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A B S T R A C T

This study aimed to examine the key factors that influence entrepreneurial innovation and 
organizational performance, specifically focusing on the impact of environmental policy in-
struments, intellectual capital, and organizational learning. In the context of the resource-based 
view and institutional theory, the authors developed a comprehensive research model to estab-
lish hypotheses about the relationships between these factors. Utilizing a survey-based technique 
with random sampling, this study analyzes the complex relationships between variables by 
employing structural equation modeling. Data were obtained from 323 members of management 
teams from Vietnamese firms. The results emphasize the significant advantage of accruing in-
tellectual capital and fostering organizational learning in response to the impact of environmental 
policy instruments on entrepreneurial innovation. Furthermore, integrating intellectual capital, 
entrepreneurial innovation, and organizational learning is shown to improve organizational 
performance. Entrepreneurial innovation plays a role in connecting organizational performance 
with intellectual capital and organizational learning. The study’s findings provide valuable in-
sights for scholars and professionals, enhancing comprehension of complex interactions among 
various elements. Entrepreneurs can utilize these observations to develop inventive tactics that 
harness both internal and external resources to effectively promote innovation and improve 
business performance.

1. Introduction

In recent years, regulatory bodies worldwide have increasingly prioritized the development of comprehensive regulations and 
suggestions for implementing environmentally friendly practices in producing and providing products and services. Environmental 
issues stemming from swift industrial growth have become a primary focus for businesses, governments, and societies at large. 
Moreover, institutional pressure encompasses the imposition of limitations on business conduct through the establishment of 
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regulations, incentives, and penalties. Such pressure arises mostly from requirements imposed by legal authorities [1]. The growing 
concern among consumers, governments, and societies regarding environmental contamination has increased the recognition of the 
significance of green innovation [1] and institutional pressure, particularly in terms of environmental policy instruments, for achieving 
sustainable development across various industries and countries [2,3].

In today’s fiercely competitive business landscape, the survival and prosperity of enterprises hinge on their ability to embrace 
innovation. The organizational resource-based view (RBV) posits that a firm’s distinctive talents and resources play a pivotal role in its 
success and sustained competitive advantage [4]. Moreover, the success of innovative operations in the knowledge-driven economy 
relies on exceptional internal resources, such as intellectual capital (IC) and organizational learning supports, and external resources, 
such as environmental policy instruments [5]. IC is a combination of information, experience, and practical skills that, when utilized, 
can generate value [6]. Organizational learning refers to an organization’s ability to process knowledge and adapt its behavior to 
reflect a new cognitive environment, with the goal of enhancing its performance [7,8]. Environmental policy instruments are gov-
ernment efforts to reduce air and water pollution, solid waste, and natural resource depletion for effective environmental management 
and governance [9].

Despite a prevailing assumption that IC positively impacts innovation outcomes, empirical investigations of its actual effects have 
failed to reach consensus, prompting calls for further research into the relationship between IC and innovative performance [10].

Organizational learning significantly impacts the understanding of the factors driving organizational performance [11–14]. 
Empirical studies exploring the relationship between organizational learning and organizational performance have yielded mixed 
results. Some have found a positive linear relationship [12–15], others have identified a negative linear relationship [16], and still 
others have found no significant association [17]. To resolve these contradictory results, some scholars have examined the interme-
diate processes that underlie the connection between organizational learning and organizational performance [18], proposing 
innovation as a crucial mediating factor. Despite the valuable insights produced by previous studies, there remains a lack of under-
standing regarding the role of entrepreneurial innovation in the relationships between IC, organizational learning supports, envi-
ronmental policy instruments, and their impact on organizational performance.

At the same time, organizations are functioning in more turbulent business environments and under existential pressures [19,20]. 
Modern organizations must be more flexible, adaptable, and innovative to endure and flourish. The primary challenge for firms lies in 
identifying a way to function efficiently with substantial profitability while simultaneously upholding their environmental and social 
obligations. Despite the significant demand for effective solutions, research investigating the potential influence of innovation and 
internal and external resources on organizational performance in Vietnam is scarce.

This study aimed to fill these research gaps by integrating the RBV with institutional theory. Specifically, it investigated the role of 
entrepreneurial innovation in mediating the relationships between organizational learning and IC with organizational performance, in 
the context of Vietnamese enterprises.

To meet these research objectives, an empirical study was undertaken utilizing a sample dataset of 323 managers from Vietnamese 
enterprises and using the partial least squares structural equation modeling (PLS-SEM) methodology to investigate three distinct 
research questions. 

RQ1. What environmental policy instruments affect entrepreneurial innovation?

RQ2. What role does entrepreneurial innovation play in the relationships between organizational learning supports, IC, and orga-
nizational performance?

RQ3. What organizational learning supports and IC affect organizational performance?

The findings offer valuable insights into how businesses can utilize their internal and external resources to overcome institutional 
pressure, improve their innovative operations, and achieve robust business performance. Specifically, this study offers several distinct 
contributions to the existing body of literature and business practices. The research model extends the RBV and institutional theory to 
explain how environmental policy instruments, IC, organizational learning support, and entrepreneurial innovation interact to 
enhance organizational performance. Furthermore, the research verifies that innovation plays a partially mediating role in linking 
organizational learning and IC to organizational performance. This study examined how 2 s-order constructs, IC and environmental 
policy instruments, impact organizational performance. The findings enable the formulation of numerous crucial suggestions for 
corporate managers, stakeholders, and legislators.

2. Literature review

2.1. Resource-based view theory

The RBV theory was initially developed by Wernerfelt [21] and later expanded by Barney [4]. This theory emphasizes the 
importance of resources as the fundamental determinants of business performance. Resources are defined broadly to include all assets, 
capabilities, organizational processes, business properties, information, knowledge, and other elements that an organization possesses 
or controls. According to this theory, differences in performance among organizations within the same industry can be attributed to 
each organization’s possession of unique and diverse resources, characterized by factors such as value, rarity, inimitability, and 
nonsubstitutability. After undergoing extensive development in recent years, the RBV theory has gained widespread acceptance among 
scholars in the field of management studies [11,22].
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2.2. Institutional theory

Institutional theory is a theoretical framework that Zucker [23] introduced to analyze social processes, particularly external factors. 
It proposes that organizations are affected by normative constraints that may originate from external sources, such as the state, or from 
within the organization itself. This theory examines the impact of external pressures on organizational behavior, particularly how 
these pressures lead to conformity [24]. Moreover, multiple studies indicate that as the level of institutional pressure rises, enterprises 
tend to become more alike in their efforts to establish legitimacy. As an instance of management innovation, the widespread adoption 
of the ISO 14000 standard in developed nations showcases consistently imitative behavior [25].

Recently, enterprises have garnered attention for their involvement in environmental pollution issues. Authorities have imple-
mented numerous measures to increase the financial burden associated with producing emissions [1,26]. Therefore, enterprises now 
use proactive environmental measures to comply with stricter environmental laws and minimize their environmental footprint [27]. 
Typically, in response to more stringent environmental regulations, enterprises are increasingly allocating resources to research and 
development (R&D) initiatives, aiming to uncover better and more innovative solutions.

Overall, this study aimed to investigate the relationships between internal resources and the external institutional pressures that 
influence many aspects of business behavior and performance by combining the RBV and institutional theory. Drawing on the RBV’s 
emphasis on internal resources like intellectual capital and organizational learning, the study proposes hypotheses regarding their 
impact on entrepreneurial innovation and business performance. In addition, by incorporating insights from institutional theory that 
emphasize the importance of external environmental elements and institutional forces, the study broadens its hypotheses to include 
the effects of environmental policy tools on corporate innovation. This holistic approach acknowledges the dynamic interaction of 
internal resources, external institutional forces, and organizational responses, providing a comprehensive framework for under-
standing how organizations navigate challenges, innovate, and ultimately achieve long-term performance outcomes.

2.3. Entrepreneurial innovation

Innovation refers to the implementation of management practices, procedures, and service processes that are inventive and 
responsive to changes in the environment, especially regarding the adoption of new technologies. The goal is to meet new and diverse 
needs and expectations, thereby creating a competitive advantage for a company offering new services in various domains [28]. 
Entrepreneurial innovativeness refers to the active pursuit of novel prospects and goods, as well as the removal of outdated operations, 
to gain an advantage over rivals and, in turn, increase the creative use of resources and enhance business performance [29,30]. 
Previous studies have demonstrated how innovation promotes organizational excellence, competitiveness, profitability, and efficiency 
[31–33]. The RBV can help an organization acquire a competitive advantage through its ability to learn and adapt to new knowledge. 
This can serve as an explanation for the expected relationship between the organization’s knowledge and learning capacity, inno-
vation, and firm performance.

2.4. Environmental policy instruments and entrepreneurial innovation

Policy instruments are the mechanisms used by governments to implement policies to accomplish political objectives [34]. 
Likewise, environmental policy instruments refer to the actions governments undertake to tackle air and water pollution, solid waste, 
and the depletion of natural resources, thus providing effective environmental management and governance [9]. Choosing the right 
instrument is a complex task that involves the consideration of both efficacy and suitability [35]. The emergence of environmental 
governance practices has resulted in the development of information methods and voluntary agreements to effectively promote good 
governance [3].

Lindeneg [36] proposed categorizing environmental policy instruments as market-based or command-and-control instruments. 
Market-based mechanisms address the external costs of environmental pollution by implementing such measures as sewage charges, 
environmental subsidies, emissions trading, and other market-oriented approaches [37,38]. Implementing such measures can moti-
vate organizations to adopt environmental innovations, thereby reducing costs that affect firm performance. Another explanation 
worth mentioning is that being environmentally conscious and implementing eco-friendly practices are linked to long-term organi-
zational advantages. Firms with financial incentives may take on greater risks to achieve long-term rewards. They may develop the 
ability to absorb and implement environmental innovations due to environmental and R&D spillover effects [2,3]. In other words, 
environmental policy instruments predictably encourage firms to seek innovation while reducing costs. Overall, enterprises have 
pursued environmental policy instruments that create a significant driving force to enhance innovation [1,3,39,40].

Command-and-control instruments refers to the measures state administrative departments implement to promote relevant laws, 
regulations, and standard compliance. These measures aim to prohibit or restrict producers’ use of specific pollutants or production 
methods, thereby influencing polluters’ behavior [3]. Moreover, routines driven by command-and-control regulation can create 
continuous organizational change and adaptation [41], acting as a catalyst for information exchange and effectively identifying 
innovation opportunities that would otherwise be hindered by organizational stagnation [2]. Similarly, the command-and-control 
instrument employs a variety of compulsory means to regulate activities, including imposing technological requirements and 
setting limits on pollutant discharge concentration [42]. Importantly, those acts effectively function as constraints on businesses, 
compelling them to comply with standards or face legal consequences.

This resonates with institutional theory, which suggests that institutional pressure compels firms to comply with legitimacy 
standards and reduce costs associated with illicit operations. This will lead corporations to retire outdated manufacturing methods and 
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research innovative solutions to enhance production processes. The stronger the impact of environmental policy instruments on or-
ganizations, the greater their motivation to innovate and the lower the level of social pressure they may encounter. Enterprises with 
low investment in environmental sustainability may feel pressure to establish legitimacy [43]. Thus, in line with institutional theory 
and previous studies, the researchers proposed. 

H1. Environmental policy instruments positively affect entrepreneurial innovation.

2.5. Organizational learning supports and entrepreneurial innovation

Organizational learning refers to an organization’s ability to effectively assimilate knowledge and adapt its actions in response to 
changing cognitive circumstances, with the ultimate goal of enhancing its overall performance [7,8]. Organizational learning allows 
organizations to optimize their ability to adapt and generate new ideas by aligning their internal resources with external demands. 
March [44] categorized learning into two main types: exploitative learning and exploratory learning. Exploitative activities include the 
process of carefully choosing, applying, enhancing, and perfecting preexisting information. Exploration is when an organization 
actively seeks, uncovers, and generates novel information and pursues new possibilities. Effectively managing both exploration and 
exploitation is crucial for an organization’s long-term survival and success [45]. However, balancing two processes is difficult, as they 
often compete for scarce resources. In other words, allocating more resources to exploitation results in a reduction of resources 
available for exploration, and vice versa.

Worth noting is that the RBV posits organizational learning as an essential component of businesses’ strategic resources [46]. This 
study’s association with the RBV suggests that a firm’s competitive advantage relies primarily on its organizational context and its 
valuable, uncommon, and difficult-to-replicate talents and core competencies, rather than its static resources. The ability to learn and 
innovate are intangible assets of organizations. Therefore, enhancing the level of organizational learning support results in a 
competitive advantage. As organizations gain knowledge, their employees develop the capacity to enhance adaptability, flexibility, 
and effectiveness, ensuring the resilience and competitiveness of the organization [20,47]. Organizations that prioritize learning are 
better equipped to capitalize on market possibilities, thus enhancing their ability to innovate, create, thrive, and progress [8,48]. This 
also aligns with the idea that the pursuit of new information is naturally intertwined with the improvement of current knowledge. This 
combination of exploration and exploitation may lead to novel outcomes [49,50] and higher-level performance [51]. Thus, the re-
searchers proposed. 

H2. Organizational learning support can positively affect entrepreneurial innovation.

2.6. Intellectual capital and entrepreneurial innovation

Intellectual capital refers to a collection of knowledge, experience, and practical talents that organizations can use to generate value 
[6]. Many studies on intellectual capital categorize it into three groups: human capital, structural capital, and relational capital. 
Human capital is an organization’s most substantial intangible asset [52–54]. It encompasses activities related to education, training, 
and career development and aims to enhance employees’ knowledge, skills, abilities, values, and social assets. Many previous studies 
have found that human capital contributes the skills necessary to develop an organizational knowledge base, which, in turn, improves 
firm performance. Other studies have indicated that the knowledge employees possess, along with well-functioning external networks, 
constitute the most effective combination for achieving success [55]. Structural capital refers to the nonhuman knowledge resources 
inside an organization that facilitate the performance of human capital [56]. This category consists of information systems and da-
tabases, established routines, procedures, processes, corporate culture, methods, business development plans, intellectual property, 
and any other assets beyond physical assets that contribute to the organization’s worth [57]. Relational capital is the collective value of 
assets that facilitate and oversee ties with the surrounding environment [28].

Intellectual capital is the knowledge and information possessed by an organization, which can function as a unique intangible asset 
that helps organizations foster innovation [58,59]. Integrating this premise with the RBV suggests that businesses with extensive and 
diverse knowledge will possess a greater capacity for creativity. Hence, utilizing an organization’s intellectual capital is both a method 
and a necessity for promoting innovation. Based on these arguments, the researchers proposed. 

H3. Intellectual capital positively affects entrepreneurial innovation.

2.7. Organizational learning supports, organizational innovation, and performance

Human resources are paramount in organizations and play a crucial role in determining organizational effectiveness and perfor-
mance [20]. Additionally, the RBV posits that innovative human resource practices are crucial for gaining a competitive advantage, 
highlighting the significance of human and intellectual functions in achieving strategic objectives [4,60]. Therefore, the more orga-
nizational learning supports human resource management, the more opportunities the organization will have to improve and develop 
firm performance, achieving competitive advantage through innovative capacities. Organizational learning is an ongoing process that 
occurs over time, providing the organization with additional abilities and knowledge to enhance its competence [61] and improve 
performance through various activities [14]. The literature in this field has also emphasized the importance of organizational learning 
for the efficient functioning and long-term sustainability of organizations [61,62].

First, empirical studies have demonstrated growing scholarly interest in the correlation between organizational learning and 
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performance, despite the existing literature presenting ambiguous results. Several studies suggest that organizational learning aids 
enterprises in updating their existing knowledge, acquiring new knowledge, and disseminating it across the organization, thereby 
contributing to enhancing enterprise performance. In particular, several studies have provided evidence to support the existence of a 
positive relationship between organizational learning and performance [11–15]. Meanwhile, other studies argue that organizational 
learning involves consuming resources, including intangible resources such as information and knowledge. However, these studies 
suggest that acquiring information and knowledge through organizational learning does not directly affect the performance of small 
and medium-sized enterprises. In other words, no significant correlation exists between organizational learning and performance [17]. 
To resolve these contradictory results, some scholars examined the intermediate processes involved in the connection between 
organizational learning and organizational performance [63] and found that innovation serves as a crucial mediating factor. Although 
their study provided useful insights, there remains a limited understanding of the mediating factors (such as enterprise innovation) 
that can convert both organizational learning supports and intellectual capital into organizational performance. To fill this gap, this 
study investigated these mediating effects.

Second, a direct association exists between organizational innovation and organizational performance. Organizations that actively 
pursue innovation and successfully adjust to their surroundings are more likely to acquire the skills necessary to enhance their per-
formance and maintain a sustainable competitive edge [14,64]. García-Morales et al. [65] highlighted open innovation and organi-
zational learning as key determinants of organizational performance. They emphasized these factors as crucial for increasing market 
share and providing companies with a competitive advantage through improved organizational performance [14,65]. Other empirical 
studies have confirmed a significant positive relationship between organizational innovation and performance [66].

Finally, intellectual capital is the primary source of competitive advantage, significantly influencing an organization’s innovation 
performance [67]. The growing focus on intellectual capital might be due to organizations’ desire to achieve success through inno-
vation performance [58,59]. Based on these arguments, the researchers proposed the following hypotheses. 

H4. Organizational learning supports positively and significantly impact organizational performance.

H5. Entrepreneurial innovation positively and significantly impacts organizational performance.

H6. Intellectual capital positively and significantly impacts organizational performance.

The study introduces a research model that elucidates the relationships between the variables covered by the six hypotheses, 
drawing from discussions in the literature. The paper also examines the mediating role of entrepreneurial innovation in connecting 
organizational learning supports and intellectual capital with organizational performance. Fig. 1 illustrates the research model. It is 
worth noting that two constructs—environmental policy instruments and intellectual capital—are established as second-order 
constructs.

Fig. 1. Research model.
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3. Methodology

3.1. Sample and procedure

The study design’s basis is a quantitative method, using a survey-based technique to collect data. To adapt the measurements to 
Vietnamese circumstances, an English instructor initially translated the questionnaire into Vietnamese and made necessary modifi-
cations. Subsequently, the authors conducted two group discussions that included six directors from various enterprises and two 
government executives serving on an industrial zone administration board. In response to participants’ comments, the questionnaire 
underwent modifications to align it with the specific research setting in Vietnam. In addition, the authors ran a pilot test involving 35 
participants and made minor adjustments to confirm that meanings were appropriate within the research context.

Notably, the researchers modified the questionnaire to align with relevant literature, incorporating insights from two group dis-
cussions and the pilot test to accurately capture the underlying variables examined in this investigation, as outlined in the supple-
mental file. Before the data-gathering process commenced, this project received approval from the Center for Public Administration 
Ethics Committee (CFPA-RC-23-02-23) and obtained consent from the participants (CFPA-RC-26-02-23).

The researchers designed the questionnaire to capture managers’ perceptions of their enterprises regarding intellectual capital, 
environmental policy instruments, innovative activities, and organizational performance. The authors obtained robust endorsement 
from the management boards of the industrial zones in Dong Nai Province, Vietnam, to obtain access to a roster of 850 prospective 
enterprises. They acquired a sample of 323 valid responses for analysis by randomly selecting 500 enterprises from the list that would 
receive the questionnaire between March and August 2023. Table 1 shows specific information on the characteristics of the sample.

3.2. Measures

This study’s latent constructs used a 7-point Likert scale, ranging from “1 = strongly disagree” to “5 = strongly agree.” The authors 
made minor modifications to all structural items in previous studies to fit the context of Vietnam. First, they adapted environmental 
policy instruments from previous studies [3,39,40]. However, this study distinguished itself by building this variable as a second-order 
construct with an overall Cronbach’s alpha (α) of 0.905, exceeding the 0.6 threshold. This includes three first-order constructs: 
command-and-control instruments (α = 0.902), market-based instruments (α = 0.914), and information-based instruments (α =
0.832).

Second, the researchers adapted entrepreneurial innovation with five items from prior studies [47,68] (overall α = 0.854). Third, 
they adapted organizational learning supports with four items from previous studies [8,48] (overall α = 0.829). Fourth, they adapted 
intellectual capital from prior studies [52–54], established it as a second-order construct (overall α = 0.953), and included three 
first-order constructs: human intellectual capital (α = 0.907), structural intellectual capital (α = 0.908), and relational intellectual 
capital (α = 0.901). Finally, they adapted organizational performance from other studies [69] (overall α = 0.891). Table 2 provides 
further details of the reliability and validity results for all constructs in the research model.

3.3. Data analysis

One limitation of the PLS-SEM approach is its lack of traditional fit indices and rigorous measurement model assessment, compared 
to the covariance-based structural equation modeling (CB-SEM) approach. This can lead to inflated estimates and potential oversight of 
measurement error and validity issues. Moreover, CB-SEM is a well-established and extensively researched method in the field of social 

Table 1 
Sample characteristics.

Characteristics Number (N¼323) Percentage (%)

Job title Board of directors 65 20.10 %
Executive managers 258 79.90 %

Working experience 5–10 years 6 1.90 %
11–15 years 59 18.30 %
16–20 years 129 39.90 %
More than 20 years 129 39.90 %

Number of employees Less than 20 6 1.90 %
20–50 25 7.70 %
51–99 37 11.50 %
100–199 101 31.30 %
200–299 65 20.10 %
More than 300 89 27.60 %

Industry Electricity and water supply 28 8.70 %
Finance and banking 84 26.00 %
Logistics and supply chain 12 3.70 %
Manufacturing 105 32.50 %
Warehouse, factory, land for rent 94 29.10 %

Source: Created by the authors.
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sciences. However, PLS-SEM has become increasingly popular in organizational research applications in the last decade, as a sup-
plemental approach to SEM [70]. The researchers based the decision to utilize the PLS-SEM methodology on its recognized effec-
tiveness and flexibility. The social sciences commonly use this method, and it is well-suited to complex models with complicated 

Table 2 
Reliability and validity of the constructs.

Constructs and items λ α CR AVE FCVIF

Environmental policy instruments (EPI) (Second-order construct)  0.905 0.910 0.540 
Command-and-control instruments (First-order construct)  0.902 0.902 0.836 1.994
EPI1 If our enterprise violates environmental standards, it will be subject to strict penalties. 0.904    
EPI2 The laws and regulations that our enterprise faces are very sound. 0.920    
EPI3 The technical standards of pollution reduction that our enterprise faces are very stringent. 0.919    

Market-based instruments (First-order construct)  0.914 0.917 0.795 1.201

EPI4 By carrying out environmental pollution control, our enterprise can get tax concessions. 0.655    
EPI5 By carrying out environmental pollution control, our enterprise can get government subsidies. 0.891    
EPI6 If discharging pollution, our enterprise should bear the corresponding taxes. 0.927    
EPI7 Our enterprise should pay a certain amount of pollution margin. 0.841    

Information-based instruments (First-order construct)  0.832 0.833 0.749 1.512

EPI8 Our enterprise must release environmental information in a timely manner. 0.786    
EPI9 Our enterprise’s environmental management standards have ISO14000 certification. 0.745    
EPI10 Our enterprise promises to voluntarily achieve higher environmental performance than regulatory 

requirements.
0.756    

Entrepreneurial innovation (EI)  0.854 0.866 0.635 1.455

EI1 Our enterprise has abilities to use new technology. 0.808    
EI2 Our enterprise is willing to take first-mover advantage in product value addition. 0.825    
EI3 Our leaders don’t fear risk-taking while implementing new technology. 0.657    
EI4 Our enterprise is familiar with using information and communications technology (ICT) applications in 

business.
0.846    

EI5 Our enterprise has skills in adapting technology trends to help create new things. 0.833    

Organizational learning supports (OL)  0.829 0.840 0.661 1.639

OL1 The enterprise has acquired and shared a significant amount of new and relevant knowledge, which has 
provided a competitive advantage.

0.840    

OL2 The enterprise’s members have acquired some critical capacities and skills that provide a competitive 
advantage.

0.861    

OL3 The entrepreneurial improvements have been fundamentally influenced by new knowledge entering the 
enterprise.

0.742    

OL4 The enterprise is a learning organization. 0.803    

Intellectual capital (IC) (Second-order construct)  0.953 0.953 0.658 

Human intellectual capital (First-order construct)  0.907 0.907 0.782 1.428

HIC1 Employees of our enterprise have excellent professional skills in their jobs and functions. 0.817    
HIC2 The enterprise provides well-designed training programs. 0.863    
HIC3 Employees are creative in our enterprise. 0.805    
HIC4 Employees hold suitable work experience for accomplishing their job successfully in our enterprise. 0.666    

Structural intellectual capital (First-order construct)  0.908 0.909 0.784 1.675

SIC1 Our enterprise responds to changes very quickly. 0.794    
SIC2 Our enterprise emphasizes new market development. 0.784    
SIC3 Our enterprise’s culture and atmosphere are flexible and comfortable. 0.792    
SIC4 The overall operations procedure of our enterprise is very efficient. 0.799    

Relational intellectual capital (First-order construct)  0.901 0.901 0.772 1.411

RIC1 Our enterprise maintains appropriate interactions with its stakeholders. 0.839    
RIC2 Our enterprise maintains long-term relationships with customers. 0.896    
RIC3 Our enterprise has stable and good relationships with strategic partners. 0.902    
RIC4 Our enterprise solves problems through effective collaboration. 0.875    

Organizational performance (OP)  0.891 0.891 0.696 1.527

OP1 The enterprise is capable of sustainable development. 0.849    
OP2 The quality of the enterprise’s products/services has improved over time. 0.857    
OP3 The enterprise has a good reputation in the industry. 0.831    
OP4 The enterprise’s customers appreciate its product/service quality. 0.819    
OP5 The enterprise’s sales volume has increased over the last 3 years. 0.815    

Notes: Factor loading: λ, Cronbach’s alpha: α.
Source: Created by the authors.
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structures involving several interactions at the concept level [71,72]. The primary purpose of this study was to examine the re-
lationships between different latent variables within the complex research model. Hence, for this study design, PLS-SEM was 
appropriate for analyzing causal relationships among multiple independent and dependent variables, thereby prioritizing the vali-
dation or rejection of the hypotheses as formulated.

4. Results

4.1. Testing for convergent and discriminant validity

The researchers examined the research model using the SmartPLS 4.0 application package. Following the completion of descriptive 
studies, the authors employed the two-stage analytical technique outlined by Hair et al. [73]. Subsequently, the study examined 
convergent validity, discriminant validity, internal consistency, and reliability, as well as item-by-item reliability, to verify the model’s 
suitability. As shown in Table 2, both the minimum loading of 0.655 and the highest loading of 0.919 exceeded the threshold of 0.50 
[74]. The researchers assessed the study’s internal consistency and reliability by calculating α and composite reliability (CR) [75]. 
Table 2 shows that the measurement model exhibits internal consistency and reliability, with the CR value and α exceeding the 0.70 
threshold for all components. To evaluate convergent validity, the authors computed the average variance extracted (AVE). Table 2
demonstrates that all constructs had AVE values above the convergent validity threshold of 0.5 [74].

The researchers employed the Heterotrait–Monotrait (HTMT) criterion to evaluate discriminant validity, with an HTMT score 
below 0.90 establishing discriminant validity between two reflective conceptions [76]. Table 3 demonstrates that all values are inside 
the specified range, thus meeting the criterion for discriminant validity. Overall, the reflective constructs in the research model 
satisfied both convergent and discriminant validity.

4.2. Common method bias

Several researchers have discovered that using the full collinearity variance inflation factor (FCVIF) can detect common method 
bias (CMB). Kock [77] proposed that an FCVIF value below 3.3 indicates the absence of any CMB issues in the data, which Table 2
shows for all latent constructs.

4.3. Structural equation model

To test the structural models, the authors used the bootstrapping technique to calculate the estimates, R2, and respective t-values 
for resampling of 5000 [73]. R-squared values for entrepreneurial innovation and organizational performance were 0.510 and 0.689, 
respectively. These values of the endogenous constructs fall within the designated thresholding range. Consequently, these results were 
satisfactory, indicating a favorable model fit.

Table 4 also demonstrates the hypothesis testing. All hypotheses were accepted at a significant level (p-value <0.05). Moreover, the 
researchers estimated indirect effects to determine the mediation effects of entrepreneurial innovation on the relationships between 1) 
organizational learning supports and organizational performance and 2) intellectual capital and organizational performance. Table 4
depicts the mediation results, illustrating that all testing outcomes partially mediated these relationships.

5. Discussion and implications

5.1. The role of environmental policy instruments in enhancing entrepreneurial innovation

This study aimed to investigate the crucial aspects and environmental policy instruments involved in expanding the RBV and 
institutional theory. The findings demonstrate that environmental policy instruments exert a substantial influence on entrepreneurial 

Table 3 
Discriminant validity.

Construct (1) (2) (3) (4) (5) (6) (7) (8) (9)

HTMT ratio         
Command and Control (1)         
Entrepreneurial Innovation (2) 0.612        
Human Intellectual Capital (3) 0.543 0.534       
Information-Based Instrument (4) 0.818 0.536 0.539      
Market-Based Instrument (5) 0.424 0.245 0.340 0.582     
Organizational Learning Supports (6) 0.628 0.800 0.617 0.615 0.236    
Organizational Performance (7) 0.651 0.804 0.543 0.555 0.236 0.899   
Relational Intellectual Capital (8) 0.632 0.600 0.677 0.529 0.246 0.733 0.769  
Structural Intellectual Capital (9) 0.581 0.653 0.884 0.519 0.275 0.643 0.641 0.698 

Notes: The square root of AVE for a construct is highlighted in bold along the diagonal.
Source: Created by the authors.
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innovation (supporting H1, as shown in Table 4), consistent with previous studies [1,3,39,40]. The results indicate that environmental 
policy instruments establish a favorable atmosphere for innovation by aligning economic incentives, establishing benchmarks, and 
promoting cooperation. By incorporating environmental considerations into economic decision-making, these policies facilitate the 
advancement and acceptance of sustainable technologies, promoting both environmental preservation and economic expansion. 
Governments frequently provide financial incentives, such as subsidies and grants, to promote the advancement and acceptance of 
clean and sustainable technologies. This fosters innovation by mitigating the financial risks that R&D in green technologies entails. 
Furthermore, governments can establish stringent emission criteria and environmental rules to incentivize firms to allocate resources 
toward R&D efforts aimed at meeting these criteria. This can result in the emergence of novel technologies and methodologies that are 
more ecologically sustainable.

5.2. The role of intellectual capital and organizational learning supports stimulating organizational innovation and performance

First, the findings indicate that intellectual capital significantly impacts both entrepreneurial innovation (supporting H3) and 
organizational performance (supporting H6; see Table 4). Hence, the incorporation of intellectual capital substantially influences an 
organization’s bottom line. Moreover, organizations with strong intellectual–capital capabilities are more likely to have better pos-
sibilities for growth, a crucial factor in the organization’s long-term performance. These findings are consistent with existing research 
emphasizing the importance of intellectual capital in promoting innovation activities [58,59] and driving business outcomes [52–54]. 
Therefore, intellectual capital encompasses intangible assets and knowledge-based resources that are essential in stimulating business 
innovation and overall organizational performance.

Second, a positive association exists between the level of support for organizational learning and the extent of entrepreneurial 
innovation (supporting H2). This outcome aligns with initial expectations [8,48]. Organizations that prioritize learning can more 
effectively capitalize on market opportunities, leading to enhanced capacity for innovation, development, prosperity, and growth.

Finally, consistent with previous studies [11–15], the findings provide strong evidence to support the role of organizational 
learning support as a critical determinant of organizational performance (supporting H4). The literature suggests that enhanced 
integration of organizational learning within human resource management increases the potential for improved company performance 
and the attainment of competitive advantage by fostering innovative capacities. Organizational learning is a continuous process that 
occurs gradually. The organization gains supplementary capabilities and knowledge to augment its proficiency [61] and enhance 
overall performance [14]. Specifically, the findings from the mediating-effects tests demonstrate the partial mediation effect of 
entrepreneurial innovation.

5.3. Theoretical implications

Examining the connections between environmental policy instruments, entrepreneurial innovation, intellectual capital, organi-
zational learning supports, and organizational performance, by integrating the RBV and institutional theory is a valuable pursuit in the 
field of management studies and innovation management. Some of its theoretical contributions follow.

First, the traditional RBV framework focuses primarily on internal capabilities and resources. However, the integration of insti-
tutional theory enables the examination of external factors, such as environmental policy instruments, and internal resources, such as 
organizational learning support and intellectual capital. The research findings highlighted the roles of these factors in enhancing 
organizational innovation and performance in Vietnamese enterprises.

Second, within the institutional framework, incorporating environmental policy instruments as the second-order construct into this 
theory entails considering different types of policy instruments (such as market-based instruments, command-and-control instruments, 
and information-based instruments) as sub-dimensions that collectively represent the overall concept of environmental policy 

Table 4 
Hypothesis testing.

Direct effects

Hypothesis Estimates T-values P-values Remarks

H1. EPI → EI 0.126 2.410 0.016 Supported
H2. OL → EI 0.481 8.538 0.000 Supported
H3. IC → EI 0.208 3.244 0.001 Supported
H4. OL → OP 0.470 9.010 0.000 Supported
H5. EI → OP 0.270 5.446 0.000 Supported
H6. IC → OP 0.197 4.172 0.000 Supported

Mediation effects

Hypothesis Type Estimates T-values P-values Remarks

H4. OL → OP Direct 0.470 9.010 0.000 Supported
OL → EI → OP Indirect 0.130 4.161 0.000 Partial mediation

H6. IC → OP Direct 0.199 3.514 0.000 Supported
IC → EI → OP Indirect 0.056 2.129 0.033 Partial mediation

Source: Created by the authors.
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instruments. This approach enables a more intricate and all-encompassing comprehension of their function and influence. Importantly, 
this approach has the potential to foster the creation of novel policy instruments, combining the advantages of several types to 
effectively tackle intricate environmental problems. Similarly, IC is established as a second-order construct with the ability to provide a 
higher level of universality or a more inclusive viewpoint. This strategy allows for a deeper understanding of complex interactions 
while reducing the possible complications associated with generating multiple hypotheses. In simpler terms, it enhances the man-
ageability and clarity of our model, increasing its accuracy in representing the underlying theoretical framework. This approach 
supports the ability to produce more significant and reliable results.

Finally, within the RBV, integrating IC as a secondary construct involves assessing its different elements (i.e., human capital, 
structural capital, and relational capital) as subordinate dimensions that ultimately reflect the broader idea. This technique offers a 
more intricate and all-encompassing comprehension of the role and influence of intellectual capital within businesses. Specifically, it 
has profound implications for strategic management, organizational performance, innovation, and learning experience, offering vital 
insights for IC scholars and practitioners.

5.4. Practical implications

First, this research aids organizations in effectively aligning internal resources while considering external pressures. Organizations 
can use this alignment to enhance their creative capacity and facilitate learning activities. This paper also offers practical principles for 
implementing the use of intellectual capital, including encouraging individual creativity; implementing professional training pro-
grams; being open to new challenges; establishing strong relationships with stakeholders, customers, and strategic partners to 
encourage innovation; and improving overall performance.

Second, this paper offers a comprehensive analysis of innovation management within business environments. The management 
team should create pragmatic guidelines to cultivate an innovative culture, organize innovation teams, and oversee the entire inno-
vation process. This should include idea generation, leveraging new technology, seizing opportunities to be the first mover in the 
market, enhancing knowledge and skills for implementing ICT applications, and developing new products or services.

Ultimately, the primary objective of the management team should be to comply with environmental standards, laws, and regu-
lations for minimizing pollution. Organizations that demonstrate a commitment to controlling environmental pollution can potentially 
receive tax reductions and enhance their reputations for social responsibility. By diligently adhering to these commitments, they are 
more inclined to allocate resources toward R&D to promote and endorse innovative initiatives. Importantly, pragmatic contributions 
play a crucial role in bridging the gap between theoretical concepts and practical applications, facilitating informed decision-making, 
and encouraging sustainable development.

6. Conclusion, limitations, and future research goals

6.1. Conclusion

This study provides new insights into the relationship between environmental policy instruments and entrepreneurial innovation, 
as well as its outcomes. By combining the theoretical perspectives of the RBV, institutional theory, and relevant literature, the authors 
discovered that entrepreneurial innovation plays a partially mediating role. This role is crucial in establishing the significant con-
nections between organizational performance and both intellectual capital and organizational learning supports. Furthermore, 
including two secondary concepts—intellectual capital and environmental policy instruments—enhanced the theoretical framework 
by offering a more detailed and comprehensive understanding of the role and impact of intellectual capital and businesses’ envi-
ronmental compliance. Significantly, these findings provide valuable insights into how businesses can utilize environmental policy 
tools and leverage internal resources to support and encourage innovative initiatives in response to external constraints, ultimately 
achieving sustainable development.

6.2. Limitations and future research goals

First, notwithstanding the valuable discoveries of this work, it is necessary to recognize various constraints. Exclusively depending 
on self-reported data introduces the possibility of bias or inaccuracy. Future research endeavors could incorporate objective perfor-
mance metrics or utilize secondary data to enhance the validity of the findings.

Second, we followed the proposals of previous studies in investigating mediating effects. However, future studies should consider 
testing the moderating effects of critical factors in the research model, such as organizational learning and intellectual capital. In 
addition, incorporating organizational learning has substantially advanced the research model. However, the organizational capacities 
to absorb and assimilate new knowledge can significantly influence the achievement of learning outcomes. Hence, future studies could 
delve deeper into this facet of the topic.

Ultimately, concentrating on particular characteristics and their connections, potentially disregarding other significant variables 
that may impact organizational performance, limits this study’s scope. Significantly, areas such as organizational culture, cyberse-
curity, external disruptions, and leadership styles have not been thoroughly investigated. Future studies could incorporate these 
variables to enhance the understanding of the factors that determine organizational efficiency. Analyzing these components and their 
potential interactions can lead to a deeper comprehension of the factors that drive organizational success, providing valuable insights 
into both theoretical and practical aspects.

T.N. Huynh et al.                                                                                                                                                                                                      Heliyon 10 (2024) e39361 

10 



CRediT authorship contribution statement

Thang Nam Huynh: Writing – review & editing, Writing – original draft, Software, Methodology, Formal analysis, Data curation, 
Conceptualization. Phuong Van Nguyen: Writing – review & editing, Writing – original draft, Resources, Methodology, Investigation, 
Formal analysis, Data curation, Conceptualization. Anh Minh Do: Writing – original draft, Validation, Software, Methodology. 
Phuong Uyen Dinh: Validation, Supervision, Software, Resources, Investigation. Huan Tuong Vo: Project administration, Investi-
gation, Funding acquisition.

8. Data availability statement

The data that has been used is confidential.

7. Funding statement

This research was funded by Vietnam National University Ho Chi Minh City (VNU-HCMC) under grant number B2022-28–04.

Declaration of competing interest

The authors declare that they have no known competing financial interests or personal relationships that could have appeared to 
influence the work reported in this paper.

References

[1] G. Qi, Y. Jia, H. Zou, Is institutional pressure the mother of green innovation? Examining the moderating effect of absorptive capacity, J. Clean. Prod. 278 
(2021) 123957, https://doi.org/10.1016/j.jclepro.2020.123957.

[2] X. Zhang, Z. Chu, L. Ren, J. Xing, Open innovation and sustainable competitive advantage: the role of organizational learning, Technol. Forecast. Soc. Change 
186 (2023), https://doi.org/10.1016/j.techfore.2022.122114.

[3] Z. Liao, Environmental policy instruments, environmental innovation and the reputation of enterprises, J. Clean. Prod. 171 (2018) 1111–1117, https://doi.org/ 
10.1016/j.jclepro.2017.10.126.

[4] J. Barney, Firm resources and sustained competitive advantage, J. Manag. 17 (1991) 99–120, https://doi.org/10.1177/014920639101700108.
[5] S.U. Rehman, H. Elrehail, A. Alsaad, A. Bhatti, Intellectual capital and innovative performance: a mediation-moderation perspective, J. Intellect. Cap. 23 (2022) 

998–1024, https://doi.org/10.1108/JIC-04-2020-0109.
[6] S.M. Allameh, A. Rezaei, H. Seyedfazli, Relationship between knowledge management enablers, organisational learning, and organizational innovation: an 

empirical investigation, Int. J. Bus. Innovat. Res. 12 (2017) 294–314, https://doi.org/10.1504/IJBIR.2017.082087.
[7] I.-L. Wu, J.-L. Chen, Knowledge management driven firm performance: the roles of business process capabilities and organizational learning, J. Knowl. Manag. 

18 (2014) 1141–1164, https://doi.org/10.1108/JKM-05-2014-0192.
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