaluation standard for enterprise performance. We
explored the key factors affecting the performance of new energy automobile enterprises
regarding their choice of technological innovation strategy and resource-based factors
and tried to combine the advantages of the two paradigms of empirical analysis and con-
figuration analysis and investigated the key factors and configuration effects affecting
the performance of new energy automobile enterprises from the perspective of complex
causal effect analysis. Finally, some suggestions were put forward concerning the optimal
direction for the development of new energy automobile enterprises.

Because the traditional regression analysis method can only deal with the interaction
of three variables at most, it could not deal with the complex causal relationship of the
interdependence and cooperation between the six variables in this paper. Therefore, we
referred to Lewellyn’s practice of using regression analysis to find out the key factors
affecting the results before QCA [54]. This paper first looked for the key conditions that
have a significant impact on the performance of new energy vehicle enterprises; secondly,
based on the two research perspectives of ambidextrous innovation theory and the resource-
based view, six antecedent variables (a positive technology innovation strategy, a reactive
technology innovation strategy, government subsidies, R&D investment, the enterprise
scale, and business credit) were selected to explore how they synergically affect enterprise
performance by using a qualitative comparative analysis method, and a research and
analysis framework was constructed, as shown in Figure 1.

Figure 1. Technological innovation strategy, resource base, and new energy vehicle enterprise
performance research framework.

3. Data and Methods
3.1. Regression Analysis Combined with fs-QCA

A traditional regression analysis accepts the rational paradigm, assumes that each
factor plays an independent role in the result, and then discusses the “net effect” of a
single factor on the result through marginal analysis. However, there is a lack of discussion
on the question of “how to combine the conditional factors to create the result”. From
the perspective of set theory, fuzzy set qualitative comparative analysis (fs-QCA) holds
that each condition factor cannot be strictly independent [55] and the causal relationship
between the results depends on the combination of conditions in a specific context, an
approach which makes up for the shortcomings of existing studies. Many existing studies
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combine traditional regression analysis with fs-QCA to provide a rich and in-depth basis for
model interpretation. Fiss et al. provided two ways of combining regression analysis with
fs-QCA: one was to use the conditional combination obtained through fs-QCA as a new
variable and substitute it into the regression analysis framework to verify the robustness
of the configuration; the second was to simulate the fs-QCA method in the regression
analysis framework to test the substitutability or complementarity between the conditional
combinations in the configuration [56]. Therefore, the combination of regression analysis
and fs-QCA could fully play on the advantages of both and provide more comprehensive
and in-depth analysis results for this research.

The combination of empirical regression analysis and the fs-QCA method in this
paper had significant complementary value: regression analysis was good at identifying
the net effect of a single variable on the performance of new energy vehicle enterprises
and its significance, but it could not capture the configuration effect generated by the
complex interaction of multiple factors; meanwhile, fs-QCA could reveal how the various
paths combining different innovation strategies and resource conditions could lead to
equally high performance, making up for the deficiency of regression analysis in explaining
“multiple concurrent causal relationships”. The combination of the two methods not only
verified the linear influence of the core variables through a regression but also uncovered
the nonlinear cooperative relationships among the variables through fs-QCA, thereby
providing a more refined strategic decision-making basis for enterprises.

3.2. Sample and Data
3.2.1. Sample Selection

This paper took data on China’s listed enterprises in the new energy vehicle concept
sector from Flush Finance as its basic sample base. The sampling standards strictly adhered
to the principles of industry representativeness and data availability. The samples covered
the core links of the three major industrial chains of vehicle manufacturing, the production
of core components, and intelligent technology enterprises, taking into account enterprises
of different scales and ownerships, and excluded enterprises in insurance, advertising, and
other industries, as well as samples with a serious amount of data missing. Ultimately,
64 new energy vehicle enterprises were selected as the research sample, and the missing
data were eliminated, leaving 52 sample enterprises; the elimination of 12 enterprises was
mainly due to a lack of R&D data for three consecutive years (7 enterprises) or an absence
of data on more than 50% of key financial indicators (5 enterprises). All patent data in this
paper were retrieved from the patent search and analysis system of the State Intellectual
Property Office; other data were extracted from the annual reports of the companies, and
the relevant financial data were checked against the CSMAR database data to increase the
accuracy of the data.

3.2.2. Measurement of Variables

In this paper, the result variable was the enterprise performance, and the antecedent
variables were a positive technology innovation strategy, a reactive technology innovation
strategy, government subsidies, R&D investment, the enterprise scale, and business credit.
The measurement methods for each variable are shown in Table 1.
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Table 1. Variable names and measurement methods.

Variable Type Variable Name Variable Description

Antecedent Variables

Positive Technology Innovation
Strategy (PS)

The number of invention patent applications plus
the natural logarithm of 1

Reactive Technology Innovation
Strategy (RS)

The number of applications for non-invention
patents (utility models and designs) plus 1

Government Subsidies (GSs) Amount of income from government subsidies
listed under non-operating income

R&D Investment (R&D) Amount of R&D investment
Enterprise Scale (ES) The total assets of the enterprise

Business Credit (BC) (Accounts payable + notes payable + prepaid
accounts)/total assets receivable turnover

Outcome Variable Enterprise Performance (EP) Net profit/shareholders’ equity balance (ROE)

1. Outcome Variable

Enterprise performance: The outcome variable was the enterprise performance. This
paper measured the enterprise performance using the average of the return on equity of
the enterprises from 2020 to 2022 [57].

2. Antecedent Variables

Positive technology innovation strategy: Since invention patents possess high technical
complexity and are the most challenging to obtain, they represent high-level technological
innovation initiatives. Therefore, the average number of invention patent applications filed
by enterprises from 2020 to 2022 was used to measure the extent to which they pursued a
positive technology innovation strategy.

Reactive technology innovation strategy: Since non-invention patents typically involve
lower technological complexity and are relatively easier to obtain, they represent a form
of low-level innovation that aligns with market development or government policies.
Therefore, the average number of non-invention patent applications filed by enterprises
from 2020 to 2022 was used to measure the extent to which they pursued a reactive
technology innovation strategy.

Government subsidies: The average amount of income from government subsidies
listed under the non-operating income of enterprises from 2020 to 2022 was used to measure
the amount of government subsidies received by enterprises [58].

R&D investment: The average amount of research and development investment by
enterprises from 2020 to 2022 was used to measure the amount of R&D investment [59].

Enterprise scale: This paper measured the enterprise scale based on the average of the
total assets of the enterprise from 2020 to 2022.

Business credit: An improvement in an enterprise’s business credit is conducive
to obtaining market resources, thereby easing resource constraints. So, this paper took
(accounts payable + notes payable + accounts received in advance)/total assets as a proxy
variable and took the average from 2020 to 2022 to measure the business credit [60].

4. Empirical Analyses
4.1. Calibration

In this paper, the direct calibration method proposed by Ragin was followed, and the
75%, 50%, and 25% quantiles of each conditional factor and the result variable were selected
as the threshold values of the three qualitative anchor points according to the distribution
of the original data. In addition, the calibrated data were adjusted by adding 0.001 to the
membership quantile of 0.5. In this paper, 52 enterprise samples with all the missing data
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removed were selected for configuration analysis. The original data were calibrated into
fuzzy set data in FS-QCA 3.0 software, and the calibration information is shown in Table 2.

Table 2. Calibration of result variables and condition variables.

Variable Type Variable Full Membership
(75%)

Crossing Points
(50%)

Not Affiliated at
All (25%)

Outcome
Variable Enterprise Performance (EP) 12.178 5.81 −0.965

Antecedent Variables

Positive Technology
Innovation Strategy (PS) 87.5 19.5 1

Reactive Technology
Innovation Strategy (RS) 57.5 19.5 7

Government Subsidies (GSs) 91.223 26.339 74.336
R&D Investment (R&D) 55.847 19.470 7.462

Enterprise Scale (ES) 19.610 7.631 2.976
Business Credit (BC) 0.316 0.245 0.138

4.2. Necessary Condition Analysis

According to the requirements of the QCA method, a necessary condition analysis
of the condition variables needed to be carried out before the adequacy analysis. The
calibrated fuzzy set data were imported into FS-QCA 3.0 software for the necessity test,
and the test results are shown in Table 3. As can be seen from Table 3, the consistency of all
the conditions was less than 0.9, indicating that no single factor was a necessary condition
for high or non-high enterprise performance.

Table 3. Analysis of the necessary conditions for the performance of new energy automobile enterprises.

Conditions
High EP Non-High EP

Consistency Coverage Consistency Coverage

PS 0.477 0.532 0.486 0.519
~PS 0.589 0.558 0.597 0.567
RS 0.502 0.516 0.498 0.528

~RS 0.559 0.571 0.572 0.547
GSs 0.469 0.507 0.527 0.558

~GSs 0.598 0.583 0.558 0.535
R&D 0.549 0.582 0.504 0.512

~R&D 0.541 0.537 0.595 0.592
ES 0.536 0.574 0.475 0.502

~ES 0.542 0.533 0.635 0.607
BC 0.499 0.495 0.568 0.567

~BC 0.568 0.603 0.530 0.537

4.3. Regression Analysis

Before applying regression analysis to the fs-QCA configuration analysis, this paper
applied an auxiliary method to identify the key influencing factors of significance. Mul-
tivariate linear regression analysis was carried out on the remaining 39 enterprises after
removing the extreme values in the 5% quantile. Before the configuration analysis, the key
conditions that had a significant influence on the results among the six antecedent variables
were first found. The application of this method had a relatively small impact on the overall
analysis results. The main reason for this was that the new energy vehicle industry itself
has a relatively high market concentration. About 80% of the core observed values in the
sample (such as the number of patents, amount of R&D investment, and other innovation
indicators) were concentrated in the 15–85% quantile range, and the proportion of extreme
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values was limited. Therefore, the elimination of extreme values not only conformed
to the actual situation in the industry (avoiding the distortion of conclusions due to the
abnormal data of individual enterprises) but also did not affect the validity of the core
research findings.

The data obtained after removing the extreme values were imported into Stata17
software for the multiple linear regression of each variable. Considering that a positive
technology innovation strategy requires that enterprises actively seek technological break-
throughs and promote the research and development of new products and technologies by
constantly increasing their R&D investment to maintain competitive market advantages,
there was a significant correlation between the two. However, under a reactive technol-
ogy innovation strategy, enterprises often rely more on government subsidies to promote
technological innovation activities, and there was a significant correlation between the
two. In order to avoid potential interference in the analysis conclusions, this paper also
alternated the variable “positive technology innovation strategy” with “R&D investment”
and “reactive technology innovation strategy” with “government subsidies”. Multiple
linear regression was carried out considering different cases. Table 4 reports the regression
results for each case.

Table 4. Results of multiple linear regression.

Variables
Enterprise Performance

(1) (2) (3) (4) (5)

PS
−0.428 0.643 0.436 - -
(0.019) (0.017) (0.022) - -

RS
1.452 2.054 ** - 1.113 -

(0.032) (0.032) - (0.033) -

GSs
1.988 * - 0.145 - 1.989
(1.208) - (1.230) - (9.800)

R&D
−2.730 ** - - −1.964 * −3.407 ***

(7.609) - - (7.300) (7.050)

ES
0.103 −2.254 ** −0.983 0.358 1.888

(2.379) (1.589) (1.189) (2.429) (1.440)

BC
−0.525 −0.729 −1.034 −0.432 −0.535
(33.411) (35.664) (38.466) (34.198) (32.780)

Constant
1.866 * 1.363 1.595 1.605 2.034 *
(4.615) (4.963) (5.376) (4.633) (4.415)

Sample Size 39 39 39 39 39
R2 0.369 0.185 0.074 0.265 0.322

adj.R2 0.239 0.08 −0.045 0.171 0.235
F 2.83 1.76 0.62 2.8 3.69
N 117 117 117 117 117

Notes: *** p < 0.01, ** p < 0.05, * p < 0.1.

The regression results show that “government subsidies” and “R&D investment” were
significantly correlated with the performance results, and it can be assumed that they are
the potential key conditions that have a significant impact on the performance results.
Among them, “government subsidies” was significantly positively correlated with the
performance results, and “R&D investment” was significantly negatively correlated with
the performance results. In addition, “R&D investment” was the key factor affecting the
performance results in all cases, and its effect was negative. This was because government
subsidies directly alleviate the high R&D risks and long-term pressure specific to this
industry. By reducing cash flow constraints and sharing innovation costs, they effectively
encourage enterprises to expand their production capacity and upgrade their technologies.
However, R&D investment showed a phased negative effect. This was mainly due to the
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particularities of technological iteration in the new energy vehicle industry: in the early
stages of development, when the technological route has not yet converged, excessive R&D
investment is prone to falling into the “innovation trap”; that is, high R&D expenditures
are difficult to quickly convert into market returns and instead lead to resource misal-
location and short-term financial pressure. This discovery indicates that policy support
remains the key external force driving the development of the industry at the current stage,
and enterprises need to balance their intensity of research and development and their
pace of commercialization more precisely to avoid the diminishing marginal benefits of
innovation investment.

In the case retaining the variables “positive technology innovation strategy” and
“reactive technology innovation strategy”, a “reactive technology innovation strategy” and
the “enterprise scale” were the key factors that significantly affected the results.

Based on the above analysis, we believe that in a strict sense, the key variable that has
a significant impact on the performance of new energy vehicle enterprises is “R&D invest-
ment”, while a “reactive technology innovation strategy” and the “enterprise scale” will be
affected by other factors and only become the key conditions affecting the performance of
new energy vehicle enterprises in specific circumstances.

4.4. Conditional Configuration Path Analysis

Considering a single factor analysis, the sufficient causal relationship between the
results and the configuration formed by the combination of different conditions is fur-
ther discussed. Referring to previous studies, the frequency threshold was set to 1, the
consistency threshold was set to 0.8, and the PRI value was set to 0.75.

The calibrated fuzzy set data were imported into fs-QCA 3.0 software for configuration
analysis. By referring to the method proposed by Fiss, an intermediate solution was mainly
reported, supplemented by the core conditions of the reduced solution screening condition
configuration, and the analysis results are shown in Table 5. Table 5 shows that there were
four configurations that explained the high enterprise economic performance of new energy
vehicle enterprises.

Table 5. Configuration of conditions for achieving high enterprise performance.

Conditions
High Enterprise Performance

1 2 3 4

PS ⨂ ⨂ • ●
RS ⊗ ⊗ ● ⨂ 

GSs ⊗ • ● ⨂ 

R&D ● ⊗ •
ES ● ⊗ ⨂ •
BC ⨂ ⨂ ⨂ ●

Consistency 0.879 0.882 0.915 0.821
Raw Coverage 0.158 0.101 0.096 0.093

Unique
Coverage 0.070 0.008 0.044 0.050

Overall
Solution

Consistency
0.878

Overall
Solution

Coverage
0.274

Note:● indicates the presence of a core condition;⨂ indicates the absence of a core condition; • indicates the
presence of a peripheral condition; ⊗ indicates the absence of a peripheral condition; and blanks indicate the
condition variable is irrelevant.
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4.5. Configurations Which Produce High Enterprise Performance

Path 1: Economies of scale. Under this path, a positive technology innovation strategy
and business credit did not exist as core conditions, and a reactive technology innovation
strategy did not exist as an edge condition. In this case, the enterprise only relied on having
a larger enterprise scale to achieve high economic performance. Large enterprises have
constructed unique innovation paths through their scale advantages—their huge asset base
not only provides a risk-buffering capacity but also provides market monopoly power,
enabling them to avoid the uncertainties brought by high-risk original innovations and
instead achieve performance optimization through large-scale production efficiency and
supply chain control. This combination confirms the theory of the “resource substitution
effect”; that is, when enterprises have specific resource advantages, they can break through
the traditional linear relationship of “technological innovation—performance” and form
alternative competitive advantages through resource reorganization. In the new energy
vehicle industry, this explains how some large traditional automakers have achieved
their market positioning using their existing production capacity rather than technological
breakthroughs during their transformation. It can be seen that in the absence of government
resources and market resources, larger enterprises have advantages such as talent and
capital and a higher fault tolerance and risk avoidance ability, and their innovation activities
are easier to carry out, so it is easier to achieve higher economic benefits. Typical examples
of this path include DONGGUAN DEVELOPMENT Co., Ltd (No. 28 Dongcheng Road,
Dongguan, Guangdong, China), Hyunion Holding Co., Ltd (No. 1626 Qingwei Road,
Qingdao, Shandong, China), and so on.

Path 2: Research-driven with government support. Under this path, a positive technol-
ogy innovation strategy and business credit do not exist as core conditions, this time relying
more on R&D investment, which, supplemented by certain government subsidies, can
achieve higher economic performance for enterprises. Enterprises have formed a “focused
innovation” path by concentrating on R&D investment—although they have not engaged
in high-risk original innovation, they have achieved gradual technological improvement
through continuous R&D. Meanwhile, government subsidies have partially alleviated
financial constraints. This combination avoids the supply chain risks of business credit-
dependent enterprises and forms a stable innovation model of “internal R&D drive + policy
support”. In the field of new energy vehicles, this corresponds to some medium-sized
enterprises achieving performance improvements by researching and absorbing external
technologies (such as battery optimization) rather than making original breakthroughs,
using the dividends from industrial policies, which confirms the value creation logic of
“focusing on specialized and refined resources” in the resource-based perspective. It can be
seen that in the case of small-scale enterprises with a lack of innovation and insufficient
market resources, enterprises can increase their R&D investment and cater to certain gov-
ernment policies to achieve higher economic performance. Typical examples of this path
are Goldcup Electric Apparatus Co., Ltd (No. 580 Dongfanghong Middle Road, Changsha,
Hunan, China), etc.

Path 3: A reactive strategy under policy incentives. Under this path, government
subsidies exist as the core condition, R&D investment and business credit do not exist as
core conditions, and R&D investment does not exist as an edge condition. In this case,
enterprises can still achieve high economic performance by adopting a reactive technology
innovation strategy as their main approach and a positive technology innovation strategy
as an auxiliary strategy. By giving up on scale expansion and supply chain financing,
enterprises concentrate their resources on developing rapid market response capabilities,
make up for resource deficiencies with government subsidies, and at the same time develop
differentiated competitiveness through moderate technological exploration. This innovative
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model of “light assets + strong policies + rapid iteration” enables enterprises to quickly
transform policy dividends into market-adaptive products (such as the development
of vehicle models in line with subsidy policies) in the absence of traditional resource
advantages and maintain necessary technological reserves through marginal technology
exploration (such as the optimization of local three-electricity systems), ultimately achieving
a high-performance development path that is “small but exquisite”. It can be seen that in
the case of small-scale enterprises with a lack of market resources, enterprises can achieve
their goal of improving their economic benefits by catering to government policies. Typical
examples of this path are Hanwei Electronics Group Corporation (No. 169 Xuesong Road,
Zhengzhou, Henan, China) and so on.

Path 4: A positive strategy driven by resources. Under this path, R&D investment
and the enterprise scale exist as marginal conditions, while business credit exists as a core
condition. In this scenario, enterprises fully adopt positive technology innovation strategies
to generate high enterprise economic performance. By giving up on policy dependence and
rapid imitation strategies, enterprises focus on core technology research and development
and at the same time fully leverage the role of business credit in the supply chain, forming a
dual-wheel drive model of “technology leadership + market synergy”. Among the relevant
variables, business credit, as the core condition, not only alleviates the cash flow pressure of
R&D investment but also strengthens the control over the industrial chain. The existence of
the enterprise scale as part of the marginal condition indicates that this path has relatively
loose requirements for the asset scale and places more emphasis on building a light-asset
competitive advantage using technological barriers and business credit. In the new energy
vehicle industry, this corresponds to the typical path taken by some technology-oriented
start-ups (such as the early strategy adopted by Tesla) to achieve market breakthroughs
through disruptive technological innovation and innovative business models (such as
direct sales + advance payment) without obtaining large-scale government subsidies. It
can be seen that when government subsidies are lacking, enterprises can positively invest
in product research and development through the use of their own resources and market
resources and develop new industry-leading technologies, so as to achieve the goal of
improving their economic benefits. Typical examples of this route include the East China
Engineering Science and Technology Co., Ltd. (No. 70 Wangjiang East Road, Hefei, Anhui,
China), etc.

In addition, through the horizontal comparison of configuration 3 and configuration
4, it could be found that in the case of declining government subsidy policies, enterprises’
innovation enthusiasm is enhanced, and enterprises can make use of market resources
to obtain the extra capital needed for research and development. In the future, with the
adjustment of government subsidy policies, enterprises can make up for the disadvantages
of relying on government funds by focusing on their own resources or market resources. In
addition, business credit changed from being non-existent as a core condition to existing as
a core condition, indicating that with the decline in government subsidies for new energy
vehicles, enterprises can change from being policy-driven to synergistically driven by
market resources and internal resources and adopt positive innovation strategies to achieve
higher corporate economic performance.

4.6. Robustness Test

This paper used a method of increasing the PRI consistency threshold to test the
robustness. The PRI consistency was increased from 0.75 to 0.8, and there was a clear subset
relationship between the new configuration and the original configuration. At the same
time, the consistency and coverage of the new configuration were only slightly changed,
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meeting the standard of robustness for QCA results. Therefore, the research results had a
certain degree of robustness.

4.7. Comparison of Configuration Results and Regression Analysis Results

The regression analysis results show that “government subsidies” had a significant
positive effect on the results and “R&D investment” had a significant negative effect on the
results, and the fs-QCA results show that “government subsidies” only played a core role
in one type of configuration and “R&D investment” only played a core role in one type
of configuration. A theoretical explanation for this phenomenon is that enterprises rely
on government subsidies to adopt reactive technology innovation strategies, which can
effectively reduce the cost and risk in the initial stage of entrepreneurship. The process
of innovation, especially the exploration and development of new technologies, often
requires a large amount of capital and resource investment, which is a heavy burden for
many enterprises. Government subsidy policies can directly relieve the financial pressure
on enterprises. Although this reactive technology innovation strategy may not allow
enterprises to become the pioneers setting the industry trends, it can ensure that enterprises
can quickly adjust and adapt to market changes and meet the market demand by imitating
or improving the existing technology, so as to improve their market competitiveness and
improve their performance. On the other hand, enterprises can choose to increase their
R&D investment and implement a positive technology innovation strategy, which may
cause the enterprise performance to weaken by a certain amount in the short term. The
adoption of a positive technology innovation strategy by enterprises often requires a large
amount of upfront investment, which is difficult to immediately transform into economic
benefits in the short term, especially as in the process of the research and development of
new technologies and new products, there are high uncertainties and risks. Therefore, in
the short term, the adoption of a positive technology innovation strategy relying only on
increasing R&D investment may lead to the weakening of enterprise performance. It is
necessary to obtain certain market resources to make up for this, so as to achieve the goal
of improving enterprise performance.

This result also confirms that configuration analysis can supplement the shortcomings
of regression analysis in the process of complex causal effect analysis. A single condition
factor may not have a significant impact on the result, but the combination of conditions
formed by its interaction with other conditions may have a configuration effect on the result.

5. Conclusions and Contributions
5.1. Conclusions

(1) Based on the analysis framework of ambidextrous innovation theory and resource-
based theory, this paper proposed four different matching combinations of technological
innovation strategies and resource bases, all of which can allow enterprises to achieve high
performance, indicating that the high performance of new energy vehicle enterprises does
not depend solely on a single technological innovation strategy or resource element. This
research shows that no single factor can constitute the only key factor determining whether
new energy vehicle enterprises achieve high or low performance in the development
process. On the contrary, an improvement in performance depends more on the close
linkage and matching between the technology innovation strategy and enterprise resource
base. This means that enterprises cannot rely on only one resource, such as sufficient
capital or advanced technology, nor can they focus only on a certain innovation strategy,
such as product innovation or process innovation. It is about connecting technology
innovation strategies with the resource base to achieve optimal performance. This method
of linkage and matching can make enterprises more flexible so that they can adapt to the
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changing market demand, make better use of their resource advantages, and achieve more
sustainable development. Therefore, in the pursuit of high performance, new energy vehicle
enterprises should focus on integrating and balancing different elements of strategy [61], so
that their technological innovation strategy and resource base can be coordinated to achieve
sustainable performance improvements. This comprehensive approach helps enterprises to
better cope with market challenges, improve competitiveness, and lay a solid foundation
for sustainable development.

(2) The empirical results only show “government subsidies” as the key condition
affecting the performance of new energy vehicle enterprises; however, the fs-QCA results
show that “government subsidies” only played a central role in one configuration. The
difference between the two conclusions highlights the importance of “conditional combina-
tion synergy”; that is, each factor does not affect firm performance in isolation, but they are
interrelated and synergistic. This finding provides a more comprehensive and in-depth per-
spective for us to understand the performance of new energy vehicle enterprises and also
provides an important reference for policy formulation and enterprise management. At the
same time, “government subsidies” are the key factors that have a significant positive effect
on the performance of new energy vehicle enterprises. Considering the actual context of
the decline in subsidies for new energy vehicles, new energy vehicle enterprises are facing
direct economic pressure from the reduction in subsidies [62]. In the coming period of time,
new energy vehicle enterprises should accelerate technology research and development
and innovation, improve their battery energy density, improve their charging efficiency, and
optimize their vehicle performance to meet the consumer demand for high-performance,
high-quality new energy vehicles [2]. Through technological innovation, enterprises can
reduce their production costs and improve their product competitiveness, thus offsetting
the negative impact of subsidy reduction to a certain extent [63].

(3) There is no single and rigid path for enterprises to pursue high performance. In fact,
there are many different paths to success, and through the clever combination of different
technology innovation strategies and resource base elements [64], enterprises can achieve
significant performance improvements [65]. This diversified performance path reflects
flexibility and innovation in the development of enterprises to meet the needs of different
markets and industries [66]. Based on this diversity, different enterprises can choose the
development direction that suits their own circumstances. For example, some enterprises
may focus on technological innovation to gain a market share and competitive advantage by
constantly introducing innovative products or services [67], while others may focus more
on resource optimization to improve performance by increasing their production efficiency
and reducing costs [68]. Still others may be successful in achieving market expansion and
internationalization to increase their sales revenue and achieve performance growth [69].
In short, enterprises have a variety of strategic choices when pursuing high performance
and can flexibly apply different technological innovation and resource allocation methods
according to their own characteristics, market demands, and strategic objectives [70]. This
diversity reflects the complexity and multi-dimensional nature of business development,
underscoring the critical role of flexibility and innovation in achieving high performance.
Companies should constantly review their situation and choose the most appropriate path
to achieve sustainable success and performance improvements.

5.2. Contributions

(1) Technological innovation is an indispensable path for the development of new
energy automobile enterprises [6]. When choosing the technological innovation strategy
suitable for their own conditions and resource advantages, new energy automobile enter-
prises need to carefully consider these from a comprehensive perspective. This includes
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giving full consideration to the resource base of enterprises in terms of their scale, R&D in-
vestment [21], government subsidies [34], business credit, etc., as well as the heterogeneous
resources needed to choose a positive technology innovation strategy or reactive technology
innovation strategy. Companies can choose a positive technology innovation strategy that
focuses on forward-looking research and development and the establishment of market
leadership, which requires more capital, talent, and R&D investment. On the other hand,
reactive technology innovation strategies, which focus on quickly responding to market
demands and adjustments in competitor dynamics, may require greater flexibility and
market insight. Therefore, when developing a technology innovation strategy, enterprises
need to have a deep understanding of their resource base and wisely choose the path that
suits them. In the new energy vehicle industry, the competition for government subsidies
and market competition are fierce, so the technological innovation strategies of enterprises
need to take into account their market orientation and internal capabilities. A comprehen-
sive selection of technology innovation strategies will help enterprises better match their
resources with their strategies, thus improving their competitiveness and allowing them
to achieve more sustainable success [71]. This strategic approach will provide important
guidance for companies to achieve long-term performance excellence in an ever-changing
business environment.

(2) The development of China’s new energy automobile enterprises is a systematic
science involving many aspects [72], and its success not only depends on the strategic
choices and wise decisions of the enterprises themselves but also requires the government
to provide effective policy support for the development of the new energy automobile
industry [73]. Even after the implementation of the policy decreasing new energy vehicle
subsidies, the government’s policy measures still have an important impact on the per-
formance of new energy vehicle enterprises [74]. In this context, the government needs
to continue to improve and adjust policies related to new energy vehicles to ensure the
sustainable development of the industry. Government policy support can play a role in
many ways, including resource signaling, policy capital leverage, and innovation policy
incentives. First, the government can provide strategic guidance to enterprises by pro-
viding a clear direction and goals to help them better plan their future development path.
Secondly, the government can also encourage enterprises to increase their R&D investment
and technological innovation and improve their production capacity by providing financial
support and tax incentives. In addition, the government can also promote international
cooperation in the new energy vehicle industry and strengthen the formulation and imple-
mentation of industry standards to enhance the competitiveness of Chinese new energy
vehicle enterprises in the international market [75].

(3) This study provides important advice for enterprises on how to balance innovation
strategies and resource allocation in an environment of policy uncertainty: the research
results indicate that enterprises should establish a dynamic and adaptive innovation re-
source allocation mechanism instead of adopting a single and fixed strategic model. When
the policy environment fluctuates, one should neither rely entirely on policy support nor
completely shift to a conservative strategy. Instead, it is necessary to develop a flexible
combination of resources and flexible innovation transformation capabilities. Specifically,
enterprises need to strike a balance between technological breakthroughs and market
adaptation in light of changes in the policy orientation—during periods with favorable
policies, they can focus on forward-looking technological development, while during peri-
ods of policy tightening, they should enhance the development of their commercialization
capabilities. Meanwhile, by fostering a diversified resource base (considering their R&D
capabilities, supply chain relationships, and the synergy of capital operations), an internal
resource resilience capable of buffering policy shocks is developed. This combination of
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“strategic agility + resource redundancy” enables enterprises to maintain the sustainabil-
ity of their innovation activities and the effectiveness of their resource allocation in an
uncertain environment, ultimately achieving stable development.

(4) With the gradual decline in the subsidies for new energy vehicles, enterprises are
facing direct challenges from the reduction in government subsidies [62]. In order to cope
with this change, new energy vehicle enterprises can take a series of positive measures to
increase their corporate resources and market resources, adopting technological innovation
as their core strategy and actively innovating to make up for the disadvantages caused by
insufficient government subsidies. First, enterprises can increase their R&D investment
and enhance their technological innovation capabilities. Through the introduction of
advanced technology and equipment, they can improve their product performance and
quality and create competitive new energy vehicle products. At the same time, enterprises
can strengthen their cooperation with universities and scientific research institutions to
jointly develop new technologies and promote industrial technological progress. Secondly,
enterprises can actively develop their market resources and expand their sales channels.
Through attaining an in-depth understanding of market needs, enterprises can launch
products that meet consumer needs and increase their market share. At the same time,
enterprises should adopt a positive technology innovation strategy, develop innovative
technologies and products to meet the market demand, and improve their competitiveness.
In the process of technological innovation and market expansion, enterprises need to pay
attention to the integration and optimal allocation of resources. By strengthening their
internal management, improving their production efficiency, and reducing production costs,
enterprises can better cope with the pressure brought about by the reduction in subsidies.
Finally, through a positive technology innovation strategy and resource integration, new
energy automobile enterprises can make up for the disadvantages caused by the reduction
in government subsidies, improve their corporate performance, and achieve sustainable
development. This not only helps the growth of the enterprise itself but also helps to
promote the prosperity and development of the new energy automobile industry.

5.3. Research Limitations and Future Prospects

At present, this paper only focuses on the static relationship between the technological
innovation strategy, resource base, and economic performance of new energy vehicle
enterprises. However, with the continuous development and improvement of dynamic
QCA methods, future studies can consider introducing applicable temporal QCA methods
to more comprehensively understand the evolution of enterprise economic performance
across different periods and analyze the reasons for this dynamic evolution.

The temporal QCA method is helpful to reveal the changing trend of enterprise
economic performance at different time points or across specific periods. By examining
this dynamic evolution, researchers can gain a deeper understanding of the impact of
technology innovation strategies and resource bases on the long-term firm performance. For
example, the relationship between the time series of investment in technological innovation
and performance can be analyzed to determine whether there are differences in the degree
of the impact on performance over different periods. The introduction of temporal QCA can
provide more insights into the dynamic relationship between the technology innovation
strategy, resource base, and firm performance, helping to reveal how these factors evolve
over time and affect the long-term sustainability of the firm. The application of this method
will provide a more comprehensive perspective and deep understanding for the research
of new energy vehicle enterprises and other fields.

Additionally, due to data availability, this paper only used 52 Chinese-listed NEV
companies as its research sample, which could not cover all types and regions of enterprises.
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The restricted coverage of different corporate types and regions may have compromise
the conclusions’ validity. Future research should consider expanding the sample size
and diversifying the types of enterprises, such as by including more small- and medium-
sized enterprises, private enterprises, multinational corporations, etc., to enhance the
generalizability of the research findings.
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