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Green development helps to balance the conflict between economic expansion, environmental protection, and green strategy decisions by tackling the issue of excessive resource utilization during regional growth. This study aims to measure the green innovation strategic decisions quality by identifying the nexus between board capital, green innovation strategic information acquisition capability, and board group Faultline. A conceptual model has been proposed and tested to verify the proposed relationship. Data collection was analyzed using structural equation modeling in AMOS 24.0. The findings indicate that board human capital (BHC) and board social capital (BSC) have a beneficial influence on the quality of green innovation strategy decision-making. The green innovation strategic information acquisition capability plays a mediating role in the relationship between the two dimensions of board capital and the green innovation strategy decision-making quality. The mediating role of green innovation strategic information acquisition capability is moderated by board group Faultline. The core significance of this study is presented.
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INTRODUCTION

With the increasingly prominent environmental and resource issues, green technology innovation is a new trend of technological innovation (Schiederig et al., 2012). Under the concept of sustainable development, with resource conservation and environmental protection as the core, and the pursuit of sound and rapid development as the starting point and endpoint. The organizational green innovation strategy is the overall goal deployment of innovation activities, and the overall plan and fundamental countermeasures to achieve the goal of green innovation (Song and Yu, 2018). Whether an enterprise can obtain and maintain a competitive advantage by cultivating green innovation depends on whether the green innovation strategic decision is correct or not (Zhang et al., 2020a). Therefore, to improve the quality of green innovation strategic decision-making urgently needs theoretical guidance. In the main context of enterprise technology innovation strategy decision-making, the board of directors participates in the whole process of formulation, implementation, control, and evaluation of green innovation strategy (Rui-Zhi et al., 2019; Valenti and Horner, 2020). Board capital is a combination of various professional knowledge and vocational skills possessed by board members and the social network of the board (Wincent et al., 2010). As the basis of the board's participation in innovation strategy, the relationship between board capital and the innovation strategy decision-making quality (DQ) is a hot issue in the research field of innovation strategy (Sarto et al., 2019).

Many scholars put forward that board capital has a positive influence on the innovation strategy DQ through theoretical analysis and empirical evidence. Literature pointed out that board capital can provide enterprises with various resources, including suggestions and consulting complementary technology, internal and external environmental information, and financial resources, which is conducive to the improvement of innovation strategic DQ (Liu et al., 2010; Sarto et al., 2019; Kontesa et al., 2020; Shahzad et al., 2022). The paper by Wang (2021) explores the impact of BHC diversity on firm innovation and finds a positive moderating effect of BSC on firm innovation. However, some scholars hold the opposite view. For example Azevedo (2021), found that when levels of board capital are not very different, different enterprises have made innovative strategic decisions with different quality. Lin et al. (2006) conducted an empirical study on the relationship between board capital and the innovation strategy DQ, and found that the impact of board capital on innovation strategy DQ is not significant. Some scholars even believe that the relationship resources of the board may be negatively related to the innovation strategy DQ, because the relationship is a “double-edged sword,” which brings resources and may also cause the organization to rely on other roles (Dakhli and De Clercq, 2004).

The influence of board capital on the quality of innovation strategy decision-making is the function of the board of directors to provide resources in the process of innovation strategy decision-making (Barney, 2001). The direction of influence was directly discussed, but no consensus was reached. The decision-making process of innovation is essentially a process of information flow. The board of directors is required to collect and sort out the information in each link of the strategic decision-making of innovation to support the effective decision-making process (Wincent et al., 2010). Different boards of directors have different levels of capital, which means that there are differences in overall skills, experience, and social relations of the board of directors, as well as the ability to obtain strategic information of innovations.

As an open team at the institutional level, it is difficult for the board of directors to achieve complete standardization through formal rules and procedures to promote the exertion of capital. In the process of obtaining green innovative strategic information, the effective exertion of board capital depends on the behavior intention of board members to a great extent (Wang, 2021). The behavior willingness of board members is essentially a kind of social psychological process, so the problems related to the social dynamics within the board, that is, the group Faultline, need to be considered (Bezrukova et al., 2012). The group Faultline formed by the multiple attribute characteristics of the members within the board will make the board have an internal sharing equilibrium, which will affect the degree of effort of the board members, and then affect the board members (Thatcher and Patel, 2012). Therefore, this study analyzes the extent to which board capital plays a role in the process of green innovation strategic information acquisition. Meanwhile, the influence of board capital on the DQ of green innovation strategy is discussed in the literature. Furthermore, the mediating effect of the information acquisition ability of green innovation strategy and the influence of board capital on the DQ of green innovation strategy were also analyzed (Shin and You, 2019; Ali and Ayoko, 2020). In the context of social norms and based on the faultline theory, the impact of board faults on innovation strategic decisions of listed companies in technology-intensive industries in China from 2009 to 2015 was examined (Zhang and Ma, 2022). Therefore, this study has been performed to answer the following research questions.

1) What is the impact of board capital on green innovation strategic information acquisition capacity (IAC) leading to the green innovation strategy DQ?

2) How BGF moderates the relationship between board capital and green innovation strategic IAC?

The findings of this study can not only deepen the understanding of the relationship between the board capital and the quality of green innovation strategic decision-making but also provide a valuable orientation for the board to use its funds to improve the quality of green innovation strategic decision-making management practices.



LITERATURE REVIEW AND RESEARCH HYPOTHESES


Cognitive-Behavioral Theory

Early theories of substance abuse behavior were disintermediated. They focus almost exclusively on overt, observable behavior, and it is believed that understanding antecedents and reinforcing contingencies is sufficient to explain and modify behavior (Wilson, 1999). Over time, however, these behavioral theories began to incorporate cognitive factors into their conceptualizations of substance-use disorders (Gagné and Deci, 2005; Benson et al., 2019). The cognitive-behavioral theory is an integration of behavioral and cognitive theory that provides a more inclusive and comprehensive approach to the treatment of substance-use disorders. However, this theory covers a wider range of cognition than earlier versions of cognitive theory. This theory also points out that information acquisition is a process of thinking emotions and behavioral interaction of individuals, and individual differences such as knowledge reserve, experience, and social network relationship of information collectors all affect information acquisition ability (Wilson, 1999). Several studies in the literature employ cognitive-behavioral theory from different perspectives to measure the cognitive behavior of individuals and is considered a key aspect of organizational decision-making, i.e., in entrepreneurship (Shahzad et al., 2021), technology adoption decisions (Park and Kim, 2014; Malik et al., 2016; Zhang, 2019), social media and consumer behavior (Wang and Lin, 2012; Wang et al., 2019). Therefore, considering the importance of this theoretical aspect, we use it as the underlying theory for determining the strategic decision-making behavior of an organization's green innovation.



Relationship Between Board Capital and the Green Innovation Strategy Decision-Making Quality

Hillman and Dalziel (2003) created the notion of board capital in the field of corporate governance. They proposed that board capital is the capability of the board to offer available resources for enterprises. As a result, boards with greater age diversity have a more active oversight role in voting for the use of green innovation to develop green products (Xia et al., 2022). Later, Wincent et al. (2010) defined the connotation of board capital from the perspective of its existing form. They believed that board capital is the general term of experience, skills, and social network relations possessed by board members, and divided board capital into two dimensions: human capital and social capital. Board human capital (BHC) is the general term for intangible assets such as knowledge, skills, experience, and reputation possessed by board members. Board social capital (BSC) refers to the collection of connections between all members of the board and other members of the external organization. This study is conducted from the two dimensions of BHC and BSC.

Enterprise green innovation is the sum of a series of technological innovations and management innovations that pursue sound and rapid development of enterprises under the guidance of sustainable development values, with resource conservation and environmental protection as the core (Zhang et al., 2020b). Other studies have defined green innovation as a method of producing innovative and competitive goods, facilities, processes, procedures, and edifices that use natural resources wisely and promote healthy lifestyles (Karimi Takalo et al., 2021; Hu et al., 2022). It takes technology, economy, and ecology as the elements of mutual promotion, and is a comprehensive innovation activity integrating ecology, science, and institutionalization. Methods, timing, and thumbprint of resources invested by enterprises in green innovation constitute the content of strategic decisions for technology innovation (Schiederig et al., 2012). Scholars at home and abroad interpret the connotation of innovation strategy DQ mainly based on six criteria of strategic DQ evaluation proposed by Haas et al. (1981). As per the said criteria, it is considered whether the strategic decision-making is consistent with the enterprise's objectives; whether the strategic decision-making is suitable for the key resources inside the enterprise; whether the strategic decision-making is consistent with the external environment of the enterprise; whether the risk of strategic decision-making is within the scope that the enterprise can bear; whether the strategic decision-making determines the appropriate time to achieve the goal; and whether the strategic decision-making achieves the expected effect. In this study, integrating the existing research literature on the green innovation strategy decision process, the green innovation strategy DQ is defined as the degree to which the green innovation strategy is consistent with the external environment, internal resources, and capabilities of the enterprise as well as the goal of green innovation.

Several valuable resources related to the survival and development of an organization need to be obtained from the external environment. The board is an important contact mechanism between the enterprise and the environment, which can help the enterprise to obtain resources (Ewer et al., 2019). According to Johnson et al. (1996), the more abundant BHC, the higher level of technical ability, knowledge, and experience of the board, which can promote the legitimacy and reputation of the enterprise. A higher corporate reputation can improve the recognition of external investors for technology innovation behavior and help the enterprise obtain financial resources (De Maere et al., 2014). The relationship between the board and the stakeholders in the supply chain, such as manufacturers, customers, suppliers, distributors, strategic partners, etc., is conducive to the effective communication between the enterprise and its partners, the rapid establishment of a common language, and the promotion of the enterprise's access to external information, technology, knowledge, and other resources (Chen, 2014).

Furthermore, a high-quality strategic decision of green innovation requires that it can match the external environment and internal resource capacity, but most enterprises are often constrained by internal resources and cannot make a green innovation strategy to adapt to the external environment (Nutt, 2008). The higher the board of directors' level of human capital and social capital, the more abundant resources are provided for the enterprise, the fewer resource constraints are imposed on the enterprise's green innovation strategic decision-making, and the green innovation strategic decision-making plan is formed, resulting in improved green innovation (Lin et al., 2006; Makaryanawati, 2019; Ramón-Llorens et al., 2019). Based on the above, this study proposes the following assumptions:

H1a: BHC is positively related to the green innovation strategy DQ.

H1b: BSC is positively related to the green innovation strategy DQ.



Relationship Between Board Capital and the Ability to Acquire Strategic Information on Green Innovation

The concept of technology innovation strategic IAC originated from the field of library and information. Information scientists Nahl and Tenopir (1996) defined IAC as “the capacity to use information resources in work after training.” With the increasing importance of information in strategic decision-making, the concept of IAC has gradually penetrated the strategic field. The study of Wakolbinger and Cruz (2011) states that the capacity to acquire strategic information refers to the ability to acquire, query, exchange, disseminate, absorb, and process information under the stimulation of external information sources to meet the information needs of strategic decision-making.

Based on the theory of cognitive behavior, individual differences such as the interaction between individuals and the environment and the experience accumulated by individuals in the course of life can affect cognitive ability (Wilson, 1997). The cognition and expression stage of information needs the selection stage of information sources, and the absorption stage of information are all cognitive related activities, and cognitive ability plays a unique and important role in the process of information acquisition (O'Brien and Symons, 2005). Different boards have different levels of capital, which means that their overall skills, experience, and social relationships will vary, as will their cognitive abilities, as well as their ability to access information about green innovation strategies (Valenti and Horner, 2020; Azevedo, 2021).

The process of potential information demand transformation is a deconstruction of an individual's original cognitive model and the construction of a new cognitive model. Learning factors are “catalysts” in the cognitive process of transformation of potential information demand (Rafferty and Gary, 2016). If BHC is high, it means that the overall memory capacity of the board is high (Ramón-Llorens et al., 2019), and it is easy to accept new necessary knowledge, then the board will quickly convert the potential strategy decision-making information demand of green innovation into the actual strategy decision-making information demand of green innovation. The process of “behavioral interaction,” is accompanied by the “cognitive interaction” of the individual's inner world, that is, conscious thinking and information in the sense of informatics (Ramón-Llorens et al., 2019). From the perspective of information processing, cognitive psychology proposes that the rational knowledge of information users directly affects the results of cognitive interaction. After clearly expressing the demand for green innovation strategy information, the board of directors needs to choose the path to obtain green innovation strategy information, and then conduct “behavioral interaction” with the information source to obtain the information provided by the information source (Kontesa et al., 2020). The higher the BHC, the richer the rational knowledge of the board members as a whole, the stronger their thinking ability (Makaryanawati, 2019), and the better the cognitive interaction effect with the information source (Kontesa et al., 2020). The board of directors can make a comprehensive, reasonable, and objective judgment on each feedback information of the information source, and accordingly construct the next information behavior strategy purposefully and step by step.

The cognitive structure of a cognitive object fundamentally determines the direction of understanding the object information (González-Valiente et al., 2019). From this point of view, cognitive structure plays a decisive role in the absorption and transformation of information. Individuals cultivate their knowledge and skills through interaction with others in the environment and enrich their cognitive structure (Wood and Bandura, 1989). The daily social interaction activities and processes of the board are the processes of interaction with the environment, which is a process of cognition and learning. The study of Dakhli and De Clercq (2004) pointed out that the higher the BSC, the more frequent and close the communication between board members and social network members. The more opportunities for information and knowledge sharing, the deeper the level of communication, which helps to improve the acquisition, horizontal integration, and utilization of knowledge, especially intangible knowledge (Wang, 2021). Therefore, the higher BSC, the more complex the understanding structure of the board members as a whole, the more information they can receive from the object, the more comprehensive the knowledge they form, and the stronger the ability to respond appropriately to the stimulation of the object information and to process it. Based on the above analysis, this study proposes the following assumptions:

H2a: BHC is positively related to the board's green innovation strategic IAC.

H2b: BSC is positively related to the board's green innovation strategic IAC.



Relationship Between the Green Innovation Strategic Information Acquisition Capacity and the Green Innovation Strategy Decision-Making Quality

The studies point out that market information, technology information, policy information, and other technology innovation strategic information, as an intangible resource, is very important to the process of innovation strategy decision (Barney, 2001). However, the strategic information of green innovation is not a continuous variable, which has the characteristics of complexity and dynamic (Li et al., 2019). There is no historical model or outline to be referenced, and it is typical blind information. The ability of the board of directors to obtain green innovation strategic information determines the level of green innovation strategic information, which in turn affects the quality of green innovation strategic decision-making (Xia et al., 2022). The influence of green innovation strategic IAC of the board on the green innovation strategy DQ is mainly reflected in the following three aspects: first, the board's strong acquisition ability of green innovation strategic information can improve the accuracy of the innovation strategy environment assessment. According to the assumption of limited rationality of humans, decision-makers cannot have insight into all aspects of the internal and external environment of the organization, which is likely to cause the limitations of decision-makers' understanding (Forbes, 2007).

The strong green innovation strategic IAC can obtain perfect strategic decision-making information on technology innovation, enrich the knowledge structure of directors, reduce the cognitive deviation of the board on the internal and external situation of the enterprise, and improve the accuracy of the assessment of the strategic environment of green innovation (Meissner and Wulf, 2013). Second, the strong green innovation strategic IAC can improve the flexibility of the green innovation strategy (Müller et al., 2021). The environment of green innovation strategy is highly uncertain and dynamic. The stronger green innovation strategic IAC, the faster access to the strategic information of green innovation. On this basis, more alternative schemes of green innovation strategy are designed to improve the flexibility of green innovation strategy. Third, the strong green innovation strategic IAC can improve the ability of decision-making and evaluation of green innovation strategy. The stronger the board has access to technology innovation strategic information, the more abundant the board of directors has access to green innovation strategic decision-making information. A comprehensive and objective evaluation of the strategic plan can ensure that a higher-quality strategic plan can be selected from several strategic decision-making plans for green innovation. Based on the above analysis, the following assumptions are proposed:

H3: Green innovation strategic IAC of the board is positively related to the green innovation strategy DQ.



Median Role of the Green Innovation Strategic Information Acquisition Capacity

BHC determines the overall memory capacity and rational knowledge depth of the board. BSC enriches the cognitive structure of the board (Wang, 2021). Both of them promote the acquisition ability of the strategic information of the board of directors, which makes them have more accurate, perfect, and timely strategic information when making strategic decisions, and then make a high-quality strategic decision of green innovation. It can be concluded that the impact of board capital on the green innovation strategy DQ is to a certain extent realized through the influence on the green innovation strategic IAC, that is, the green innovation strategic IAC plays a median role between the board capital and the technology innovation strategy DQ. Based on the above analysis, this paper proposes the following assumptions:

H4a: The green innovation strategic IAC plays a mediating role in the relationship between BHC and the green innovation strategy DQ.

H4b: The green innovation strategic IAC plays a mediating role in the relationship between BSC and the green innovation strategy DQ.



Moderating Effect of the BGF

The improvement of the BHC and BC provides the possibility for the improvement of green innovation strategic IAC. However, the degree of improvement depends on the degree to which the BHC and the BSC play a role (Azevedo, 2021). A group fault line is a group differentiation formed by the combination of different characteristics of team members (Zhang and Ma, 2022). The BGF is a set of hypothetical segmentation lines that divides the board of directors into several subgroups based on the multiple attribute characteristics of the board members (Crucke and Knockaert, 2016). As a prospective manifestation of group division, the existence of Faultline makes the board of directors split into several similar subgroups. The role of social classification and social identity will deepen the hostility and vicious competition among members of different subgroups, affect the efforts of board members, and then affect the effective use of board capital (Ramón-Llorens et al., 2019; Valenti and Horner, 2020).

The information demand of innovation strategy realized by a single director may be limited to a particular field, lacking certain universality and systematic comprehensiveness. The directors are familiar with each other and exchange information needs through cognition (Hillman and Dalziel, 2003). In the process of information demand sharing of strategic decision-making, psychological security is very important. In the environment of a weak Faultline, group members may be more willing to express their opinions without considering the possibility of being rejected, to improve the willingness to share information needs of innovation strategy (Thatcher et al., 2003). In addition, due to the multiplicity of strategic decision-making objectives of green innovation, the uncertainty of the environment, and the dynamics of time, the green innovation strategic IAC often goes beyond the scope of individual ability, which requires the cooperation between board members. In the environment of a strong Faultline, the perception of “within group—outside group” strengthens the boundary among different subgroups, and members will give a positive evaluation of their subgroups, respectively. Meanwhile, the negative evaluation will be imposed on other groups, so that the recognition of board members to the subgroups is stronger, even more than the recognition of the board as a decision-making whole. This will weaken the internal cohesion of the board and reduce their willingness to cooperate in innovation strategy decision-making (Lim et al., 2013). Therefore, it can be considered that the degree of BGF harms the extent of the board capital in the process of obtaining innovative strategic information.

Based on the above analysis, it can be concluded that the BGF negatively regulates the impact of board capital on the ability to obtain green innovation strategic information. The ability to obtain green innovation strategic information plays a median role in the relationship between board capital and green innovation strategy DQ. Therefore, the BGF will have a negative regulatory effect on the intermediary role of the ability to obtain innovation strategic information in the relationship between board capital and the quality of innovation strategic decision-making. The board capital has a great influence on the ability to obtain innovative strategic information (Shin and You, 2019; Ali and Ayoko, 2020). The ability to obtain innovation strategic information more transmits the effect of the green innovation strategy DQ. On the contrary, when the BGF is strong, even if the board capital is high, it cannot play an effective role. The green innovation strategic IAC is also weak, and the ability to obtain innovation strategic information plays less role in the green innovation strategy DQ. Based on the above analysis, the following assumptions are proposed:

H5a: The BGF regulates the moderating role of the green innovation strategic IAC in the relationship between BHC and the technology innovation strategy DQ.

H5b: The BGF regulates the moderating role of the green innovation strategic IAC in the relationship between BSC and the green innovation strategy DQ.

Based on the above research assumptions, the conceptual model is shown in Figure 1.


[image: Figure 1]
FIGURE 1. The conceptual model.





RESEARCH METHODOLOGY


Variable Measurement

The measurement of BHC mainly refers to the research by Fischer and Pollock (2004) and Dakhli and De Clercq (2004), and selects three indicators to reflect the education level of the board, the term of office of the board, and the professional background of the board. Among them, the education level of the board is measured by the average value of the highest education level of each board member (the highest education level of the board is assigned as 4, 3, 2, and 1 according to the doctorate graduate student, master graduate student, undergraduate student, and below undergraduate student, respectively). The tenure of the board is measured by the average value of the number of years that the board members have served as directors in the enterprise, and the functional background of the board is measured by the proportion of the number of directors with marketing, product design, and R&D functional background.

The measurement of BSC mainly refers to the research of Wincent et al. (2010) and Jermias and Gani (2014), which select three indicators to reflect the corporate relationship, political relationship, and financial relationship. Among them, the corporate relationship is measured by the proportion of chain directors in the total number of the board members. The financial relationship is measured by the proportion of directors who are or have served in financial institutions in the total number of the board, and the political relationship is measured by the proportion of directors who are or have served in state organs in the total number of the board. The measurement of BGF is mainly based on research (Bezrukova et al., 2007; Trezzini, 2008), and three indicators are selected to reflect the strength, width, and depth of the BGF. Among them, the strength of the BGF is quantified by the Faun algorithm, the width of the BGF is measured by the degree of dispersion between subgroups, and the depth of the BGF is measured by the Euclidean distance between the subgroups' centroids.

The measurement of the green innovation strategic IAC is mainly based on the work of Thomas et al. (2009), and four items related to the timeliness and cost of information acquisition are selected, such as “the board of directors can obtain the required green innovation strategic information in time,” etc. The measurement of the green innovation strategy DQ is mainly based on (Dooley and Fryxell, 1999) the strategic decision quality scale. It reflects the quality of green innovation strategy decision-making from the aspects of environmental consistency, internal consistency, adaptability, risk degree, and effectiveness of green innovation strategy. There are six items in total, such as “green innovation strategy is consistent with the market environment,” etc. Likert's five-level scale was used to measure the ability to obtain information and decision-making on green innovation strategy, with 1 indicating “very disagree” and 5 indicating “very agree.” The measurement indexes and items of each variable are shown in Table 1.


Table 1. Variables indicators and items.

[image: Table 1]



Sample Selection and Data Collection

Take the enterprises with green innovation as the research samples. Data of board capital and BGF are from the resume of the board disclosed in the company's annual report. The data of the green innovation strategy DQ and the green innovation strategic IAC are obtained using a questionnaire survey, in which the quality scale of green innovation strategic decision-making is assessed by the executive in charge of the implementation of green innovation strategic decision-making, and the ability scale of obtaining green innovation strategy information is assessed by the chairman of the board.

Obtained the BHC and BSC data of 350 enterprises. Among them, 230 enterprises surveyed the paper form, and 120 enterprises surveyed the electronic form. Two questionnaires were sent out to each enterprise, 700 questionnaires were distributed, and 535 questionnaires were recovered. After eliminating the incomplete questionnaires and those filled out only by the chairman or senior managers, 462 valid questionnaires were finally obtained from 231 enterprises, with an effective response rate of 66%.



Data Standardization

Among the variable data obtained, there are not only the subjective data of level 1–5 scale of the green innovation strategic IAC and the green innovation strategy DQ but also the objective data of board capital and BGF. Due to the differences in properties and dimensions, the representation methods of each variable are also different, including quantity value, grade, percentage, etc., resulting in the incompatibility and consistency between variables. Therefore, it is necessary to standardize variable data. This paper uses the hierarchical membership function method to convert the objective actual monitoring index data into 1–5 grade values so that the processed indexes and grade items are consistent. First of all, according to formula (1), calculate the mean value di of interval distance between BHC and BSC, where ai is the maximum value of the index i and bi is the minimum value of index i. Second, according to formula (2), calculate the grade interval boundary value [image: image] of indexi, where n is the grade number and the value is 1, 2, …, 5. Finally, the actual value of index i is determined to belong to the grade interval, and the corresponding grade value is taken.

[image: image]
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RESULTS AND DISCUSSION


Reliability and Validity Analysis of Variables

The reliability of all variables in this paper is tested by SPSS 21.0. By using the method of the structural equation model and AMOS 24.0, a confirmatory factor analysis of the theoretical measurement model including all variables in this study is carried out to test the convergence validity, discrimination validity, and combination reliability (CR) of variables. The inspection results are shown in Table 2.


Table 2. Reliability and validity of variables.

[image: Table 2]

The results of reliability analysis show that Cronbach's α value of each variable is greater than the standard of 0.70, indicating that the latent variable has good reliability (Myon et al., 2005). The confirmatory factor analysis of the measurement model shows that c2/df = 1.031, <2.0; RMSE = 0.012, <0.05; GFI = 0.924, CFI = 0.998, TLI = 0.997, all of which exceeded the specified critical value of 0.90, and the overall fitness index of the measurement model met the requirements (Byrd and Turner, 2000). It shows that the measurement model and sample data fit well. Further factor analysis shows that the factor loads of all measures are >0.70, indicating that the variables have good convergence validity (Baron and Kenny, 1986). The CR of each variable is more than the critical value of 0.70 (Yang et al., 2010), indicating that the variable has good CR. The mean-variance extraction value (AVE) of each variable was >0.50 (Thong et al., 1996), which indicated that the variable had good discrimination validity. In general, the variable measurement model has a good validity structure, which can be further analyzed.



Descriptive Statistics and Correlation Analysis

To test the mechanism of the board capital on the green innovation strategy DQ, it is necessary to first determine the correlation between variables. SPSS 21.0 is used to analyze the correlation of each variable. During the correlation analysis, the mean value of all items (indicators) of a variable is taken as the value of the variable. It can be seen from Table 3 that BHC, BSC, the green innovation strategy DQ, and the green innovation strategic IAC are significantly positively correlated, which can be further analyzed.


Table 3. Means, standard deviations, and correlation coefficients among variables.
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Test of Main Effect and Median Effect

To test hypotheses 1a−4b, five nested structural equation models are constructed by structural equation model analysis. M1 is a partial intermediary model, including the direct and indirect influence of the two dimensions of board capital on the green innovation strategy DQ; M2 is a complete intermediary model, including the indirect influence of the two dimensions of board capital on the green innovation strategy DQ; M3 is a non-intermediary model, which includes the direct influence of the two dimensions of board capital on the green innovation strategic IAC and the direct influence of the two dimensions of board capital on the green innovation strategy DQ; M4 is a non-intermediary model, which includes the direct impact of the two dimensions of board capital on the green innovation strategy DQ, and the direct impact of the green innovation strategic IAC on the green innovation strategy DQ; M5 is a non-intermediary model, which includes the two dimensions of board capital have a Positive impact on the green innovation strategy DQ. According to the fitting index of each structural equation model, the optimal model is selected, and then the above hypothesis is tested according to the path coefficient of the optimal model. In this study, AMOS 24.0 is used to detect the structural model, and the fitting results of five structural equations are shown in Table 4.


Table 4. Nested comparison results of SEM.

[image: Table 4]

In general, when the degree of freedom is reduced and the model becomes complex (increase the free parameters), the chi-square of the model will be reduced; when the degree of freedom is increased, the model becomes simple (reduce the free parameters), the chi-square of the model will be increased. If the chi-square decreases significantly with the increase of free parameters, it shows that the increase of free parameters is worthwhile (Sekaran and Bougie, 2003). If the chi-square does not increase significantly after the free parameters are reduced, it is advisable to reduce the free parameters. Comparing model M1 with model m2, when ΔDF = 2, Δχ2 (1) = 0.52, check if = 2, α = 0.05, the χ2 critical value is 5.99, obviously 0.52 is <5.991, so model M1 is better than model m2. Then compare model M3 with model m2, ΔDF = 1, Δχ2 (1) = 2.12, check if = 1, α = 0.05, the χ2 critical value is 3.84, obviously 2.12 is <3.84, so model M2 is better than model m3. Comparing model M4 with model M5, ΔDF = 1, Δχ2 (1) = 1.18, check if = 1, α = 0.05, the χ2 critical value is 3.84, obviously 1.88 is <3.84, so model M5 is better than model M4. Continue to compare model M2 with model M5, ΔDF = 1, Δχ2 (1) = 5.28, check the χ2 critical value when DF = 1, α = 0.05 is 3.84, obviously 5.28 is >3.84, so model M5 is better than model m2. Comparing M1 with model M5, ΔDF = 3, Δχ2 (1) = 5.80, check if = 3, α = 0.05, the χ2 critical value is 7.82, 5.80 is <7.82, so model M1 is better than model M5. Therefore, M1 is determined as the optimal model (Figure 2 is the path coefficient of M1). As the model M1 is a partial intermediary model, it can be confirmed that the board capital has a direct impact on the green innovation strategy DQ, and it also proves that the green innovation strategic IAC plays a partial intermediary role in the relationship between the two dimensions of board capital and the green innovation strategy DQ.
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FIGURE 2. SEM outcomes.


Further, analyze the path coefficient of M1 (see Figure 2). From the perspective of direct effect, the two dimensions of board capital have a direct positive impact on the quality of green innovation strategic decision-making (β = 0.34, p < 0.001, β = 0.31, p < 0.001). H1a and H1b are verified. The direct positive effects of the two dimensions of board capital on the green innovation strategic IAC (β = 0.51, p < 0.001, β = 0.45, p < 0.001), H2a and H2b, are verified. The direct positive effect of the green innovation strategic IAC on the green innovation strategy DQ (β = 0.39, p < 0.001), H3, is verified. From the perspective of indirect effect, the two dimensions of board capital have an indirect positive impact on the green innovation strategy DQ through the green innovation strategic IAC, with the effect values of 0.20 (0.51 × 0.39) and 0.16 (0.45 × 0.39), respectively. H4a and H4b are verified. From the perspective of the total effect, the total effect value of BHC on the green innovation strategy DQ is 0.54 (0.34 + 0.20), in which the contribution rate of direct effect is 63%, the contribution rate of indirect effect is 37%; the total effect value of BSC on the green innovation strategy DQ is 0.47 (0.31 + 0.16), in which the contribution rate of direct effect is 66%, and the contribution rate of indirect effect is 34%.

According to the path analysis of M1, it is proved that the green innovation strategic IAC has some intermediary effect on the relationship between the two dimensions of board capital and the green innovation strategy DQ. According to the method proposed by Baron and Kenny (1986), the green innovation strategic IAC plays a part of intermediary role in the relationship between board capital and the green innovation strategy DQ, which must meet four conditions: (1) The two dimensions of board capital (independent variable) are significantly related to the green innovation strategic IAC (intermediary variable); (2) the two dimensions of board capital are significantly related to the green innovation strategy DQ (dependent variable); (3) the green innovation strategic IAC is significantly related to the green innovation strategy DQ; (4) when the green innovation strategic IAC enters into the relationship between the two dimensions of board capital and the green innovation strategy DQ, the relationship between BHC and BSC and the green innovation strategy DQ is significantly weakened. According to Table 4, there is a significant correlation between the independent variable and dependent variable, independent variable and intermediate variable, and intermediate variable and dependent variable. In M5, the two dimensions of board capital have a significant relationship with the green innovation strategy DQ (β = 0.54, p < 0.005; β = 0.49, p < 0.005, p < 0.005). However, after the introduction of the green innovation strategic IAC as the intermediary role, M1 shows that the significant weakening path coefficients of the two dimensions of board capital and the green innovation strategy DQ are reduced to 0.34 (p < 0.001) and 0.31 (p < 0.001), respectively. H4a and H4b are further verified. The overall results of our study are consistent with the literature (Thatcher and Patel, 2012; De Maere et al., 2014; Makaryanawati, 2019; Ramón-Llorens et al., 2019; Xia et al., 2022).



Test of Moderated Mediating Effect

In this study, we use the coefficient product method proposed by Hair et al. (2014) to test the moderated mediating effect, that is, to judge whether the moderated mediating effect is significant by testing the significance of the path coefficient product between the interaction term and the mediating variable. At the same time, according to the difference analysis method proposed by Edwards and Lambert (2007), further verification is carried out, that is to say, by directly testing the significance of the difference between the mediating effect under the condition of a strong Faultline and weak BGF, to judge whether the mediating effect with regulation is significant, to test the moderating effect of the intermediary role of the BGF on the ability to obtain innovation strategic information. Using the PROCESS macro written by Hayes running directly in SPSS 21.0, the results are as follows: in the intermediary of the board, human capital, and BSC from the green innovation strategic IAC to the green innovation strategy DQ, the product of path coefficient between interaction item and intermediary variable is −0.023 (p < 0.005) and −0.035 (p < 0.005), respectively, indicating that the mediating effect is negatively regulated by the BGF.

Using AMOS 24.0 to perform the Bootstrap test on the mediating effect with regulation, and the test results are shown in Table 5. When the degree of BGF is high (a standard deviation above the mean), the mediating effect value of BHC and BSC is 0.13 (p < 0.005), 0.09 (p < 0.001), and the 95% deviation correction Bootstrap confidence interval is [0.089, 0.303], [0.112, 0.339], excluding 0, and the mediating effect is significant. When the degree of the BGF is low (a standard deviation under the mean), the mediating effect value of BHC and BSC from the green innovation strategic IAC to the green innovation strategy DQ is 0.29 (p < 0.005), and the 95% deviation correction Bootstrap confidence interval of 0.20 (p < 0.005) is [0.183, 0.551], [0.171, 0.473], excluding 0, and the mediating effect is significant. There is a significant difference between the indirect effect value of the intermediate path when the BGF is high and the indirect effect value of the intermediate path when the BGF is low (p < 0.005, CI [−0.094, −0.248]) (p < 0.005, CI [−0.059, −0.134]). It shows that the mediating effect of the green innovation strategic IAC between BHC and BSC and the green innovation strategy DQ is significantly enhanced when the degree of the BGF decreases. H5a and H5b are verified.


Table 5. Moderated mediating effect.

[image: Table 5]




CONCLUSION, IMPLICATION, AND FUTURE DIRECTIONS


Conclusion

This study divides the technology green strategic IAC and the BGF into two parts: the intermediary variable and the regulating variable. It discusses the mechanism of the two dimensions of board capital on the green innovation strategy DQ and makes an empirical analysis with 230 enterprises as research samples. The results show that: (1) The two dimensions of board capital have a significant positive impact on the green innovation strategy DQ. (2) The green innovation strategic IAC plays the part of a mediator in the association between the board capital and the green innovation strategy DQ. (3) The BGF plays a negative moderating role in the intermediary role of the green innovation strategic IAC in the association between the board capital and the green innovation strategy DQ.



Theoretical Contribution

The theoretical contributions of this study are as follows: (1) It enriches and strengthens the evidence that board capital is a positive factor in the green innovation strategy DQ. In the past, most scholars studied the impact of board capital on the green innovation strategy DQ theoretically, but empirical research is still relatively small, and there is no consistent conclusion. Through empirical analysis, this study shows that the two dimensions of board capital have a significant positive impact on the green innovation strategy DQ, which supports the views of Westphal and Bednar (2005) and Liu et al. (2010). In the provision of new evidence for the positive impact of board capital on the green innovation strategy DQ the influence path of board capital on the green innovation strategy DQ is explored. From the perspective of acquisition of innovation strategic information, this study constructs the function routes of “BHC—the green innovation strategic IAC—the green innovation strategy DQ” and “BSC—the green innovation strategic IAC—the green innovation strategy DQ” and opens the “black box” between them. (3) It expands the boundary conditions of board capital research. In this study, BGF is incorporated into the research framework to investigate the mediating role of technological innovation strategic information acquisition ability on the relationship between board capital and green innovation strategic decision quality under different degrees of the board faultline. It deepens the boundary conditions of the board capital's effect on the quality of green innovation strategic decisions. It also explains the divergence of the research on the relationship between board capital and the quality of green innovation strategic decision to a certain extent. This opens a new direction for researchers to explore the literary development of this concept.



Management Implications

The management implications of this study are (1) The board should fully accumulate human capital and social capital. The board members should actively participate in training and continuous learning to improve BHC inventory and quality. Similarly, they should take the initiative to strengthen social communication with external organizations, including not only traditional customers, suppliers, or partners, but also government departments, scientific research institutions, consulting institutions, financial institutions, etc. It will help to provide important support for the strategic decision of high-quality innovation. (2) The board should fully recognize the key role of the technology innovation strategic IAC. The board members should summarize the practical experience, strengthen information awareness, cultivate the ability to change the information demand of innovation strategy, select and use innovation strategy information. So that the capital of the board of directors can be continuously transformed into the improvement of the quality of innovation strategy decisions. (3) Enhance the sense of belonging of each director and reduce the degree of BGF. Through unstructured meetings and other forms, increase the opportunities for informal interaction of the board of directors, promote the sense of belonging of board members to the whole company, increase the cohesion of the board team, and weaken the negative impact of BGF.



Limitations and Future Directions

Although this research has contributions, there are still some constraints. First, the data cross-section design makes the research results have some common method bias. Although the confirmatory factor analysis has been passed, the impact cannot be completely excluded. In the future, longitudinal design can be used for further verification. Second, this paper finds that the green innovation strategic IAC acts as a part of intermediary, which shows that the relationship between board capital and the green innovation strategy DQ is quite complex, and there may be other influencing factors, such as the cognitive ability of the board and the strategic decision-making ability of innovation. In the future, we can continue to explore other relationship mechanisms from the above perspectives.
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