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Abstract

This study examines the interplay between environmental regulations, organizational inno-
vation, resilience, learning support, and performance in the Viethamese business context.
The paper explores the mutual interaction and influence among these variables. Addition-
ally, it focuses on the indirect effects of organizational innovation and resilience, showing
that organizational innovation mediates the relationship between environmental regulations
and performance and resilience mediates the relationship between organizational learning
support and performance. The study extends the framework of the dynamic capabilities per-
spective by demonstrating that dynamic capabilities enable organizations to adapt to and
capitalize on stringent environmental policies. Our sample data come from 349 Viethamese
manufacturers and are analyzed using partial least squares structural equation modeling,
which is effective for examining complex relationships and interactions among multiple vari-
ables. The results indicate that, although environmental regulations do not directly impact
organizational performance, they do so indirectly through organizational innovation. The
study also demonstrates the significant role of innovation and resilience in enhancing perfor-
mance, yielding valuable insights for organizations that seek sustainable growth amid
uncertainty. These findings lead to practical implications for developing strategies and poli-
cies that promote resilience, innovation, and learning, including a robust framework for
addressing management challenges in emerging economies.

1. Introduction

The Doha Program of Action for developing countries in 2023 calls industrial activity the cor-
nerstone of sustained economic development and one of the leading “drivers of prosperity”
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[1]. The 2023 industrial report from the United Nations Industrial Development Organization
(UNIDO) emphasizes the importance of achieving industrial development while prioritizing
environmental sustainability. The Environmental Performance Index in 2022 ranks Vietnam
178th among emerging and developing countries, suggesting that environmental issues may
hinder the country’s economic development. In contrast to other governments in emerging
markets, the Vietnamese government maintains significant economic control and, therefore,
significantly shapes firms’ management practices [2], including environmental policies. Con-
sequently, firms in Vietnam are incorporating environmental sustainability into their business
operations and effectively managing their internal resources. Despite growing interest in the
establishment of a positive relationship between environmental compliance and sustainable
development, the existing literature indicates that enterprises have been unable allocate inter-
nal dynamic resources to comply with environmental regulations in order to enhance innova-
tiveness and improve overall business performance.

Firms frequently encounter external disruption, such as natural disasters, political unrest,
and pandemics. These disruptions can pose a significant threat to a firm, as they are typically
unpredictable and out of its control [3]. Consequently, they have become increasingly con-
cerned about their capacity for responding to various man-made crises and natural disasters
[4]. In recognition of the growing significance of maintaining organizational resilience to
these evolving challenges, firms seek ways to bolster their resilience.

Organizational resilience now encompasses not only the ability to recover from disruptions
but also the innovative capacity to anticipate and create new opportunities [5, 6]. This wider
perspective enables enterprises to effectively deploy their resources for overcoming current
challenges and pursuing future opportunities [7]. Previous research has highlighted the impor-
tance of organizational resilience in enhancing business performance; however, few papers
focus on the relationship between organizational learning support and resilience in specific
business contexts, such as Vietnam. Moreover, the potential interaction effects of environmen-
tal regulation and innovativeness have not been thoroughly explored.

At the same time, a debate over the impact of environmental regulations on business compet-
itiveness and productivity continues in the literature. Some studies demonstrate the positive role
of environmental regulations [8-11], and others argue that these regulations might not enhance
competitiveness or productivity[12-14]. This absence of consensus indicates the need for further
investigation into the nuanced effects of environmental regulations. Additionally, although exist-
ing studies have found that innovation and resilience positively influence organizational perfor-
mance, they often overlook their multidimensional nature [15, 16]. Consequently, further
research is needed to determine the collective contribution of different forms of innovation to
organizational success, thereby giving a more comprehensive explanation of their impact.

This study fills these research gaps by applying the theory of the dynamic capabilities view
(DCV) to demonstrate that organizations adapt to external environments by being willing to
learn about and build diverse networks [17, 18]. In short, organizations bolster their dynamic
capacity for adjusting, responding to, enduring, and generating novel ideas so that they can
flourish and succeed in this challenging setting and achieve sustainable development [10]. By
extending the DCV, this paper shows that environmental regulations drive organizational
innovation and improve performance [19]. It also examines the role of organizational resil-
ience and learning support in enhancing organizational performance. This comprehensive
approach enables a deeper understanding of how organizations can effectively navigate and
thrive under dynamic and challenging business conditions.

Vietnam’s socialist-oriented market economy presents both opportunities and challenges
for local businesses as they become integrated into the global economy [2]. Government sup-
port might facilitate trade flows and access to larger markets, but it also heightens competition
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between foreign companies and local enterprises. This competitive pressure drives local busi-
nesses to invest in innovation and sustainability in order to enhance performance and ensure
their survival.

This study offers valuable insights into how businesses can achieve sustainable growth and
success amid uncertainty and a dynamic business landscape. By filling the gaps in previous
research, this paper deepens understanding on the interplay between environmental regula-
tion, organizational innovation, resilience, and performance. To achieve these research objec-
tives, we pose the following key questions:

RQ1. How do environmental regulations affect organizational innovation and performance?

RQ2. What impacts do organizational resilience and learning support have on organizational
performance with interaction between environmental regulations and organizational
innovation?

From a practical perspective, our findings help organizations develop strategic actions and
policies that enhance resilience, innovation, and learning, leveraging the relationships among
these factors to improve performance in areas such as economic outcomes, financial stability,
customer satisfaction, and operations. Based on primary data from 349 Vietnamese enter-
prises, this study highlights the unique resource availability and management capacities of
developing countries compared to those of Western and other developed countries. The pro-
posed hypotheses are tested using the partial least squares—structural equation modeling
(PLS-SEM) method. These results contribute to understanding management challenges in
emerging economies, addressing the need for further research in this area.

The rest of this study is structured as follows. Section 2 reviews the theoretical background
and proposes hypotheses. Section 3 presents the methodology. Section 4 reports the research
results, and they are discussed in Section 5. Finally, theoretical contributions, practical implica-
tions, and conclusions with limitations are presented in Section 6.

2. Literature review
2.1. Theoretical background

The DCV concerns high-level routines employed by businesses in selecting management strat-
egies from among several options, to generate particular valuable outputs, as well as their
accompanying input flows [20]. In recent decades, the DCV has emerged as a significant per-
spective in business management [21]. It includes the identification and evaluation of organi-
zational procedures and reorganizational resources through activities such as consolidation,
acquisition, and release and the selection of a course of action to obtain strategic benefits.

The DCV is an extension of the resource-based view, which explains firms’ competitive
advantage in a volatile and dynamic environment [22]. It encompasses three distinct actions.
First, “sensing” is the capacity to identify, develop, and evaluate technological advancements in
order to meet the demands of customers. Second, “seizing” is firms’ ability to acquire and
effectively use the necessary resources to ensure customer satisfaction. Third, “reconfiguring”
means activities that involve the recombination of traditional capabilities with diverse
resources [23]. Likewise, Wilhelm et al. [24] see the competence of “learning” as having a role
equivalent to that of seizing. Firms that want to ensure sustainable outcomes from their initia-
tives and practices will need to discover, exploit, and update their knowledge in order to sur-
vive in the market [25]. Based on this theoretical background, we extend the DCV to
investigate the role of organizational innovation, environmental regulation, organizational
learning, and organizational resilience in enhancing organizational performance.
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2.2. Organizational innovation

Although innovation is a multifaceted concept, many definitions highlight the invention or
development of something new or improved, which includes not just technological advances
but also improvements in products, processes, and systems [26]. This comprehensive approach
encompasses the creation of new solutions, the improvement of existing solutions, and the
adoption and implementation of these innovations in organizational contexts. Innovation sup-
ports progress and competitiveness by stimulating creativity and the use of new ideas in a vari-
ety of areas, addressing emerging challenges and meeting evolving needs in various sectors
[27]. Furthermore, the wide range of views in the literature has led scholars to explore various
classification methodologies concerning innovation [28, 29]. Likewise, organizational innova-
tion is directly correlated with organizational success, market share, and growth [30]. More-
over, several studies have emphasized the significance of innovation in sustaining corporate
development and overall profit [31, 32] and in achieving a sustainable competitive advantage
[33]. Therefore, organizational innovation is essential for attaining long-term success, gaining
a competitive advantage, and enhancing productivity.

2.3. Environmental regulations

Environmental regulations are official policies aimed at protecting the environment. They play
an indispensable role in doing so by limiting the damage caused by firms [34] and have a mul-
tidimensional impact on companies’” innovation behavior, embracing and interweaving tech-
nological, product, and system innovation, as well as the relationship among them [35]. These
rules encourage businesses to develop new technology, alter goods, and revamp systems in
order to satisfy compliance requirements. Beyond mere development, these innovations
encompass the adoption and implementation of sustainable practices and technologies, ensur-
ing that businesses not only innovate but also efficiently incorporate these advancements into
their operations. This holistic influence creates a dynamic environment in which regulatory
demands drive comprehensive and sustainable innovation, resulting in long-term environ-
mental and financial benefits.

2.4. Organizational learning

Organizational learning is a dynamic process that generates new information for practical use
and implementation, leading to the creation of fresh knowledge that can be used and shared in
the future [36-38]. Moreover, it is routine based, which requires combining current knowl-
edge with newly obtained external knowledge [21]. Organizational learning contributes con-
siderably to organizational resilience by improving adaptive ability, knowledge management,
creativity, employee empowerment, and collaboration networks [37]. Similarly, organizational
learning is a management competency that is crucial for a firm’s success, as it enables them to
enhance and improve their knowledge, skills, and technology [39].

2.5. Organizational resilience

Organizational resilience, in the context of an enterprise, refers to its ability to withstand sig-
nificant disruptions in its operations caused by unforeseen, unexpected, or catastrophic events,
enabling organizational systems to function beyond their intended limits without incurring
significant losses [40]. The concept of organizational resilience has recently garnered height-
ened attention because the current environment is characterized by unpredictability and rapid
change [3]. Moreover, organizational resilience encompasses the use of novel capacities not
only to monitor potential risks and challenges but also to proactively generate new
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opportunities, going beyond simply restoration efforts [5, 6]. Overall, enhancement of organi-
zational resilience enables firms to use their resources not only to address current obstacles but
also to pursue potential opportunities [7]. In other words, organizational resilience is widely
acknowledged as an important quality that increases the likelihood of organizational success.
This capacity enables companies to successfully navigate and recover from interruptions,
maintain continuous operations, and adapt to changing conditions. Firms that encourage
resilience can sustain productivity, increase competitiveness, and ensure long-term success,
significantly enhancing overall performance [41].

Building on previous studies, we adopt organizational resilience as a second-order con-
struct that encompasses three first-order constructs: robustness, agility, and integrity [38, 42].
Robustness refers to a firm’s ability to withstand and absorb shocks without a significant
decline in performance [43]. Agility emphasizes the capacity to adapt quickly to changing con-
ditions and seize new opportunities, ensuring that a firm remains competitive and responsive
[44]. Finally, integrity involves maintaining consistency and ethical standards across opera-
tions, which builds trust and sustains long-term relationships with employees [38, 43].

2.6. Organizational performance

Organizational performance refers to the effectiveness with which organizations achieve their
goals, encompassing the quality of management practices and the extent to which they deliver
value to customers and other stakeholders. It is a critical indicator of an organization’s ability
to align resources, processes, and strategies to meet its objectives [45]. Organizational perfor-
mance is not just about meeting targets; it also involves the capacity to adapt to changing envi-
ronments, innovate, and sustain competitive advantage [46].

3. Hypothesis development
3.1. Organizational innovation and organizational performance

According to the DCV, organizations can integrate, build, and reconfigure internal and exter-
nal competencies, which is essential for achieving and sustaining competitive advantage, espe-
cially in dynamic environments [23]. Organizational innovation, as a dynamic capability,
enables firms to adapt to changing market conditions, meet evolving customer demand, and
exploit new opportunities [47]. By embracing innovation, organizations can cater effectively to
the needs of environmentally sensitive clientele while also enhancing efficiency and cutting
costs. This, in turn, can improve overall performance [48, 49]. This theoretical perspective sug-
gests that innovation is not merely an outcome but a crucial driver of superior organizational
performance.

From the empirical research perspective, previous studies show a significant relationship
between innovation capability and organizational performance [50, 51]. Similarly, some recent
studies provide strong evidence of a significantly positive association between organizational
innovation and business performance [52, 53]. By expanding the DCV framework, we demon-
strate that organizational leaders who actively foster innovation typically achieve early-mover
benefits and higher profitability because of their consistent generation of novel ideas, pro-
cesses, goods, and services [54]. Building upon this theoretical and empirical groundwork, we
propose our first initial hypothesis:

Hypothesis 1: Organizational innovation has a significantly positive impact on organizational
performance.
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3.2. Environmental regulations, organizational innovation, and
performance

According to the DCV, to ensure that the results from their endeavors and practices are long
lasting and that they can thrive in the marketplace, organizations must acquire, leverage, and
refresh their knowledge. Therefore, firms comply with environmental regulations to obtain
more opportunities for increasing their innovativeness [53, 55]. First, environmental regula-
tions can stimulate entrepreneurial innovation. Moreover, government policies can strongly
incentivize enterprises to embrace innovative practices that foster recycling, reuse, and reduc-
tion of waste and consumption [56]. Similarly, government subsidies are often seen as an effec-
tive tool in research and development (R&D) for alleviating financial limitations faced by
corporations and address deficiencies in the market [57]. Hence, regardless of whether
through motivation or coercion, legislation pertaining to the environment ultimately stimu-
lates innovation by organizations in the long term [58].

Moreover, empirical studies indicate an absence of consensus about the impacts of environ-
mental regulations on organizational performance. Some studies provide strong evidence of a
positively significant relationship between environmental restrictions and performance [53,
59, 60]. The regulations not only enhance the financial advantages of green technology but
also reduce manufacturing expenses for businesses [61]. But other studies find a negative rela-
tionship because environmental regulations do not increase production capacity and firm
competitiveness [12-14]; instead, these regulations increase expenses and appear to be ineffec-
tive for expanding organizational operations and performance [62]. Based on these arguments,
we propose the following hypotheses:

Hypothesis 2: Environmental regulations have a positive impact on organizational innovation.

Hypothesis 3: Environmental regulations have a positive impact on organizational performance.

3.3. Organizational learning, resilience, and performance

A firm that aims to achieve a desired level of performance needs to cultivate a culture of learn-
ing within it. This aligns with the DCV, which emphasizes the importance of a firm’s ability to
integrate, build, and reconfigure internal and external competencies in order to deal with a
rapidly changing environment and ensure long-term market success [25]. This can also be
achieved by integrating current information and simultaneously obtaining new knowledge
[63]. Moreover, firms that cultivate a culture of learning are better equipped to embrace inno-
vation. As a result, they can capitalize on opportunities for technological advancement, which
enhances organizational performance [64]. In addition, the integration of environmental
learning dynamics into knowledge sharing can have a substantial influence on organizational
performance [65]. Likewise, organizational learning is crucial for effectively implementing
new methodologies, thereby enhancing organizational performance [66].

Additionally, organizational learning has a beneficial impact on organizational resilience
through multiple channels [37]. This aligns with the principles of the DCV, which posits that
dynamic capabilities, such as learning, are essential for building resilience and sustaining com-
petitiveness [22]. First, firms that aim to improve their resilience so as to withstand challenges
actively seek knowledge that enables them to promote adaptation, flexibility, and competency.
These characteristics enable organizations to remain robust and competitive [37, 38]. Second,
firms that prioritize learning are better positioned to capitalize on opportunities [37]. Simi-
larly, learning facilitates the sharing of knowledge and the generation of novel ideas, which are
crucial for developing resilience [67, 68], as well as helping firms develop their competencies
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[69]. Nevertheless, little empirical research has combined these two elements into a conceptual
framework with organizational learning and resilience, which are pivotal features in the DCV
and help a firm to achieve its desired outcomes. Therefore, we propose the following
hypotheses:

Hypothesis 4: Organizational learning support has a positive impact on organizational
performance.

Hypothesis 5: Organizational learning support has a positive impact on organizational resilience.

3.4. Organizational resilience and performance

The DCV suggests that an organization’s ability to adapt, integrate, and reconfigure internal
and external resources in order to deal with rapidly changing environments is fundamental for
achieving a sustained competitive advantage [22]. As an organizational capability, resilience
plays a crucial role in this context. It enables firms to handle and adjust to unexpected situa-
tions, maintaining stability and performance both under normal conditions and during crises
[7]. Firm effectiveness is influenced by resilience, both under normal conditions and during
crises, as individuals at firms effectively handle and adjust to unexpected events [70].

In empirical research, resilience is regarded as a beneficial ability that has a positive impact
on organizational performance [41]. Moreover, firms can achieve higher performance by
enhancing their resilience, improving product quality, meeting market demand, and improv-
ing operational effectiveness. Likewise, resilience enables them to address obstacles, attain
profitability promptly [19] and enhance business performance [7]. By connecting these argu-
ments to the DCV, we show that resilience, which functions as an organizational capability,
can improve performance. Our final hypothesis is as follows:

Hypothesis 6: Organizational resilience has a positive effect on organizational performance.

3.5. The mediating role of organizational innovation and resilience

Previous research has established a direct relationship between environmental regulations and
organizational performance [53, 59, 60] as well as between organizational innovation and per-
formance [52, 53]. However, few studies have explored organizational innovation as a media-
tor in this context.

Prior studies support a positive and direct relationship between organizational resilience
and performance [7, 19] and between organizational learning support and performance [64-
66]. Organizational resilience improves a company’s ability to endure interruptions and sus-
tain high performance. Organizational learning promotes both ongoing improvement and
innovation, which directly enhances performance. Nevertheless, the existing body of knowl-
edge has a gap concerning the mediating function of organizational resilience in this dynamic
context.

Finally, organizational innovation, driven by environmental regulations, can enhance per-
formance significantly by fostering early-mover advantages and consistent innovation. There-
fore, this paper posits that organizational innovation mediates the relationship between
environmental regulations and performance. Similarly, by incorporating resilience as a media-
tor, this study extends understanding on how learning support influences performance, offer-
ing a more comprehensive model of organizational effectiveness. This approach clarifies the
indirect impacts of learning on performance, emphasizing the critical role of resilience in con-
verting learning into concrete business results. These propositions are articulated through the
following hypotheses:
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H?7: Organizational innovation mediates the positive relationship between environmental regula-
tions and organizational performance.

HB8: Organizational resilience mediates the positive relationship between organizational learning
support and performance.

Fig 1 depicts the theoretical research model and the hypotheses derived from the underlying
theoretical framework of the DCV. In this model, organizational resilience is a second-order
construct that establishes three first-order constructs: robustness, agility, and integrity. Our
building of this second-order construct distinguishes this study from much of the literature
reviewed earlier.

4. Methodology
4.1. Ethical statement

This study was conducted in compliance with the Ethical Principles of Psychologists and Code
of Conduct outlined by the American Psychological Association. Every participant provided
written informed consent in compliance with the Helsinki Declaration. The procedures used
were approved by both the employee council of the participating organizations and the ethics
committee of the Center for Public Administration (CFPA-RC-23-02-23).
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4.2. Measurement

For this study, we created a well-organized questionnaire that included established scales and
validated methodologies used in previous studies. To convey their level of agreement with
each item on the scale, the respondents used a seven-point Likert scale, from 1 (strong dis-
agreement) to 7 (strong agreement). This gave researchers valuable data about the respon-
dents’ perspectives and thinking. The feedback from group discussions and the pilot test
enabled us to make some adjustments in order to ensure the appropriateness of both the lan-
guage and content.

All the measures of latent variables or constructs in the research model were adapted with
minor or major modifications from previous studies. In particular, organizational innovation,
with five items, was adapted from [30]. Environmental regulations, with four items, were
adapted from [58]. Organizational learning support, with four items, was adapted from [37,
38]. Organizational performance, with five items, was adapted from [52, 53, 71]. Organiza-
tional resilience was established as a second-order construct with three first-order constructs:
robustness (four items), agility (four items), and integrity (two items). All these items were
adapted from [38]. Table 1 gives a thorough assessment of these constructs, organized based
on their level of inheritance and offering vital information on their modification from previous
studies.

4.3. Sampling techniques

This study aims to determine the linkages between environmental regulations, organizational
innovation, organizational resilience, organizational learning support, and organizational per-
formance. To collect the data, we employed a sampling methodology based on surveys. In
order to ensure that the measurements were well suited to the Vietnamese context, an English-
language lecturer initially translated the questionnaire into Vietnamese and made some adjust-
ments. Subsequently, the authors held three group discussions with seven directors from vari-
ous manufacturers and three government executives serving on the administration boards of
industrial zones. In response to input from participants, we modified the questionnaire to
align it with the research setting in Vietnam. In addition, the authors conducted the pilot test
with 40 participants and made minor adjustments to ensure the appropriateness of the inter-
pretations within the research environment.

The sample selection received robust endorsement from the management boards of the
industrial zones in Dong Nai, Binh Duong, and Tien Giang Provinces in Vietnam. They pro-
vided a comprehensive list of 980 prospective manufacturers, of which 550 were randomly
selected to ensure a representative and unbiased sample. The data collection process from
March to August 2023 included multiple follow-ups to maximize response rates and ensure
data validity. Despite challenges, such as engaging busy executives and ensuring consistent
responses, the process yielded 349 valid responses. These challenges were dealt with through
persistent follow-up and clear communication, ensuring reliable and comprehensive data for
analysis.

4.4. Analytical method

We evaluate the research model using PLS-SEM for several key reasons. First, PLS-SEM, a var-
iance-based SEM method using a series of ordinary least squares regressions, is more adaptable
than covariance-based SEM, making it suitable for use with complex models [72]. Second, our
conceptual framework includes multiple dependent constructs, and PLS-SEM enhances pre-
dictive accuracy by optimizing these dependent variables locally [53]. Additionally, PLS-SEM
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Table 1. Measurements.

Constructs Code | Modification
Organizational Innovation INV
Our company has a competitive mindset and can utilize new technology. INV1 | Major change
Our company attempts to become the first mover advantage in adding product value. INV2
Our company is willing to take risks when adopting new advanced technology. INV3
Our company understands and has expertise in using Information and communications | INV4
technology (ICT) applications in the workplace.
The current technological projects support innovation development. INV5
Environmental Regulations ER
The technology used in our company must strictly follow environmental guidelines and ER1 Minor
requirements. Change
Our company follows environmental standards for the enterprise pollutant emission ER2
intensity values.
The government allocates a specific grant to businesses to develop technical ER3
advancements to enhance cleaner manufacturing.
The government provides tradable licenses and incentives for pollution control to ER4
encourage enterprises to embrace innovation.
Organizational Learning Support OL
Our company has attained and allocated new and relevant knowledge that provided a OL1 Minor
competitive advantage. Change
Members within the company have obtained certain critical skills and capabilities that OL2
could help obtain a competitive advantage.
New knowledge shared within the company has a fundamental influence on the OL3
improvement.
Our company is a learning organization. OL4
Organizational Performance OoP
Our company can pursue sustainable development. OP1 Minor
The company’s products or services have undergone a gradual improvement in their OP2 Change
quality over time.
The company had a strong reputation in its industry. OP3
The company’s customer appreciates the superior quality of its products or services. OP4
The company has witnessed a rise in its sales volume over the past three years. OP5
Organizational Resilience (OR)-Second-Order Construct OR
Robustness First-Order Construct
Our company maintains its upright stance and safeguard. OR1 Minor
Our company succeeds in stimulating diverse solutions. OR2 Change
Our company exhibits unwavering resilience to avoid defeat. OR3
Our company perseveres and remains steadfast in its course. OR4
Agility First-Order Construct
Our company acts quickly. OR5 Minor
Our company develops alternatives to take advantage of negative situations. OR6 Change
Our company promptly takes essential action when demanded. OR7
Integrity First-Order Construct
Our company fosters an inclusive workplace where all employees actively fulfill their OR8 Minor
responsibilities. Change
Our company effectively operates as a cohesive unit with all its personnel. OR9
Source: Created by the authors.
https://doi.org/10.1371/journal.pone.0313075.t001
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can simultaneously represent numerous interactions and effectively address endogeneity
issues, enabling the study to take a comprehensive analytical approach.

5. Results
5.1. Demographic characteristics

The data collection provided thorough information about the sample’s characteristics, which
are listed in Table 2.

5.2. Common method bias

Because we use a questionnaire to gather data from participants about both external and
endogenous factors, the results might be influenced by common method bias (CMB). Before
collecting the data, we took various measures to mitigate CMB, such as explicitly advising the
participants that there were no objectively correct or incorrect responses and ensuring the
anonymity of their answers [73]. To investigate the presence of collinearity in the data, we per-
formed a statistical assessment of the complete collinearity. A value of the full collinearity vari-
ance inflation factor (FCVIF) below 3.3 indicates the absence of any problems regarding
collinearity in the data [74]. The FCVIF for all our latent variables is below 3.3, as seen in
Table 3, which shows that no CMB problems affected our data gathering.

5.3. Testing for validity and reliability

First, we need to evaluate the validity of a measured variable by observing the outer loading
factors. An outer loading of 0.7 or higher is considered highly satisfactory [75]. Moreover, it is
regarded as acceptable if an outer loading is above 0.5 [76]. According to Table 2, the load coef-
ficient reached a minimum value of 0.603, indicating that the latent variables met the accept-
able criterion.

Second, Table 3 presents the reliability and validity criteria. The Cronbach’s alpha and com-
posite reliability (CR) values for all constructs are statistically significant and exceed the
threshold of 0.7. The range of these values is from 0.735 to 0.897, providing evidence of the
constructs’ reliability [77]. In addition, the average variance extracted (AVE) is employed to
confirm the convergent validity of each construct. All the constructs have AVE values over the

Table 2. Descriptive statistics.

Characteristics Respondents (N = 349) %
Organizational size

Less than 200 employees 121 34.67
From 200-300 employees 135 38.68
Over 300 employees 93 26.65
Education

Undergraduate Degree 245 70.20
Graduate Degree 104 29.80
Position

Chairpersons 40 11.46
Board of Directors 68 19.48
Managers 241 69.05

Source: Created by the authors

https://doi.org/10.1371/journal.pone.0313075.t1002
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Table 3. Reliability and validity.

Constructs Code Factor loading [} CR AVE FCVIF

Organizational Innovation INV1 0.810 0.861 0.870 0.646 1.367
INV2 0.828
INV3 0.668
INV4 0.854
INV5 0.844

Environmental Regulations ER1 0.743 0.735 0.758 0.560 1.378
ER2 0.839
ER3 0.603
ER4 0.788

Organizational Learning Support OL1 0.770 0.735 0.756 0.553 1.856
OL2 0.801
OL3 0.649
OL4 0.744

Organizational Performance OP1 0.800 0.830 0.830 0.596 2.434
OP2 0.770
OP3 0.790
OP4 0.715
OP4 0.782

Organizational Resilience-Second-Order Construct

Robustness-First-Order Construct OR1 0.833 0.897 0.899 0.764 1.693
OR2 0.865
OR3 0.909
OR4 0.886

Agility-First-Order Construct OR5 0.899 0.897 0.898 0.830 1.420
OR6 0.922
OR7 0.912

Integrity-First-Order Construct OR8 0.930 0.807 0.825 0.837 1.884
OR9 0.899

Note: CR (composite reliability), AVE (average variance extracted), o. (Cronbach alpha).

Source: Created by the authors.

https://doi.org/10.1371/journal.pone.0313075.t003

threshold of 0.5 [78], ranging from 0.553 to 0.837. Therefore, the constructs’ measurement
scales are highly reliable and valid.

In addition, we use the Fornell-Larcker criterion [77] to assess the discriminant validity.
Table 4 demonstrates that the square root of AVE for each construct (indicated in boldface)
surpasses the interconstruct correlation that corresponds to it. This confirms that the model
has adequate discriminant validity. Likewise, the heterotrait-monotrait ratio (HTMT) is used
to confirm discriminant validity. Discriminant validity is considered satisfactory if all the
HTMT values are below 0.9 [79]. Table 3 demonstrates that all the results are below the speci-
fied thresholds. Therefore, it is now even more evident that the constructs in this study have
sufficient discriminant validity.

5.4. Structural equation model

Fig 2 illustrates the results from testing the hypotheses. The R values for organizational inno-
vation, organizational resilience, and performance are 0.275, 0.417, and 0.659, respectively.
These values are deemed to be weak, moderate, and substantial, respectively [80]. Table 5 also
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Table 4. Discriminant validity.

Heterotrait-Monotrait ratio (HTMT)
Construct (1) 2) (3) (4) (5) (6) (7)
Agility (1)
Environmental Regulations (2) 0.650
Integrity (3) 0.789 0.603
Organizational Innovation (3) 0.805 0.651 0.741
Organizational Learning Support (4) 0.734 0.604 0.722 0.696
Organizational Performance (5) 0.792 0.564 0.803 0.780 0.877
Robustness (6) 0.867 0.600 0.785 0.852 0.673 0.804
Fornell-Larcker criterion
Construct (1) 2) 3) (4) (5) (6) 7)
Agility (1) 0.911
Environmental Regulations (2) 0.533 0.748
Integrity (3) 0.679 0.479 0.915
Organizational Innovation (4) 0.709 0.525 0.621 0.804
Organizational Learning Support (5) 0.617 0.457 0.569 0.575 0.743
Organizational Performance (6) 0.684 0.449 0.658 0.663 0.709 0.772
Robustness (7) 0.780 0.494 0.674 0.752 0.569 0.693 0.874

Notes: The square root of AVE is indicated in boldface.
Source: Created by the authors.

https://doi.org/10.1371/journal.pone.0313075.1004

Robustness \ Agility Integrity

0.938 (0.000) 0.825 (0.000)
0.920 (0.000)

Organizational Innovation Organizational Resilience

0.525 (0.000) 0.131 (0.014) 0.425 (0.000) 0.646 (0.000)

— 0.026 (0.588) 0.371 (0.000) —

Environmental Regulations Organizational Performance Organizational Learning Support
Fig 2. Insert around here.

https://doi.org/10.1371/journal.pone.0313075.9002
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Table 5. Hypothesis testing.

Direct effect
Hypothesis Coefficient T- Values P-value | Results
H1: INV — OP 0.131 2.463 0.014 | Accepted
H2: ER — INV 0.525 8.814 0.000 | Accepted
H3: ER — OP -0.026 0.588 0.542 | Not Accepted
H4: OL — OP 0.371 7.268 0.000 | Accepted
H5: OL — OR 0.646 14.151 0.000 | Accepted
H6: OR — OP 0.425 6.156 0.000 | Accepted
Mediation effect analysis

Hypothesis Type Estimates T-values P-values Remarks
H3: ER — OP Direct -0.026 0.588 0.542 | Not Accepted
ER — INV — OP Indirect 0.069 2.328 0.020 | Full mediation
H4: OL — OP Direct 0.645 12.087 0.000 | Accepted
OL — OR — OP Indirect 0.272 5.739 0.000 | Complementary

Notes: INV: Organizational Innovation; ER: Environmental Regulations; OL: Organizational Learning Support; OP:
Organizational Performance; OR: Organizational Resilience.
Source: Created by the authors.

https://doi.org/10.1371/journal.pone.0313075.t005

tests the hypotheses. All the hypotheses, except for H3, are accepted and have statistical signifi-
cance (p < 0.05).

In addition, we investigate the indirect effects of organizational innovation and resilience
on the relationships between (1) environmental regulations and organizational performance
and (2) organizational learning support and organizational performance. The mediation
results are listed in Table 5, indicating that organizational innovation is a full mediator in the
relationship between environmental regulations and organizational performance. Organiza-
tional resilience acts as a partial mediator in the relationship between organizational learning
support and organizational performance.

6. Discussions

6.1. The role of environmental regulations in enhancing organizational
innovation and performance

In today’s rapidly evolving business environment, organizations in emerging economies like
Vietnam must simultaneously comply with stringent environmental regulations and drive
innovation to maintain competitiveness. The Vietnamese manufacturing sector, pivotal to the
nation’s economic growth, faces unique regulatory challenges that also present opportunities
for innovation.

Manufacturing firms are under significant pressure to operate within a complex and evolv-
ing regulatory framework shaped by Vietnam’s transition to a market-oriented economy.
They must adhere to global environmental standards and leverage these requirements to foster
innovation. The relationship between regulatory compliance and innovation is particularly
critical in Vietnam, where industrial growth is essential for economic development.
Manufacturing firms must balance the immediate costs of compliance with the long-term
advantages of sustainable practices, turning regulatory constraints into opportunities for com-
petitive advantage.

This study, grounded in the Dynamic Capabilities View (DCV), investigates how environ-
mental regulations, when combined with organizational resilience and learning support,
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influence innovation and performance in the Vietnamese manufacturing sector. The findings
make a significant contribution to the literature on organizational innovation by illustrating
that, in the context of Vietnam’s dynamic and evolving regulatory environment, firms can
strategically leverage regulatory demands to drive innovation. This approach not only
enhances organizational performance but also positions firms to better navigate and capitalize
on regulatory challenges, turning them into opportunities for competitive advantage.

First, consistent with previous studies [50-53], this study provides strong evidence to sup-
port a significantly positive relationship between organizational innovation and performance.
Innovation is a potent catalyst for overall performance as it empowers firms to adjust to evolv-
ing conditions, fulfill customer expectations, surpass rivals, and cultivate a culture of ongoing
enhancement. Adopting innovation as a fundamental principle can greatly enhance the
achievement and durability of organizational performance. Second, the findings show that
environmental regulations have no direct effect on organizational performance. This result is
inconsistent with previous studies [53, 59, 60]. It implies that the performance of a firm is not
directly impacted by environmental regulations as its main objective is to ensure compliance,
rather than improve performance. The upfront expenses related to adherence, such as the
implementation of novel technologies and procedures, may overshadow the immediate advan-
tages for performance. However, the effect of these regulations on performance is frequently
influenced by organizational innovation and resilience. The DCV suggests that environmental
rules can act as a catalyst for innovation, enhancing efficiency and creating new market pros-
pects, ultimately leading to increases in performance.

However, environmental regulations have an indirect impact on organizational perfor-
mance through organizational innovation. In other words, organizational innovation plays a
full mediating role in connecting the relationship between environmental regulations and
organizational performance. Therefore, firms are incentivized to implement sustainable prac-
tices and develop creative solutions because of environmental requirements. Environmental
compliance can drive organizational innovation, which leads to better overall business perfor-
mance. Finally, firms that prioritize sustainability in their operations not only maintain com-
pliance with regulations but also position themselves for long-term success in a rapidly
changing business landscape.

6.2. The role of organizational learning support in promoting
organizational resilience and performance

Consistent with previous studies [63, 64, 66], this study confirms that support for organiza-
tional learning plays a vital role in improving both organizational resilience and performance.
An environment that promotes ongoing learning cultivates a workforce that has expertise,
flexibility, and the ability to adjust to changes effectively. Employees who work in an environ-
ment that supports learning are better prepared to deal with uncertainty and challenges, which
greatly enhances the firm’s overall ability to bounce back from difficulty. Furthermore, organi-
zational learning facilitates swift identification of and reaction to external change, such as shifts
in market trends, technological improvement, and regulatory revisions. The ability to adapt
plans and operations quickly is crucial for firms if they want to remain competitive and achieve
optimal performance.

The results also emphasize that the impact of educational assistance on academic achieve-
ment is not only immediate but also influenced by resilience. The function of organizational
resilience in mediating the relationship between learning support and performance shows that
the direct impact of learning support on performance is enhanced when it also contributes to
the development of firm resilience. This observation is consistent with and expands on other
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studies by showing that resilience is a crucial mechanism through which educational assistance
leads to measurable enhancements in performance. Therefore, the study gives a detailed expla-
nation of how learning support and resilience work together to enhance organizational perfor-
mance, highlighting the significance of nurturing both factors for long-term success in a
dynamic business environment.

7. Conclusions and implications
7.1. Theoretical contributions

The paper makes the following theoretical contributions as follows:

First, the initial DCV focuses primarily on traditional capabilities with diverse resources
[23]. This study extends the DCV to include external factors, such as environmental regula-
tions, and internal dynamic resources, such as organizational innovation, resilience, and learn-
ing support, to investigate their effects on organizational performance. Overall, our theoretical
research strongly identifies the role of environmental regulations and learning support in
enhancing organizational innovation and improving organizational performance.

Second, the study highlights that environmental regulations have no significant direct effect
on organizational performance, but it has a significant direct influence on organizational inno-
vation. Therefore, it accentuates how improving environmental regulations can stimulate
R&D activities in order to devise innovative solutions. The theoretical models established in
this study address the question of whether environmental regulations can either promote or
hinder innovation efforts. In particular, our findings show that organizations may receive a
specific grant or participate in incentive policies to improve technologies and achieve innova-
tive solutions for better environmental protection.

Finally, this study establishes organizational resilience as a second-order construct by incor-
porating subdimensions for robustness, agility, and integrity, and the framework provides a
more comprehensive understanding of organizational resilience. This integration enables a
nuanced examination of how different aspects contribute to overall resilience. Moreover, gain-
ing insight into the dynamic interaction among these subdimensions is essential for firms;
those that can derive lessons from previous events and consistently enhance their strength,
adaptability, and ethical standards will be more prepared to navigate future uncertainty.

7.2. Practical implications

First, this study highlights that Vietnamese manufacturing firms can comply with environ-
mental regulations by strategically utilizing internal resources such as organizational innova-
tion, resilience, and learning support. These resources not only enhance overall performance
but also boost the firm’s creative capacity. Our findings offer practical guidance on implement-
ing innovative strategies, including effectively engaging in R&D projects to gain a first-mover
advantage in creating product value, embracing new technologies, and utilizing ICT applica-
tions to achieve sustainable development. Moreover, to maximize the benefits of these strate-
gies, management teams must actively foster partnerships with government agencies. Such
collaboration can help firms secure government support and incentives, particularly for
upgrading technologies to meet environmental standards like ISO 14000, which is instrumen-
tal in controlling a company’s environmental footprint.

Second, our study provides a comprehensive analysis of organizational resilience in busi-
ness contexts. The management team is generally expected to offer practical guidance on
maintaining a firm’s reputation and sustainability, devising diverse solutions, maintaining
resilience, acting quickly, encouraging employees to fulfill their responsibilities, and promot-
ing innovative teams.
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Third, practical strategies for supporting organizational learning involve cultivating a cul-
ture of ongoing enhancement through the implementation of learning platforms, frequent
training programs that cover a wide range of critical skills and capabilities, and the promotion
of knowledge-sharing activities. Implementing mentorship and coaching initiatives, fostering
cross-functional collaboration, and integrating feedback loops into performance evaluations
contribute to a comprehensive approach. In addition, offering external learning opportunities,
employing learning metrics and analytics, and fostering a culture of continuous improvement
guarantee that a firm remains adaptable and promotes continual employee growth.

Fourth, the management team should establish objectives based on practical considerations
and dynamic resources that can readily be used by the company to enhance its ability to inno-
vate and improve its performance in a swiftly evolving technical and regulatory environment.
Our contributions facilitate the integration of theoretical concepts and practical applications,
which improve the decision-making process and support sustainable development.

Finally, within the specific context of the Vietnamese manufacturing industry, the regula-
tory landscape presents both challenges and opportunities. Rapid industrial growth in Viet-
nam is a key driver of economic development but also brings significant environmental
impacts. As leaders in the effort to meet global environmental standards, Vietnamese
manufacturing firms must navigate a dynamic regulatory environment. This study under-
scores the importance of leveraging internal resources—not just to comply with regulations
but to use them as a catalyst for innovation. By doing so, Vietnamese manufacturers can trans-
form regulatory compliance into a strategic advantage, driving sustainable development and
long-term competitiveness in an ever-evolving market.

7.3. Conclusions

This study extends the DCV framework by incorporating elements such as environmental reg-
ulations, organizational innovation, resilience, learning support, and performance in the Viet-
namese business context. By doing so, it enhances understanding of how these factors interact
in the current business environment. The findings significantly support most of our proposed
hypotheses, with the exception of H3. Notably, organizational innovation fully mediates the
relationship between environmental regulations and organizational performance, whereas
organizational resilience partially mediates the relationship between organizational learning
support and organizational performance. These insights are particularly valuable for Vietnam-
ese businesses and policymakers, providing guidance on developing sophisticated and flexible
external pressures to encourage environmental compliance and leveraging internal dynamic
resources. This extended model enables management teams to navigate the complexity in their
evolving resource environments with greater precision and purpose, fostering innovation and
achieving long-term sustainability.

7.4. Limitations and future research goals

Although this study offers valuable insight, it has several limitations. First, the use of self-
reported data may add bias or error because respondents might overestimate or underestimate
their performance because of social desirability or recall errors. The inclusion of objective per-
formance measures, such as financial records or third-party assessments, in future studies
would strengthen the credibility of the findings. In addition, employing a combination of qual-
itative and quantitative methodologies to triangulate data sources could yield a more nuanced
understanding of the phenomena investigated.

Next, our analysis fails to consider the potential moderating influence of other control vari-
ables, such as the age and size of the firm and the type of industry in which it operates, and
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demographic aspects, such as the educational background and degree of experience of its
employees. These characteristics can have a substantial impact on the relationships examined
in our model. Subsequent investigations should incorporate these variables to investigate their
potential for mitigating the impacts of environmental legislation, organizational learning, and
innovation on performance outcomes. Examining these moderating effects could yield a more
profound understanding of how organizational environments can impact the execution and
efficacy of resilience and innovation strategies.

Ultimately, although the study concentrates on particular variables and their interconnec-
tions, it fails to consider other aspects that may impact sustainable development. Further inves-
tigation should examine a wider selection of factors that could influence a firm’s effectiveness
and long-term viability, including collective intelligence, organizational culture, security, and
trust. Moreover, the study’s conclusions may not apply to other cultural or economic contexts
than Vietnam. Future research should incorporate cross-cultural studies to gain insights into
how diverse contexts impact the dynamics of environmental regulation, organizational inno-
vation, and resilience. This will lead to the development of a framework that can be universally
applied and the identification of strategies tailored to specific contexts, which could improve
organizational performance and sustainability.

Supporting information

S1 Data.
(XLSX)

Author Contributions

Conceptualization: Thang Nam Huynh, Phuong Van Nguyen, Khoa Tien Tran.
Data curation: Thang Nam Huynh, Phuong Van Nguyen.

Formal analysis: Thang Nam Huynh, Phuong Van Nguyen, Ngan Phi Doan.
Funding acquisition: Phuong Van Nguyen, Khoa Tien Tran.

Investigation: Phuong Van Nguyen, Ngan Phi Doan, Khoa Tien Tran.
Methodology: Thang Nam Huynh, Phuong Van Nguyen, Ngan Phi Doan, Khoa Tien Tran.
Project administration: Phuong Van Nguyen.

Resources: Phuong Van Nguyen, Tien Canh Nguyen.

Software: Phuong Van Nguyen, Ngan Phi Doan.

Supervision: Phuong Van Nguyen, Tien Canh Nguyen.

Writing - original draft: Thang Nam Huynh, Phuong Van Nguyen, Khoa Tien Tran, Tien
Canh Nguyen.

Writing - review & editing: Thang Nam Huynh, Phuong Van Nguyen, Tien Canh Nguyen.

References

1. UNIDO. United Nations Industrial Development Organizations. The Doha Programme of Action for the
Least Developed Countries for the Decade 2022—2031. New York: UNIDO; 2023. Available: https://
www.un.org/ldc5/sites/www.un.org.ldc5/files/doha_booklet-web.pdf

2. DoH, Patel C, Budhwar P, Katou AA, Arora B, Dao M. Institutionalism and its effect on HRM in the
ASEAN context: Challenges and opportunities for future research. Human Resource Management
Review. 2020; 30: 100729. https://doi.org/10.1016/j.hrmr.2019.100729

PLOS ONE | https://doi.org/10.1371/journal.pone.0313075 December 17, 2024 18/22


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0313075.s001
https://www.un.org/ldc5/sites/www.un.org.ldc5/files/doha_booklet-web.pdf
https://www.un.org/ldc5/sites/www.un.org.ldc5/files/doha_booklet-web.pdf
https://doi.org/10.1016/j.hrmr.2019.100729
https://doi.org/10.1371/journal.pone.0313075

PLOS ONE Navigating challenges in vietnamese enterprises: An examination of the interplay key factor on performance

10.

1.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

He Z, Huang H, Choi H, Bilgihan A. Building organizational resilience with digital transformation. Journal
of Service Management. 2023; 34: 147—171. https://doi.org/10.1108/JOSM-06-2021-0216

Penadés MC, Nuiiez AG, Cands JH. From planning to resilience: The role (and value) of the emergency
plan. Technol Forecast Soc Change. 2017; 121: 17-30. https://doi.org/10.1016/j.techfore.2016.12.004

Beuren IM, Santos V dos. Enabling and coercive management control systems and organizational resil-
ience. Revista Contabilidade & Finangas. 2019; 30: 307-323. https://doi.org/10.1590/1808-
057x201908210

Lengnick-Hall CA, Beck TE, Lengnick-Hall ML. Developing a capacity for organizational resilience
through strategic human resource management. Human Resource Management Review. 2011; 21:
243-255. https://doi.org/10.1016/j.hrmr.2010.07.001

Beuren IM, dos Santos V, Theiss V. Organizational resilience, job satisfaction and business perfor-
mance. International Journal of Productivity and Performance Management. 2022; 71: 2262-2279.
https://doi.org/10.1108/IJPPM-03-2021-0158

Curtis EM, Lee JM. When do environmental regulations backfire? Onsite industrial electricity genera-
tion, energy efficiency and policy instruments. J Environ Econ Manage. 2019; 96: 174—194. https://doi.
org/10.1016/}.jeem.2019.04.004

Zhao J, Jiang Q, Dong X, Dong K. Would environmental regulation improve the greenhouse gas bene-
fits of natural gas use? A Chinese case study. Energy Econ. 2020; 87: 104712. https://doi.org/10.1016/
j.eneco.2020.104712

Wang H, Wei W. Coordinating technological progress and environmental regulation in CO2 mitigation:
The optimal levels for OECD countries & emerging economies. Energy Econ. 2020; 87: 104510. https://
doi.org/doi:10.1016/j.eneco.2019.104510

Shuai S, Fan Z. Modeling the role of environmental regulations in regional green economy efficiency of
China: Empirical evidence from super efficiency DEA-Tobit model. J Environ Manage. 2020; 261:
110227. https://doi.org/10.1016/j.jenvman.2020.110227 PMID: 32148297

Ambec S, Cohen MA, Elgie S, Lanoie P. The Porter Hypothesis at 20: Can Environmental Regulation
Enhance Innovation and Competitiveness? Rev Environ Econ Policy. 2013; 7: 2—22. https://doi.org/10.
1093/reep/res016

LiJ, JiJ, Zhang Y. Non-linear effects of environmental regulations on economic outcomes. Manage-
ment of Environmental Quality: An International Journal. 2019; 30: 368—-382. https://doi.org/10.1108/
MEQ-06-2018-0104

Grey J. Writing About War and the Military in Australia. Aust Hist Stud. 2003; 34: 384—386. https://doi.
org/10.1080/10314610308596261

Kafetzopoulos DP, Psomas EL, Gotzamani KD. The impact of quality management systems on the per-
formance of manufacturing firms. International Journal of Quality & Reliability Management. 2015; 32:
381-399. https://doi.org/10.1108/IJQRM-11-2013-0186

Santos-Vijande ML, Sanzo-Pérez MJ, Alvarez-Gonzélez LI, Vazquez-Casielles R. Organizational learn-
ing and market orientation: interface and effects on performance. Industrial Marketing Management.
2005; 34: 187—202. https://doi.org/10.1016/j.indmarman.2004.08.004

Glaister AJ, Karacay G, Demirbag M, Tatoglu E. HRM and performance—The role of talent manage-
ment as a transmission mechanism in an emerging market context. Human Resource Management
Journal. 2018; 28: 148-166. https://doi.org/10.1111/1748-8583.12170

Ratten V. Coronavirus (covid-19) and entrepreneurship: changing life and work landscape. Journal of
Small Business & Entrepreneurship. 2020; 32: 503-516. https://doi.org/10.1080/08276331.2020.
1790167

LiuY, L. Cooper C, Y. Tarba S. Resilience, wellbeing and HRM: a multidisciplinary perspective. The
International Journal of Human Resource Management. 2019; 30: 1227-1238. https://doi.org/10.1080/
09585192.2019.1565370

Winter SG. Understanding dynamic capabilities. Strategic Management Journal. 2003; 24: 991-995.
https://doi.org/10.1002/smj.318

Schilke O. On the contingent value of dynamic capabilities for competitive advantage: The nonlinear
moderating effect of environmental dynamism. Strategic Management Journal. 2014; 35: 179-203.
https://doi.org/10.1002/smj.2099

Eckstein D, Goellner M, Blome C, Henke M. The performance impact of supply chain agility and supply
chain adaptability: the moderating effect of product complexity. Int J Prod Res. 2015; 53: 3028—-3046.
https://doi.org/10.1080/00207543.2014.970707

Fainshmidt S, Pezeshkan A, Lance Frazier M, Nair A, Markowski E. Dynamic Capabilities and Organi-
zational Performance: A Meta-Analytic Evaluation and Extension. Journal of Management Studies.
2016; 53: 1348-1380. https://doi.org/10.1111/joms.12213

PLOS ONE | https://doi.org/10.1371/journal.pone.0313075 December 17, 2024 19/22


https://doi.org/10.1108/JOSM-06-2021-0216
https://doi.org/10.1016/j.techfore.2016.12.004
https://doi.org/10.1590/1808-057x201908210
https://doi.org/10.1590/1808-057x201908210
https://doi.org/10.1016/j.hrmr.2010.07.001
https://doi.org/10.1108/IJPPM-03-2021-0158
https://doi.org/10.1016/j.jeem.2019.04.004
https://doi.org/10.1016/j.jeem.2019.04.004
https://doi.org/10.1016/j.eneco.2020.104712
https://doi.org/10.1016/j.eneco.2020.104712
https://doi.org/doi%3A10.1016/j.eneco.2019.104510
https://doi.org/doi%3A10.1016/j.eneco.2019.104510
https://doi.org/10.1016/j.jenvman.2020.110227
http://www.ncbi.nlm.nih.gov/pubmed/32148297
https://doi.org/10.1093/reep/res016
https://doi.org/10.1093/reep/res016
https://doi.org/10.1108/MEQ-06-2018-0104
https://doi.org/10.1108/MEQ-06-2018-0104
https://doi.org/10.1080/10314610308596261
https://doi.org/10.1080/10314610308596261
https://doi.org/10.1108/IJQRM-11-2013-0186
https://doi.org/10.1016/j.indmarman.2004.08.004
https://doi.org/10.1111/1748-8583.12170
https://doi.org/10.1080/08276331.2020.1790167
https://doi.org/10.1080/08276331.2020.1790167
https://doi.org/10.1080/09585192.2019.1565370
https://doi.org/10.1080/09585192.2019.1565370
https://doi.org/10.1002/smj.318
https://doi.org/10.1002/smj.2099
https://doi.org/10.1080/00207543.2014.970707
https://doi.org/10.1111/joms.12213
https://doi.org/10.1371/journal.pone.0313075

PLOS ONE Navigating challenges in vietnamese enterprises: An examination of the interplay key factor on performance

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44.

Wilhelm H, Schiémer M, Maurer |. How Dynamic Capabilities Affect the Effectiveness and Efficiency of
Operating Routines under High and Low Levels of Environmental Dynamism. British Journal of Man-
agement. 2015; 26: 327-345. https://doi.org/10.1111/1467-8551.12085

Schrettle S, Hinz A, Scherrer -Rathje M, Friedli T. Turning sustainability into action: Explaining firms’
sustainability efforts and their impact on firm performance. Int J Prod Econ. 2014; 147: 73-84. https://
doi.org/10.1016/}.ijpe.2013.02.030

Prajogo DI. The strategic fit between innovation strategies and business environment in delivering busi-
ness performance. Int J Prod Econ. 2016; 171: 241-249. https://doi.org/10.1016/j.ijpe.2015.07.037

Keskin H. Market orientation, learning orientation, and innovation capabilities in SMEs. European Jour-
nal of Innovation Management. 2006; 9: 396—417. https://doi.org/10.1108/14601060610707849

Jiménez-Jiménez D, Sanz-Valle R. Innovation, organizational learning, and performance. J Bus Res.
2011; 64: 408—417. https://doi.org/10.1016/j.jbusres.2010.09.010

Kim D, Kumar V, Kumar U. Relationship between quality management practices and innovation. Jour-
nal of Operations Management. 2012; 30: 295-315. https://doi.org/10.1016/j.jom.2012.02.003

Chege SM, Wang D. The influence of technology innovation on SME performance through environmen-
tal sustainability practices in Kenya. Technol Soc. 2020; 60: 101210. https://doi.org/10.1016/j.techsoc.
2019.101210

Liao S-H, Chang W-J, Hu D-C, Yueh Y-L. Relationships among organizational culture, knowledge
acquisition, organizational learning, and organizational innovation in Taiwan’s banking and insurance
industries. The International Journal of Human Resource Management. 2012; 23: 52—70. https://doi.
org/10.1080/09585192.2011.599947

Fartash K, Davoudi SMM, Baklashova TA, Svechnikova N V., Nikolaeva Y V., Grimalskaya SA, et al.
The Impact of Technology Acquisition &amp; Exploitation on Organizational Innovation and Organiza-
tional Performance in Knowledge-Intensive Organizations. EURASIA Journal of Mathematics, Science
and Technology Education. 2018; 14. https://doi.org/10.29333/ejmste/84835

Fan M, Qalati SA, Khan MAS, Shah SMM, Ramzan M, Khan RS. Effects of entrepreneurial orientation
on social media adoption and SME performance: The moderating role of innovation capabilities. PLoS
One. 2021; 16: €0247320. https://doi.org/10.1371/journal.pone.0247320 PMID: 33909618

Jinjarak Y, Ahmed R, Nair-Desai S, Xin W, Aizenman J. Pandemic shocks and fiscal-monetary policies
in the Eurozone: COVID-19 dominance during January-June 2020. Oxford Economic Papers. Oxford
University Press; 2021. pp. 1557—-1580. https://doi.org/10.1093/0ep/gpab010

Shao S, Hu Z, Cao J, Yang L, Guan D. Environmental Regulation and Enterprise Innovation: A Review.
Bus Strategy Environ. 2020; 29: 1465—1478. https://doi.org/10.1002/bse.2446

Kane GC, Alavi M. Information Technology and Organizational Learning: An Investigation of Exploration
and Exploitation Processes. Organization Science. 2007; 18: 796—812. https://doi.org/10.1287/orsc.
1070.0286

Garcia-Morales VJ, Jiménez-Barrionuevo MM, Gutiérrez-Gutiérrez L. Transformational leadership
influence on organizational performance through organizational learning and innovation. J Bus Res.
2012; 65: 1040-1050. https://doi.org/10.1016/j.jbusres.2011.03.005

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. https://doi.org/10.1016/j.jbusres.2021.11.090

Wu F, Cavusgil ST. Organizational learning, commitment, and joint value creation in interfirm relation-
ships. J Bus Res. 2006; 59: 81-89. https://doi.org/10.1016/j.jbusres.2005.03.005

Antunes P. BPM and Exception Handling: Focus on Organizational Resilience. IEEE Trans Syst Man
Cybern. 2011; 41: 383-392. https://doi.org/10.1109/TSMCC.2010.2062504

Yang C-C, Hsu W-L. Evaluating the impact of security management practices on resilience capability in
maritime firms—a relational perspective. Transp Res Part A Policy Pract. 2018; 110: 220-233. https://
doi.org/10.1016/j.tra.2017.06.005

Melian-Alzola L, Fernandez-Monroy M, Hidalgo-Pefate M. Hotels in contexts of uncertainty: Measuring
organisational resilience. Tour Manag Perspect. 2020; 36: 100747. https://doi.org/10.1016/j.tmp.2020.
100747 PMID: 33024657

Bouteraa A, Bouaziz F. Do talent management practices improve organizational resilience? An empiri-
cal study within Tunisian companies. African Journal of Economic and Management Studies. 2023; 14:
271-288. https://doi.org/10.1108/AJEMS-07-2022-0301

Teece D, Peteraf M, Leih S. Dynamic Capabilities and Organizational Agility: Risk, Uncertainty, and
Strategy in the Innovation Economy. Calif Manage Rev. 2016; 58: 13-35. https://doi.org/10.1525/cmr.
2016.58.4.13

PLOS ONE | https://doi.org/10.1371/journal.pone.0313075 December 17, 2024 20/22


https://doi.org/10.1111/1467-8551.12085
https://doi.org/10.1016/j.ijpe.2013.02.030
https://doi.org/10.1016/j.ijpe.2013.02.030
https://doi.org/10.1016/j.ijpe.2015.07.037
https://doi.org/10.1108/14601060610707849
https://doi.org/10.1016/j.jbusres.2010.09.010
https://doi.org/10.1016/j.jom.2012.02.003
https://doi.org/10.1016/j.techsoc.2019.101210
https://doi.org/10.1016/j.techsoc.2019.101210
https://doi.org/10.1080/09585192.2011.599947
https://doi.org/10.1080/09585192.2011.599947
https://doi.org/10.29333/ejmste/84835
https://doi.org/10.1371/journal.pone.0247320
http://www.ncbi.nlm.nih.gov/pubmed/33909618
https://doi.org/10.1093/oep/gpab010
https://doi.org/10.1002/bse.2446
https://doi.org/10.1287/orsc.1070.0286
https://doi.org/10.1287/orsc.1070.0286
https://doi.org/10.1016/j.jbusres.2011.03.005
https://doi.org/10.1016/j.jbusres.2021.11.090
https://doi.org/10.1016/j.jbusres.2005.03.005
https://doi.org/10.1109/TSMCC.2010.2062504
https://doi.org/10.1016/j.tra.2017.06.005
https://doi.org/10.1016/j.tra.2017.06.005
https://doi.org/10.1016/j.tmp.2020.100747
https://doi.org/10.1016/j.tmp.2020.100747
http://www.ncbi.nlm.nih.gov/pubmed/33024657
https://doi.org/10.1108/AJEMS-07-2022-0301
https://doi.org/10.1525/cmr.2016.58.4.13
https://doi.org/10.1525/cmr.2016.58.4.13
https://doi.org/10.1371/journal.pone.0313075

PLOS ONE Navigating challenges in vietnamese enterprises: An examination of the interplay key factor on performance

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Moullin M. Performance measurement definitions: Linking performance measurement and organisa-
tional excellence. Int J Health Care Qual Assur. 2007; 20: 181-183. https://doi.org/10.1108/
09526860710743327 PMID: 17585615

Truong BTT, Nguyen P V., Vrontis D, Inuwa |. Exploring the interplay of intellectual capital, environmen-
tal compliance, innovation and social media usage in enhancing business performance in Vietnamese
manufacturers. Journal of Intellectual Capital. 2024. https://doi.org/10.1108/JIC-10-2023-0233

Teece DJ. Dynamic capabilities as (workable) management systems theory. Journal of Management &
Organization. 2018; 24: 359-368.

Amores-Salvadé J, Castro GM, Navas-Lépez JE. Green corporate image: moderating the connection
between environmental product innovation and firm performance. J Clean Prod. 2014; 83: 356—365.
https://doi.org/10.1016/j.jclepro.2014.07.059

Melander L. Customer and Supplier Collaboration in Green Product Innovation: External and Internal
Capabilities. Bus Strategy Environ. 2018; 27: 677—693. https://doi.org/10.1002/bse.2024

O’Cass A, Sok P. The role of intellectual resources, product innovation capability, reputational
resources and marketing capability combinations in firm growth. International Small Business Journal:
Researching Entrepreneurship. 2014; 32: 996—1018. https://doi.org/10.1177/0266242613480225

Oura MM, Zilber SN, Lopes EL. Innovation capacity, international experience and export performance
of SMEs in Brazil. International Business Review. 2016; 25: 921-932. https://doi.org/10.1016/j.ibusrev.
2015.12.002

Truong BTT, Nguyen P V., Vrontis D. Enhancing firm performance through innovation: the roles of intel-
lectual capital, government support, knowledge sharing and knowledge management success. Journal
of Intellectual Capital. 2024; 25: 188—209. https://doi.org/10.1108/JIC-08-2023-0181

Truong BTT, Nguyen P Van, Vrontis D, Ahmed ZU. Unleashing corporate potential: the interplay of intel-
lectual capital, knowledge management, and environmental compliance in enhancing innovation and
performance. Journal of Knowledge Management. 2024; 28: 1054—1073. https://doi.org/10.1108/JKM-
05-2023-0389

Franco M, Garcia M. Drivers of ICT acceptance and implementation in micro-firms in the estate agent
sector: influence on organizational performance. Inf Technol Dev. 2018; 24: 658—680. https://doi.org/
10.1080/02681102.2017.1379378

Tan S-H, Habibullah MS, Tan S-K, Choon S-W. The impact of the dimensions of environmental perfor-
mance on firm performance in travel and tourism industry. J Environ Manage. 2017; 203: 603—-611.
https://doi.org/10.1016/j.jenvman.2017.02.029 PMID: 28285804

Cainelli G, D’Amato A, Mazzanti M. Resource efficient eco-innovations for a circular economy: Evi-
dence from EU firms. Res Policy. 2020; 49. https://doi.org/10.1016/j.respol.2019.103827

Hu J, Pan X, Huang Q. Quantity or quality? The impacts of environmental regulation on firms’ innova-
tion—Quasi-natural experiment based on China’s carbon emissions trading pilot. Technol Forecast Soc
Change. 2020; 158. https://doi.org/10.1016/j.techfore.2020.120122

Peng H, Shen N, Ying H, Wang Q. Can environmental regulation directly promote green innovation
behavior?——based on situation of industrial agglomeration. J Clean Prod. 2021; 314: 128044. https://
doi.org/10.1016/j.jclepro.2021.128044

Ramanathan R, Black A, Nath P, Muyldermans L. Impact of environmental regulations on innovation
and performance in the UK industrial sector. Management Decision. 2010; 48: 1493—1513. https://doi.
0rg/10.1108/00251741011090298

Wagner M, Schaltegger S. The Effect of Corporate Environmental Strategy Choice and Environmental
Performance on Competitiveness and Economic Performance: European Management Journal. 2004;
22: 557-572. https://doi.org/10.1016/j.em].2004.09.013

Raikar S, Adamson S. Tax structures for financing renewable energy projects in the U.S. Renewable
Energy Finance. Elsevier; 2020. pp. 67-98. https://doi.org/10.1016/B978-0-12-816441-9.00006—4

Hsu CC, Quang-Thanh N, Chien FS, Li L, Mohsin M. Evaluating green innovation and performance of
financial development: mediating concerns of environmental regulation. Environmental Science and
Pollution Research. 2021; 28: 57386-57397. https://doi.org/10.1007/s11356-021-14499-w PMID:
34089450

Garcia-Morales VJ, Lloréns-Montes FJ, Verdu-Jover AJ. The Effects of Transformational Leadership
on Organizational Performance through Knowledge and Innovation *. British Journal of Management.
2008; 19: 299-319. https://doi.org/10.1111/].1467-8551.2007.00547.x

Camisén C, Puig-Denia A. Are quality management practices enough to improve process innovation?
Int J Prod Res. 2016; 54: 2875-2894. https://doi.org/10.1080/00207543.2015.1113326

Cattani G, Kim J. Variety-seeking, learning and performance. PLoS One. 2021; 16: €0247034. https://
doi.org/10.1371/journal.pone.0247034 PMID: 33684105

PLOS ONE | https://doi.org/10.1371/journal.pone.0313075 December 17, 2024 21/22


https://doi.org/10.1108/09526860710743327
https://doi.org/10.1108/09526860710743327
http://www.ncbi.nlm.nih.gov/pubmed/17585615
https://doi.org/10.1108/JIC-10-2023-0233
https://doi.org/10.1016/j.jclepro.2014.07.059
https://doi.org/10.1002/bse.2024
https://doi.org/10.1177/0266242613480225
https://doi.org/10.1016/j.ibusrev.2015.12.002
https://doi.org/10.1016/j.ibusrev.2015.12.002
https://doi.org/10.1108/JIC-08-2023-0181
https://doi.org/10.1108/JKM-05-2023-0389
https://doi.org/10.1108/JKM-05-2023-0389
https://doi.org/10.1080/02681102.2017.1379378
https://doi.org/10.1080/02681102.2017.1379378
https://doi.org/10.1016/j.jenvman.2017.02.029
http://www.ncbi.nlm.nih.gov/pubmed/28285804
https://doi.org/10.1016/j.respol.2019.103827
https://doi.org/10.1016/j.techfore.2020.120122
https://doi.org/10.1016/j.jclepro.2021.128044
https://doi.org/10.1016/j.jclepro.2021.128044
https://doi.org/10.1108/00251741011090298
https://doi.org/10.1108/00251741011090298
https://doi.org/10.1016/j.emj.2004.09.013
https://doi.org/10.1016/B978-0-12-816441-9.00006%26%23x2013%3B4
https://doi.org/10.1007/s11356-021-14499-w
http://www.ncbi.nlm.nih.gov/pubmed/34089450
https://doi.org/10.1111/j.1467-8551.2007.00547.x
https://doi.org/10.1080/00207543.2015.1113326
https://doi.org/10.1371/journal.pone.0247034
https://doi.org/10.1371/journal.pone.0247034
http://www.ncbi.nlm.nih.gov/pubmed/33684105
https://doi.org/10.1371/journal.pone.0313075

PLOS ONE Navigating challenges in vietnamese enterprises: An examination of the interplay key factor on performance

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

Bhatia MS, Jakhar SK. The effect of environmental regulations, top management commitment, and
organizational learning on green product innovation: Evidence from automobile industry. Bus Strategy
Environ. 2021; 30: 3907-3918. https://doi.org/10.1002/bse.2848

Camelo-Ordaz C, Garcia-Cruz J, Sousa-Ginel E, Valle-Cabrera R. The influence of human resource
management on knowledge sharing and innovation in Spain: the mediating role of affective commit-
ment. The International Journal of Human Resource Management. 2011; 22: 1442—1463. https://doi.
org/10.1080/09585192.2011.561960

Shipton H, Sparrow P, Budhwar P, Brown A. HRM and innovation: looking across levels. Human
Resource Management Journal. 2017; 27: 246—263. https://doi.org/10.1111/1748-8583.12102

Weerawardena J, O’Cass A, Julian C. Does industry matter? Examining the role of industry structure
and organizational learning in innovation and brand performance. J Bus Res. 2006; 59: 37—45. https://
doi.org/10.1016/j.jbusres.2005.02.004

Lee AV., Vargo J, Seville E. Developing a Tool to Measure and Compare Organizations’ Resilience.
Nat Hazards Rev. 2013; 14: 29—41. https://doi.org/10.1061/(ASCE)NH.1527-6996.0000075

Nguyen P V., Huynh HTN, Lam LNH, Le TB, Nguyen NHX. The impact of entrepreneurial leadership on
SMEs’ performance: the mediating effects of organizational factors. Heliyon. 2021; 7: 1—13. https://doi.
org/10.1016/j.heliyon.2021.e07326 PMID: 34195431

Hair JF, Howard MC, Nitzl C. Assessing measurement model quality in PLS-SEM using confirmatory
composite analysis. J Bus Res. 2020; 109: 101-110. https://doi.org/10.1016/}.jbusres.2019.11.069

Podsakoff PM, MacKenzie SB, Lee J-Yeon, Podsakoff NP. Common method biases in behavioral
research: a critical review of the literature and recommended remedies. J Appl Psychol. 2003; 88: 978—
903. https://doi.org/10.1037/0021-9010.88.5.879 PMID: 14516251

Kock N. Common method bias in PLS-SEM: A full collinearity assessment approach. International Jour-
nal of e-Collaboration. 2015; 11: 1-10. https://doi.org/10.4018/ijec.2015100101

Sarstedt M, Ringle CM, Hair JF. Partial Least Squares Structural Equation Modeling. Handbook of Mar-
ket Research. Cham: Springer International Publishing; 2022. pp. 587—632. https://doi.org/10.1007/
978-3-319-57413-4_15

Chin WW. The partial least squares approach for structural equation modeling. Modern methods for
business research. 1998; 295: 295-336. https://doi.org/10.1016/j.aap.2008.12.010 PMID: 19245892

Fornell C, Larcker DF. Structural Equation Models with Unobservable Variables and Measurement
Error: Algebra and Statistics. Journal of Marketing Research. 1981; 18: 382-388. https://doi.org/10.
1177/002224378101800313

Hair J, Black W, Babin B, Anderson R. Multivariate Data Analysis a Global Perspective, Prentice Hall.
Upper Saddle River, NJ. 2010.

Henseler J, Ringle CM, Sarstedt M. A new criterion for assessing discriminant validity in variance-based
structural equation modeling. J Acad Mark Sci. 2015; 43: 115—-135. https://doi.org/10.1007/s11747-
014-0403-8

Hair JF, Risher JJ, Sarstedt M, Ringle CM. When to use and how to report the results of PLS-SEM.
European Business Review. 2019; 31: 2—24. https://doi.org/10.1108/EBR-11-2018-0203

PLOS ONE | https://doi.org/10.1371/journal.pone.0313075 December 17, 2024 22/22


https://doi.org/10.1002/bse.2848
https://doi.org/10.1080/09585192.2011.561960
https://doi.org/10.1080/09585192.2011.561960
https://doi.org/10.1111/1748-8583.12102
https://doi.org/10.1016/j.jbusres.2005.02.004
https://doi.org/10.1016/j.jbusres.2005.02.004
https://doi.org/10.1061/%28ASCE%29NH.1527-6996.0000075
https://doi.org/10.1016/j.heliyon.2021.e07326
https://doi.org/10.1016/j.heliyon.2021.e07326
http://www.ncbi.nlm.nih.gov/pubmed/34195431
https://doi.org/10.1016/j.jbusres.2019.11.069
https://doi.org/10.1037/0021-9010.88.5.879
http://www.ncbi.nlm.nih.gov/pubmed/14516251
https://doi.org/10.4018/ijec.2015100101
https://doi.org/10.1007/978-3-319-57413-4%5F15
https://doi.org/10.1007/978-3-319-57413-4%5F15
https://doi.org/10.1016/j.aap.2008.12.010
http://www.ncbi.nlm.nih.gov/pubmed/19245892
https://doi.org/10.1177/002224378101800313
https://doi.org/10.1177/002224378101800313
https://doi.org/10.1007/s11747-014-0403-8
https://doi.org/10.1007/s11747-014-0403-8
https://doi.org/10.1108/EBR-11-2018-0203
https://doi.org/10.1371/journal.pone.0313075

