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Abstract 

Purpose: This study aims to construct a comprehensive theoretical framework to test the influence of key resource factors within 

the frameworks of the Resource-Based View (RBV) and Customer Relationship Management (CRM) theories on product 

innovation and firm performance. Data and Methodology: Based on RBV and CRM theories, this research collected 516 data 

samples through a questionnaire survey from photovoltaic state-owned enterprises (SOEs) in Yunnan, China. The data were 

analyzed using Structural Equation Modeling (SEM). Results: The findings confirm that all hypotheses are supported. Creativity 

Capability, Information Sharing, Top Management Support, Customer Involvement, and Institutional Support have a direct 

significant impact on Product Innovation Capability and an indirect significant impact on Firm Performance. Among these factors, 

CC has the highest impact on product innovation, followed by IST, TMS, CI, and IS. Conclusion: This study enriches the 

empirical data on photovoltaic SOEs in Yunnan, providing valuable management suggestions for optimizing resource allocation, 

enhancing innovation capability, and improving market competitiveness. The findings also highlight the crucial role of 

government policy support in promoting high-quality development of the photovoltaic industry in China. By providing a 

systematic theoretical framework and empirical evidence, this research aims to help enterprises and policymakers understand and 

address innovation challenges in the photovoltaic industry, achieving sustainable development and long-term competitiveness.  

 

Keywords: Resource-Based View, Top Management Support, Creativity Capability, Customer Relationship Management, 
Information Sharing 
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1. Introduction 
 

In the modern business environment, innovation has 

become a key factor for enterprises to maintain 

competitiveness and achieve sustainable development. 

Numerous studies have confirmed the importance of 

innovation to firm performance (Bettis & Hitt, 1995; Helfat 

& Peteraf, 2003). As research has progressed, innovation has 

been refined into various types, including product or service, 

technological, and organizational (Gërguri-Rashiti et al., 

2017). Currently, China is at a critical stage of industrial 

upgrading and transformation. The government's concept of 

"new quality productive forces" places "innovation," 

particularly product innovation, at its core. Among many 

industries, the photovoltaic (PV) industry is highly valued 

for its tremendous development potential and strategic 

significance to China's future "dual carbon" goals. The 

global PV industry is rapidly developing, and it is projected 

that by 2030, the global installed capacity of PV power 

generation will surpass other energy sectors (Energy New 

Era Series, 2024). 

With its abundant solar energy resources and status as a 

key economic hub connecting South and Southeast Asia, 

Yunnan Province is an important development area for the 

PV industry (Bidu, 2024; Photovoltaic Industry Network, 

2024). According to statistics from the Yunnan Provincial 
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Bureau of Statistics (2023) and the Yunnan Provincial 

Energy Bureau (2024), in 2022, all the top 20 projects in 

Yunnan by installed capacity were awarded to state-owned 

enterprises. However, state-owned PV enterprises in Yunnan 

face management issues such as excessive centralization of 

decision-making power, severe bureaucratic management, 

lack of an innovation culture, inadequate incentive 

mechanisms, information silos, insufficient market 

orientation, and policy dependence (Bao, 2021; Xu, 2024; 

Zhao, 2008). These issues limit enterprises' innovation 

capability and market competitiveness, necessitating 

effective management strategies and innovation mechanisms 

to address them. 

Based on the Resource-Based View (RBV), an 

enterprise's competitive advantage stems from its unique 

resources, which are heterogeneous and inimitable (Barney, 

1991). RBV emphasizes that enterprises form unique 

competitive capabilities through acquiring, allocating, 

reorganizing, and creating resources. However, in practical 

application, RBV research often focuses on static analysis of 

resources, needing a dynamic perspective. On the other hand, 

Customer Relationship Management (CRM) theory posits 

that by implementing CRM systems, enterprises can gain 

deep insights into customer needs and improve firm 

performance (Buttle, 2009; Rigby et al., 2002). However, 

existing research mostly focuses on the application of CRM 

in market-oriented enterprises. More research is needed on 

its application in state-owned enterprises with significant 

government intervention and insufficient market orientation, 

particularly in Yunnan's PV industry. 

This study's significance lies in enriching the empirical 

research data on Yunnan's state-owned PV enterprises and 

providing effective management recommendations for the 

PV industry. These recommendations aim to optimize 

resource allocation, enhance innovation capabilities, and 

improve market competitiveness. Through empirical 

analysis, the study reveals the importance of government 

policy support and provides empirical evidence to promote 

the high-quality development of China's PV industry. 

To achieve the research objectives, this study adopts a 

quantitative research method, collecting data through 

questionnaire surveys and analyzing it using Structural 

Equation Modeling (SEM). The survey targets high-level 

managers, technical R&D personnel, and marketing staff 

involved in PV projects from the four main state-owned PV 

enterprises in Yunnan Province. The data collected will 

pertain to the impact of Top Management Support (TMS), 

Creativity Capability (CC), Information Sharing (IS), 

Customer Involvement (CI), and Institutional Support (IST) 

influence on product innovation (PI) and the indirect impact 

of these factors on firm performance (FP). Additionally, the 

study examines the role of Institutional Support in enhancing 

the product innovation capability of state-owned PV 

enterprises. The research findings will provide empirical 

support for PV enterprises to formulate innovation strategies 

and offer references for government departments to develop 

supportive policies. 

 

 

2. Literature Review 

 
2.1 Top Management Support 
                                                                                                                                                                                                                                                                                                                        

In RBV theory, Top Management Support is an important 

enterprise resource, significantly influencing strategy 

formulation, implementation, and internal coordination. 

Scholars have determined that top managers' cognition, 

ideology, professional capabilities, social networks, and 

resource allocation abilities can directly affect the 

formulation and implementation of corporate strategies (Li 

& Xu, 2007; Teece et al., 1997; Wernerfelt, 1984). For 

instance, Hitt et al. (2001) suggested that top managers can 

create a favorable innovation environment by providing 

financial, human, and material resources to support new 

projects. Top managers can promote, recognize, and reward 

innovation processes, fostering an innovation culture that 

encourages risk-taking and tolerates failure, stimulating 

product innovation. Sullivan (2010) also noted that 

companies with strong top management support perform 

better in innovation, are more capable of developing new 

products that meet market demands, maintain a competitive 

edge, and achieve higher profitability and economic growth. 

Effective management and coordination of internal and 

external resources are crucial elements of enterprise 

operations, key to achieving corporate goals and profit 

targets (Lin, 2004). Based on the above literature review, top 

management support is particularly important in stimulating 

product innovation. Additionally, top management support 

has been proven to be a critical factor in resource allocation 

and combination effectiveness. Therefore, this study 

proposes the following hypothesis: 

H1: Top management support has a significant effect on 

product innovation. 
 

2.2 Creativity Capability 
                                                                                                                                                                                                                                                                                                                      

Creativity capability encompasses the ability to generate 

new ideas and the ability to collect, process, integrate, share 

information, and implement and execute the innovation 

process (Woodman et al., 1993). In studies based on RBV 

theory, scholars regard creativity capability as a unique and 

inimitable resource that can provide a competitive advantage 

to enterprises. This capability manifests in integrating and 

utilizing internal resources, helping enterprises enhance core 

competencies such as product innovation (Amabile, 1996; 

Teece et al., 1997; Zhou & Shalley, 2003). Numerous 
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empirical studies on creativity capability have further 

demonstrated its close connection with product innovation, 

highlighting the significant positive impact of creativity 

capability on improving product innovation. Particularly in a 

flexible and changing market environment, creativity 

capability has a positive and significant impact on resource 

allocation and utilization within enterprises (Bartsch et al., 

2021; Herhausen et al., 2020; Potepa & Welch, 2018). Many 

scholars have also established a positive correlation between 

creativity capability and product development through 

metrics such as market response speed and new product 

development efficiency (Xu et al., 2018). As a unique and 

heterogeneous resource for enterprises, creativity capability 

is crucial for product innovation, enhancing competitiveness, 

and achieving sustainable profitability. Therefore, this study 

proposes the following hypothesis: 

H2: Creativity capability has a significant effect on product 

innovation. 

 

2.3 Information Sharing 
 

Information sharing is a crucial source of competitive 

advantage for enterprises. By integrating and disseminating 

valuable information, companies can more effectively utilize 

unique resources to improve innovation, operational 

efficiency, and strategic decision-making (Barney, 1991; 
Grant, 1991). Information sharing promotes internal 

collaboration within enterprises, stimulates innovation 

capabilities, enhances the efficiency of product innovation 

development, and increases organizational agility, enabling 

quick responses to market changes, customer demands, and 

competitive pressures. Additionally, by understanding 

competitors' prices, plans, strategies, and other significant 

information, enterprises can formulate effective strategies, 

improve resource allocation, and thus enhance firm 

performance (Eisenhardt & Martin, 2000; Nonaka, 1994; 
Teece et al., 1997). Information sharing can create a 

collaborative network that, through frequent information 

exchanges, deeper levels of information sharing, and diverse 

types of information interactions, breaks down uneven 

resource environments, gaining more innovative advantages 

and forming an innovation alliance system (Siguaw et al., 

1994; Smet et al., 2013). This approach can enhance product 

innovation capabilities, reduce development time costs, and 

provide customized product services, further deepening and 

broadening customer relationships, thus driving corporate 

profitability (Krause et al., 2007). Therefore, what 

information to collect and the frequency of information 

collection become critical considerations for enterprises 

when considering product innovation. Hence, this study 

proposes the following hypothesis: 

H3: Information sharing has a significant effect on product 

innovation. 

2.4 Customer Involvement 
 

Customer involvement is a vital way for enterprises to 

acquire innovative resources. By collaborating with 

customers, enterprises can obtain market information and 

ideas, promote product and service innovation, create co-

value, and bring higher added value and competitive 

advantage (Nonaka, 1994; Pisano & Shuen, 1997). Customer 

involvement is a process of information interaction between 

customers and enterprises. Through methods such as 

questionnaire surveys, interviews, and observations, 

enterprises collect customer information, including product 

design concepts, customer needs, and customer evaluations 

of products.  Numerous scholars have empirically proven 

that customer involvement significantly improves customer 

satisfaction and loyalty. By participating in product design 

and service processes, customers feel that their needs are 

valued, which enhances their trust and dependence on the 

enterprise, ultimately improving the enterprise's innovation 

capability (Ayoub et al., 2017; Fang et al., 2008). The depth 

of customer involvement and the content of their 

participation are critical considerations in the product 

innovation process. Therefore, this study proposes the 

following hypothesis: 

H4: Customer involvement has a significant effect on 

product innovation. 

 

2.5 Institutional Support 

 
Institutional support significantly impacts enterprises' 

acquisition, allocation, and utilization of resources, 

effectively enhancing operational efficiency and innovation 

capability (Feldman & Kelley, 2006; Li & Zhao, 2020). 

Institutional support comes in various forms and tools, but 

overall, it positively correlates with enterprise innovation. 

For instance, Zhang (2012) empirically confirmed that 

institutional support positively influences product 

innovation in China and is crucial for innovation 

development in Chinese enterprises. Many scholars have 

also confirmed that institutional support, an important 

external resource for enterprises, promotes operational 

efficiency and innovation capability through effective 

acquisition and allocation. It has been shown to have positive 

effects across different industries. For example, government 

subsidies support strategic emerging industries, foster new 

industry growth, and address issues like market failures that 

hinder innovation capability (Aghion et al., 2015; Graddy, 

1990; Low, 1997). Given that state-owned enterprises in this 

study inherently bear the responsibility of aligning with 

national policy development, the study proposes the 

following hypothesis: 

H5: Institutional support has a significant effect on product 

innovation. 
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2.6 Product Innovation and Firm Performance 

Numerous empirical studies based on RBV and CRM 

theories have confirmed the positive correlation between 

product innovation and firm performance. Product 

innovation is an important means of utilizing and integrating 

internal resources to enhance firm performance (George, 

2002; Jiang, 2019; Teece et al., 1997). Firm performance, as 

a crucial tool for evaluating resource utilization efficiency 

within an organization, reflects the actions taken to achieve 

goals and the organization's future potential for resource 

acquisition and allocation (Porter & Van der Linde, 1995). In 

early research, financial indicators were significant factors in 

assessing company performance, including profit, market 

share, and debt ratio (Kahneman, 2011). Although recent 

studies have introduced indicators such as social 

responsibility, management performance, environmental 

performance, and strategic performance, this study will 

examine the most straightforward financial performance 

metrics. To better explore the significance of product 

innovation to enterprises, this study proposes the following 

hypothesis: 

H6: Product innovation has a significant effect on firm 

performance. 

 

  

3. Research Methods and Materials 
 

3.1 Research Framework 

  
Based on the literature review, this study's research 

framework is primarily constructed on the foundation of 

RBV theory and CRM theory. The first framework concept 

in this study comes from Ilker and Birdogan (2001). This 

research, based on innovation theory, proposes a strong 

correlation between product innovation and firm 

performance, and based on this, it introduces seven 

independent variables for product innovation. The second 

framework concept is derived from Ru-Jen et al. (2010), 

which is based on CRM theory, suggesting that CRM 

practices positively affect innovation capabilities, including 

product innovation, service innovation, and market 

innovation. The third framework is from Shanshan et al. 

(2017), which discusses institutional support in a 

"dysfunctional" market, demonstrating that institutional 

support positively correlates with product innovation and the 

innovation process. The study explains that "dysfunction" 

does not reduce or negate the positive impact of institutional 

support on corporate innovation, as firms can still derive 

innovation benefits from such support. The final framework 

is from Cesar and Ana (2010), exploring the positive 

mediating role of product innovation on firm performance in 

flexible manufacturing relationships based on RBV theory, 

further validating the value and role of RBV theory in 

flexible manufacturing environments. Based on the above, 

the research framework proposed in this study is shown in 

Figure 1. 

 
 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Research Conceptual Framework 

 

H1: Top management support has a significant effect on 

product innovation. 
H2: Creativity capability has a significant effect on product 

innovation. 

H3: Information sharing has a significant effect on product 

innovation. 

H4: Customer involvement has a significant effect on 

product innovation. 

H5: Institutional support has a significant effect on product 

innovation. 

H6: Product innovation has a significant effect on firm 

performance. 

 

3.2 Research Methodology 
 

This study adopts a quantitative approach, collecting and 

analyzing numerical data to answer research questions, 

validate hypotheses, and infer general characteristics. 

Quantitative analysis uses statistical and mathematical 

methods to provide objective, reproducible, and verifiable 

conclusions. Data collection methods include surveys, 

experiments, and observations. The target population for this 

study is selected based on the following four principles: 1. 

Relevance Principle: Selecting large state-owned enterprises 

in Yunnan Province's new energy projects ensures that the 

target population has abundant market demand information 

and current policy support background. 2. Representativeness 

Principle: Choosing four well-known state-owned enterprises 

with extensive project experience, strong financing 

capabilities, and commercial reputation ensures they face the 

unique internal management challenges of state-owned 

enterprises, making them highly representative. 3. 

Replicability Logic: Selecting state-owned enterprises in the 

same industry or similar business projects ensures the 

reproducibility and comparability of the research results, thus 

verifying the consistency and stability of the results. 4. Data 

Availability Principle: The chosen enterprises, due to their 
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state-owned nature, provide high data authenticity and 

reliability, and their project data is publicly available, 

ensuring data acquisition within acceptable time and cost 

constraints. The study ensures reliability and validity through 

these four principles, providing practical significance to the 

conclusions. 

In the questionnaire development process, direct 

translation will address different cultural and language 

contexts and ensure consistency between the translated 

content and the original text. The questionnaire item 

development process includes: 1. Literature Review: 

Confirming the measurement dimensions and item 

framework through literature review. 2. Defining Target 

Population Characteristics: Using demographic data to 

identify the target respondents. 3. Using a 5-Point Likert 

Scale: Measuring variables with a 5-point Likert scale. 

The validity and reliability of research tools are crucial for 

ensuring the accuracy and consistency of measurements. This 

study uses Item Objective Congruence (IOC) to evaluate 

internal validity (Sireci, 1998). Three experts with doctoral 

degrees in management and economics rate each 

measurement item on a scale from -1 to 1 (-1 = inconsistent, 

0 = questionable, 1 = consistent). The final score for each 

construct is calculated, and items with a score of 0.5 or higher 

are retained. The final scores for all items range from 0.67 to 

1.00. All items passed the IOC test and were retained for 

further data collection. 

Additionally, this study conducts a pilot test to examine 

the validity and reliability of the questionnaire items, ensuring 

understanding and clarity among the target population. 

Cronbach's Alpha reliability is used to evaluate internal 

consistency, with values ranging from 0 to 1, where higher 

values indicate greater consistency (Tavakol & Dennick, 

2011). The final results for all variables range from 0.94 to 

0.98, indicating "excellent" internal consistency. 

This study then employs Confirmatory Factor Analysis 

(CFA) to verify the model fit, ensuring a good fit for the 

research content. It also uses Structural Equation Modeling 

(SEM) to test the research constructs and confirm the 

influence of hypothesized variables. 

 

3.3 Population and Sample Size  
 

The target population includes employees who have 

worked for more than two years in photovoltaic projects at 

energy companies in Yunnan Province. These companies 

were listed among China's top 500 energy companies in 

2022. According to Soper (2006), a priori sample size 

calculator for Structural Equation Modeling (SEM), the 

recommended minimum sample size is 425, based on seven 

latent and 26 observed variables, with a probability level 

0.05. Therefore, this study needs to collect at least 500 valid 

questionnaires to ensure the reliability of data analysis. 

3.4 Sampling Technique 
 

Sampling methods are divided into probability sampling 

and non-probability sampling. This study uses a three-step 

sampling method to obtain representative data quickly: 1. 

Purposive Sampling (Non-probability Sampling): 

Deliberately selecting samples that meet the research criteria, 

choosing 4 Yunnan energy enterprises with the same funding 

background and government nature. 2. Stratified Random 

Sampling (Probability Sampling): Dividing the population 

into strata and randomly selecting samples from each stratum 

to ensure that each layer is represented, determining the target 

respondent number from key stakeholders in the four 

enterprises. 3. Convenience Sampling (Non-probability 

Sampling): Selecting samples based on convenience and 

accessibility to ensure the efficiency and feasibility of data 

collection. 

 
Table 1: Sample Units and Sample Size 

Firm 

Total  

Number  

of each  

firm 

Proportional

 Sample  

Size 

Yunnan Provincial Energy  
Investment Group Co., Ltd 

20000 407 

China Energy Investment  

Corporation（China Energy） 
1200 24 

China Three Gorges Renewables  

(Group) Co., Ltd. (CTGR） 
2100 43 

China Huaneng Group Co.,Ltd  

(China Huaneng) 
1300 26 

Total 24,600 500 

Source: Constructed by author 

 

 

4. Results and Discussion 

 

4.1 Demographic Information 
 

Based on the basic information statistics in Table 2, it was 

found that the number of female respondents slightly 

exceeded that of male respondents, accounting for 52% of the 

total. Questionnaires from YEIG accounted for over 60%. 

Regarding job distribution, the number of top managers was 

the smallest, accounting for only 8% of the total sample, 

followed by supervisors, while the number of staff was the 

largest, which aligns with the proportional distribution of 

company hierarchy. Notably, more than half of the 

respondents had been in the same position for over five years, 

accounting for 42%, followed by those who had worked for 

3-5 years, accounting for 30%.  
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Table 2: Demographic Profile 

Demographic Information (n=500) Frequency Percentage 

Gender 
Male 242  48% 

Female 258  52% 

Sample 

source 

Yunnan Provincial 
Energy Investment 

Group Co., Ltd 

(YEIG) 

300 60% 

China Energy 
Investment 

Corporation（China 

Energy） 

50 10% 

China Three Gorges 

Renewables (Group) 

Co., Ltd. (CTGR） 
100 20% 

China Huaneng 

Group Co.,Ltd (China 
Huaneng) 

50 10% 

position 

Top manager 39 8% 

Supervisor 180 36% 

Staff 281 56% 

How long 

have you 

working in 

this position  

2 years 140 28% 

3-5 years 150 30% 

more than 5 years 210 42% 

Do you think 

the product 

innovation 

has positive 

relationship 

with firm 

performance

? 

Yes 485 97% 

No 15 3% 

 

4.2 Confirmatory Factor Analysis (CFA) 
 
Following the basic characteristics analysis of the questionnaire data, 

this study used AMOS and Jamovi software to further evaluate 

the data's reliability and validity to test its quality. The 

reliability test commonly uses Cronbach's Alpha to test 

internal consistency reliability. In this study, the main factors 

were measured using scales, so testing the data quality of the 

measurement results is a prerequisite for ensuring the validity 

of subsequent analyses. First, the internal consistency of each 

dimension was analyzed using Cronbach's Alpha reliability 

test method. The Cronbach's Alpha coefficient ranges from 0 

to 1, with higher values indicating higher reliability. It is 

generally considered that when the reliability coefficient is 

below 0.6, the reliability is not credible, and the questionnaire 

needs to be redesigned or data re-collected for analysis. A 

reliability coefficient between 0.6 and 0.7 is acceptable, 

between 0.7 and 0.8 is reliable, between 0.8 and 0.9 is very 

reliable, and between 0.9 and 1 is extremely reliable 

(Nunnally & Bernstein, 1994). According to the reliability 

analysis results in Table 3, the reliability coefficients of each 

item and the overall reliability coefficient range from 0.8 to 1, 

indicating that the scales used in this study have good internal 

consistency and high reliability. The internal consistency 

reliability test of the collected survey data using Cronbach's 

Alpha coefficient shows that the data obtained from the 

questionnaire survey meets the internal consistency standards, 

satisfying the requirements for further hypothesis relationship 

statistical testing. 

The validity evaluation of Confirmatory Factor Analysis 

(CFA) is a critical step to ensure the accuracy and reliability 

of the measurement model. By assessing factor loadings, t-

values, composite reliability (CR), and average variance 

extracted (AVE), researchers can verify whether the latent 

constructs are consistent with the data, evaluate the accuracy 

of the measurement tools, and enhance the credibility of 

research conclusions. Through the CFA model established in 

AMOS, the standardized factor loadings of each 

measurement item on the corresponding dimension were 

calculated, followed by calculating the convergent validity 

and composite reliability values of each dimension using the 

AVE and CR formulas. According to the standards, the 

minimum requirement for the AVE value is 0.5, and for the 

CR value, it is 0.7, indicating good convergent validity and 

composite reliability (Fornell & Larcker, 1981; Hair et al., 

1998; Kerlinger, 1986). According to the analysis results in 

Table 3, the AVE values of each dimension in the validity test 

of this study all exceeded 0.5, and the CR values all exceeded 

0.7, collectively indicating that each dimension has good 

convergent validity and composite reliability. 

 
Table 3: Confirmatory Factor Analysis Result, Composite Reliability (CR) and Average Variance Extracted (AVE)  

Variables 
Source of Questionnaire 

(Measurement Indicator) 

No. of 

Item 

Cronbach's 

Alpha 
Factors Loading CR AVE 

Top Management Support (TMS) Ilker and Birdogan (2001) 4  0.835  0.630-0.794 0.836  0.561  

Creativity Capability (CC) Ilker and Birdogan (2001) 5  0.902  0.768-0.849 0.903  0.651  

Information Sharing (IS) Ru-Jen et al. (2010) 3  0.806  0.778-0.813 0.806  0.582  

Customer Involvement (CI) Ru-Jen et al. (2010) 4  0.851  0.707-0.839 0.853  0.592  

Institutional Support (IST) Shanshan et al. (2017) 4  0.856  0.713-0.825 0.857  0.601  

Product Innovation (PIC) Cesar and Ana (2010) 3  0.872  0.817-0.849 0.873  0.696  

Firm Performance (FP) Cesar and Ana (2010) 3  0.812  0.744-0.785 0.814  0.593  
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According to the model fit test results in Table 4, the 

CMIN/DF value is 1.128, within the acceptable range of 1-3, 

and the RMSEA value is 0.016, within the excellent range of 

<0.05. These two important model fit indices meet the 

requirements of this study. Additionally, all indices for GFI, 

AGFI, NFI, CFI, and TLI are above 0.9, which also meets 

the requirements of this study. Therefore, based on the results 

of the comprehensive analysis, this study's CFA model is a 

good fit. 
 

Table 4: Goodness of Fit for Measurement Model 
Fit Index Acceptable Criteria Statistical Values  

CMIN/DF < 5.00 (Al-Mamary & 

Shamsuddin, 2015; Awang, 2012) 

1.128 

GFI ≥ 0.85 (Sica & Ghisi, 2007) 0.955 

AGFI ≥ 0.80 (Sica & Ghisi, 2007) 0.944 

NFI ≥ 0.80 (Wu & Wang, 2006) 0.952 

CFI ≥ 0.80 (Bentler, 1990) 0.994 

TLI ≥ 0.80 (Sharma et al., 2005) 0.993 

RMSEA < 0.08 (Pedroso et al., 2016) 0.016 

Model 

Summary 

 Acceptable  

Model Fit 

Remark: CMIN/DF = The ratio of the chi-square value to degree of 
freedom, GFI = goodness-of-fit index, AGFI = adjusted goodness-of-fit 

index, NFI = normalized fit index, CFI = comparative fit index and TLI = 

Tucker Lewis index and RMSEA = root mean square error of approximation 
 

Based on the analysis results in Table 5, this study shows 

that in the discriminant validity test, the standardized 

correlation coefficients between each pair of dimensions 

were smaller than the square root of the AVE values of the 

corresponding dimensions, indicating that each dimension 

has good discriminant validity. 
 

Table 5: Discriminant Validity 
 TMS CC IS CI IST PIC FP 

TMS 0.749        

CC 0.155  0.807       

IS 0.251  0.239  0.763      

CI 0.159  0.102  0.167  0.769     

IST 0.216  0.219  0.191  0.244  0.775    

PIC 0.379  0.386  0.350  0.322  0.403  0.834   

FP 0.123  0.215  0.233  0.177  0.122  0.470  0.770  

Note: The diagonally listed value is the AVE square roots of the variables 

Source: Created by the author. 

 

4.3 Structural Equation Model (SEM)   
 

According to the model fit test results in Table 6, the 

CMIN/DF value is 1.507, within the acceptable range of 1-3, 

and the RMSEA value is 0.031, within the excellent range of 

<0.05. These two critical model fit indices meet the 

requirements of this study. Additionally, all indices for GFI, 

AGFI, NFI, CFI, and TLI are above 0.9, which meets the 

study's requirements. Therefore, the comprehensive analysis 

results indicate that the SEM model of this study is a good 

fit. 

Table 6: Goodness of Fit for Structural Model 

Fit Index Acceptable Criteria 
Statistical 

Values 

CMIN/DF < 5.00 (Al-Mamary & Shamsuddin, 
2015; Awang, 2012) 

1.507  

GFI ≥ 0.85 (Sica & Ghisi, 2007) 0.935  

AGFI ≥ 0.80 (Sica & Ghisi, 2007) 0.922  

NFI ≥ 0.80 (Wu & Wang, 2006) 0.933  

CFI ≥ 0.80 (Bentler, 1990) 0.976  

TLI ≥ 0.80 (Sharma et al., 2005) 0.974  

RMSEA < 0.08 (Pedroso et al., 2016) 0.031  

Model 

Summary 

 Acceptable 

Model Fit 

Remark: CMIN/DF = The ratio of the chi-square value to degree of 

freedom, GFI = goodness-of-fit index, AGFI = adjusted goodness-of-fit 
index, NFI = normalized fit index, CFI = comparative fit index and TLI = 

Tucker Lewis index and RMSEA = root mean square error of approximation 

 

4.4 Research Hypothesis Testing Result 
 

According to the analysis results in Table 7, all path 

hypotheses in this study are significant, and all hypotheses 

are supported. The results indicate that product innovation 

acts as a mediating variable, with an R² of 0.288, showing 

that top management support (TMS), creativity capability 

(CC), information sharing (IS), customer involvement (CI), 

and institutional support (IST) together account for 28.8% of 

the total variance in product innovation. The direct effect 

values on product innovation are 0.249, 0.282, 0.196, 0.209, 

and 0.254, respectively. 

  
Table 7: Hypothesis Results of the Structural Equation Modeling 

Hypothesis (β) t-value Result 

H1: TMS→PIC 0.249 5.164* Supported 

H2: CC→PIC 0.282 6.142* Supported 

H3: IS→PIC 0.196 4.102* Supported 

H4: CI→PIC 0.209 4.495* Supported 

H5: IST→PIC 0.254 5.372* Supported 

H6: PIC→FP 0.443 8.110* Supported 

Note: * p<0.05 
Source: Created by the author  
 

Additionally, the dependent variable in this study is firm 

performance, with an R² of 0.196, indicating that TMS, CC, 

IS, CI, and IST together account for 19.6% of the total 

variance in firm performance. These independent variables 

have significant indirect effects on firm performance, with 

impact values of 0.249, 0.282, 0.196, 0.209, 0.254 and 0.443, 

respectively. These results are consistent with the findings of 

Ilker and Birdogan (2001), Ru-Jen et al. (2010), Shanshan et 

al. (2017), and Cesar and Ana (2010). 

The study results provide robust empirical support for the 

hypothesized relationships among top management support, 

creativity capability, information sharing, customer 

involvement, and institutional support, demonstrating their 

collective impact on product innovation and firm 
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performance. Specifically, the significant direct effects of 

these factors on product innovation emphasize the critical 

roles of a supportive managerial environment, creativity 

capability, effective communication and information 

dissemination, active customer involvement, and 

institutional support in fostering corporate innovation. 

The mediation analysis indicates that product innovation 

is an essential mediating mechanism through which these 

factors indirectly enhance firm performance. The indirect 

effects of each independent variable on firm performance 

highlight the importance of product innovation as a strategic 

lever, transforming organizational resources and capabilities 

into superior performance outcomes. 

The findings of this study are consistent with the 

conclusions of Ilker and Birdogan (2001), who emphasized 

the importance of managerial support and institutional 

frameworks in driving innovation. Similarly, Ru-Jen et al. 

(2010) highlighted the roles of creativity capability and 

information sharing in cultivating an innovative culture, 

while Shanshan et al. (2017) and Cesar and Ana (2010) 

reinforced the importance of customer involvement and 

institutional support in achieving high levels of product 

innovation and firm performance. 

 

 

5. Conclusion and Recommendation 
 

5.1 Conclusion 
 

By constructing and testing a Structural Equation Model 

(SEM), this study deeply explored the effects of factors such 

as top management support, creativity capability, 

information sharing, customer involvement, and institutional 

support on product innovation and firm performance in state-

owned photovoltaic enterprises in Yunnan, China. The SEM 

path analysis confirmed that all hypotheses were supported, 

indicating that the independent variables (Top Management 

Support (TMS), Creativity Capability (CC), Information 

Sharing (IS), Customer Involvement (CI), and Institutional 

Support (IST)) have a significant positive impact on product 

innovation (PIC) and indirectly affect firm performance. 

Overall, the results of this study are consistent with the 

conclusions of CRM theory and RBV theory research. 

Additionally, the order of influence from greatest to least is 

as follows: Creativity Capability (β=0.282), Institutional 

Support (β=0.254), Top Management Support (β=0.249), 

Customer Involvement (β=0.209), and Information Sharing 

(β=0.196). As a core resource, the findings highlight that 

creativity capability significantly influences product 

innovation, supporting the RBV theory's conclusion on the 

importance of creativity in organization and management 

(Hennessey & Amabile, 2010). As the second most important 

factor in the path analysis, institutional support proves its 

significance in promoting product innovation and firm 

performance. This finding aligns with Peng (2003), who 

argued that institutional support stimulates corporate 

innovation by reducing risks and costs, which is particularly 

crucial in the photovoltaic industry. It also shows that 

institutional support can be considered a unique resource for 

firms, positively impacting product innovation.  

The third-ranked factor, top management support, also 

aligns with RBV Theory, highlighting its importance in 

driving product innovation and enhancing firm performance 

(Hitt et al., 2001; Jensen & Warner, 1988; Kanter, 1983; 

Sullivan, 2010; Teece et al., 1997; Zhen, 2019). Customer 

involvement and information sharing have a smaller but 

significant impact on product innovation. Based on RBV 

theory, both variables can be considered resources that 

influence product innovation and, ultimately, firm 

performance. Through customer feedback and market 

research, firms can better understand and meet customer 

needs, thus driving product and service innovation and 

enhancing performance. Information sharing promotes the 

effective allocation and use of resources, improving 

innovation efficiency. This conclusion supports CRM theory, 

where information sharing and customer involvement 

indirectly influence firm performance through product 

innovation (Payne & Frow, 2005). 

 

5.2 Recommendation 

 
This study validates the applicability of RBV and CRM 

theories in state-owned photovoltaic enterprises, offering 

insights into managerial practices and policy formulation. It 

underscores the importance of enhancing creativity 

capability, supported by top management, to drive product 

innovation. Firms should foster employee creativity, 

encourage innovation, and implement new solutions. 

Establishing robust information-sharing mechanisms and 

promoting customer involvement are essential for 

understanding market dynamics and improving product 

quality. Policy support remains critical for innovation in the 

photovoltaic industry, and continuous government support is 

necessary. 

For practical policy formulation, firms should emphasize 

innovation, develop matching strategies, and implement 

employee incentive policies to create a conducive 

environment for creativity. Strengthening market 

communication channels ensures alignment with market 

dynamics, preventing isolation. Flexible decision-making 

spaces allow timely and effective responses to market 

changes. State-owned enterprises should leverage their 

relationship with the government to provide effective policy 

recommendations, promoting sustained innovation drivers. 

In summary, firms should optimize resource allocation, 

enhance innovation capabilities, and understand market 
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demands through increased customer interaction. With 

government support, they should pursue technological and 

managerial innovations, exploring new development models 

for high-quality development and enhanced international 

competitiveness. 

 

5.3 Limitation and Further Study 
 

This study, which focused on four state-owned 

photovoltaic enterprises in Yunnan, faces limitations, 

including restricted sample size and potential subjective bias 

from questionnaire data. Future research should expand the 

sample size, integrate diverse data sources, and consider 

dynamic resource transfer and market changes to enhance 

generalizability and accuracy. These steps will provide 

stronger support for business practices and policy-making, 

fostering high-quality development 
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