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Abstract: Based on the resource-based theory, this study explores the internal mechanism between management innovation and enterprise performance of tobacco enterprises, that is, the mediating role of innovation investment and the moderating role of big data capabilities. Based on the sample of tobacco enterprises in Sichuan Province, China, 306 collected data were empirically analyzed in the form of online distribution and recycling questionnaires, with the help of SPSS and AMOS. The results show that: (1) management innovation has a positive and significant impact on enterprise performance; (2) innovation investment plays a partial mediating role between management innovation and enterprise performance; (3) big data capabilities positively regulate the relationship between innovation investment and enterprise performance. In addition, tobacco companies should pay attention to the practice and research of management innovation, continuously explore and implement new management methods and tools, reasonably plan and adjust the scale and direction of innovation investment, and attach importance to the cultivation and application of big data capabilities, so as to maintain a competitive advantage in a complex and changeable market environment.
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1 Introduction
In the context of global economic integration and scientific and technological revolution, China's economic development has entered a new historical period, and innovation-driven development has become a national strategy. As an important part of the national economy, the development of the tobacco industry is facing internal and external pressures, especially under the global trend of tobacco control, China's tobacco industry needs to adapt to the new development needs through management innovation. According to the "Tobacco Trend Report" released by the World Health Organization, by 2025, the world smoking rate will drop by 25%, the proportion of the smoking population will gradually decline, and the market space will be gradually saturated; At the same time, the anti-smoking wave in the world is getting stronger day by day, and the country's tobacco control efforts are gradually increasing. These factors force tobacco companies to find new ways to achieve sustainable development. Diversification strategy has become one of the effective ways for tobacco companies to cope with challenges and seek development. Diversification strategy is a common strategy for tobacco companies in the face of market changes and competitive pressures. By diversifying, companies can reduce risk, maximize the use of resources, and achieve mutual promotion between industries[[endnoteRef:1]]. However, in the context of the rapid development of the Internet and digital technology, the era of digital economy has pushed Chinese tobacco companies to explore new profit growth points, and the tobacco industry is relatively special, and diversification has also brought management challenges, such as the optimization of resource allocation and the difficulty of improving management efficiency, management innovation, weak management innovation awareness, shortage of innovation investment, lack of talents and other practical problems. [1: [] Lin, Hsing-Er, et al. "Creating competitive advantages: Interactions between ambidextrous diversification strategy and contextual factors from a dynamic capability perspective."Technological Forecasting and Social Change154 (2020): 119952.https://doi.org/10.1016/j.techfore.2020.119952] 

The relationship between management innovation and firm performance is a complex and multidimensional field of research. In the existing research, management innovation can enhance the organizational management ability of enterprises, optimize the organizational management process of enterprises, improve the efficiency of management and operation of enterprises, help enterprises more effectively cope with various challenges brought about by changes in technology and market environment, grasp new opportunities in the market, make enterprises in a more favorable position in market competition, realize the competitive advantage of enterprises and achieve good performance[[endnoteRef:2]]. At the same time, the existing studies have also conducted an empirical analysis of the relationship between management innovation and firm performance, and the test results support the role of management innovation in promoting firm performance. In the context of diversification, in the framework of resource-based theory, although management innovation is considered to be an important source of long-term competitive advantage of enterprises, and the importance of management innovation in enterprises is becoming increasingly prominent[[endnoteRef:3]]. However, in the tobacco industry, due to the particularity of the industry and the trend of diversified development, the specific impact mechanism of tobacco enterprise management innovation on enterprise performance is not clear. With the intensification of market competition and the rapid development of social economy, tobacco enterprises face many challenges in management innovation, such as insufficient investment in innovation, low enthusiasm of employees for innovation, and low degree of standardization of enterprise management in the process of building a management innovation system. These problems not only limit the improvement of tobacco companies' innovation capabilities, but also affect the long-term development of enterprises and affect their performance[[endnoteRef:4]]. Therefore, this study proposes a clear conceptual model for the specific impact mechanism of management innovation on firm performance, and explores the relationship between management innovation and firm performance in the tobacco industry. [2: [] Nguyen D T, Dao T K. The mediating role of innovation in the relationship between high-performance human resource management practices and firm performance[J]. Heliyon, 2023, 9(12).https://doi.org/10.1016/j.heliyon.2023.e22720]  [3: [] Varadarajan R. Resource advantage theory, resource based theory, and theory of multimarket competition: Does multimarket rivalry restrain firms from leveraging resource Advantages?[J]. Journal of Business Research, 2023, 160: 113713.https://doi.org/10.1016/j.jbusres.2023.113713]  [4: [] Guo Y. Research on the Construction Path of the Target Management System of the Party Building Work in the Tobacco Industry[J]. Journal of Higher Education Research, 2022, 3(4): 363-366.https://doi.org/10.32629/jher.v3i4.989] 

On the basis of resource theory, as an important strategic resource, innovation investment represents the core competitiveness of enterprises and is an indispensable condition for the long-term development of enterprises[[endnoteRef:5]]. In the study of economics and management, innovation is widely recognized as the key driver of economic benefits for enterprises, and scholars have explored the influencing factors of enterprise performance from multiple dimensions, including internal management efficiency and external market environment[[endnoteRef:6]]. In particular, management and technological innovation are seen as important ways to improve business performance. However, while these studies provide valuable insights into understanding firm performance, relatively few studies have been conducted on specific industries, such as the tobacco industry, which limits our understanding of how innovation activities and management practices within specific industries affect firm performance. In this particular area of the tobacco industry, the importance of management innovation is particularly prominent. Due to the regulatory constraints faced by the tobacco industry, public health concerns, and the complexity of market competition, management innovation needs to consider not only how to optimize resource allocation to improve corporate performance but also find a path to innovation within a strict regulatory framework. Previous studies have shown that management innovation can improve enterprise performance by optimizing resource allocation[[endnoteRef:7]], but the specific mechanism and degree of influence of this mediating effect in the tobacco industry are not clear. In this process, innovation investment, as an important resource, is a bridge connecting management innovation and enterprise performance; its role in this process is crucial, but how to play a role, especially in the special context of the tobacco industry, is still a problem worthy of in-depth discussion. Therefore, this study will explore the mediating role of innovation investment in the tobacco industry between management innovation and firm performance. [5: [] Zhang Y, Hou Z, Yang F, et al. Discovering the evolution of resource-based theory: Science map** based on bibliometric analysis[J]. Journal of Business Research, 2021, 137: 500-516.https://doi.org/10.1016/j.eswa.2024.125680]  [6: [] Khosravi P, Newton C, Rezvani A. Management innovation: A systematic review and meta-analysis of past decades of research[J]. European Management Journal, 2019, 37(6): 694-707.https://doi.org/10.1016/j.emj.2019.03.003]  [7: [] Kraśnicka T, Głód W, Wronka-Pośpiech M. Management innovation, pro-innovation organisational culture and enterprise performance: testing the mediation effect[J]. Review of managerial science, 2018, 12: 737-769.https://doi.org/10.1007/s11846-017-0229-0] 

In the context of the current era of big data, the resource base theory believes that big data capability is an important factor affecting the performance of new product development[[endnoteRef:8]]. big data capabilities can help enterprises better integrate and utilize internal and external resources, thereby improving their innovation capabilities and performance[[endnoteRef:9]]. Specifically, big data capabilities enable enterprises to respond more quickly to market changes and optimize resource allocation by improving the efficiency of information processing and decision-making, so as to gain an advantage over the competition[[endnoteRef:10]]. In terms of innovation investment, big data capabilities can enhance the research and development efficiency and innovation capabilities of enterprises. Especially in the context of the era of big data, in the trend of diversification, how to use big data and artificial intelligence technology to optimize the production process, improve product quality, predict market trends, further improve the operational efficiency of enterprises, so that enterprises can more accurately grasp the market dynamics, so as to guide the direction of research and development, and improve the return on investment in research and development is crucial[[endnoteRef:11]]. In addition, big data capabilities can also help enterprises better manage risks in the innovation process, predict the success rate of innovation projects through data analysis, and allocate resources reasonably. Existing studies have shown that the relationship between big data capability and firm performance may be nonlinear, but in the mature tobacco industry, there is still a relative lack of research on how big data capability moderates the relationship between management innovation and firm performance, as well as the specific mechanism and effect of this moderation[[endnoteRef:12]]. In addition, the current study lacks sufficient empirical data to support the conclusion of the impact of management innovation, innovation investment, and big data capabilities on the performance of tobacco firms, especially in the special context of China's tobacco industry[[endnoteRef:13]], Therefore, in order to solve the above problems, this study explores the impact of management innovation on the performance of tobacco enterprises in the context of diversification and the framework of resource-based theory. [8: [] Braganza A, Brooks L, Nepelski D, et al. Resource management in big data initiatives: Processes and dynamic capabilities[J]. Journal of Business Research, 2017, 70: 328-337.https://doi.org/10.1016/j.jbusres.2016.08.006]  [9: [] Pedota, Mattia. "Big data and dynamic capabilities in the digital revolution: The hidden role of source variety."Research Policy 52.7 (2023): 104812.https://doi.org/10.1016/j.respol.2023.104812]  [10: [] Cai, Cen, Yijia Li, and Yongqian Tu. "Big data capabilities, ESG performance and corporate value." International Review of Economics & Finance 96 (2024): 103540.https://doi.org/10.1016/j.iref.2024.103540]  [11: [] Duan, Yanqing, John S. Edwards, and Yogesh K. Dwivedi. "Artificial intelligence for decision making in the era of Big Data–evolution, challenges and research agenda." International journal of information management 48 (2019): 63-71.https://doi.org/10.1016/j.ijinfomgt.2019.01.021]  [12: [] Ziran Q U, Pornsing C. The Significance and Impact of Digital Transformation on Tobacco Supply Chain Procurement in China: An Empirical Study[D]. Silpakorn University, 2024.http://ithesis-ir.su.ac.th/dspace/handle/123456789/4977]  [13: [] Adesanya A, Yang B, Bin Iqdara F W, et al. Improving sustainability performance through supplier relationship management in the tobacco industry[J]. Supply Chain Management: An International Journal, 2020, 25(4): 413-426.https://doi.org/10.1108/SCM-01-2018-0034] 

2 Theoretical basis and research hypothesis
2.1Theoretical basis
Management innovation is often seen as a critical resource in the enterprise to help build and sustain a competitive advantage. The resource base theory believes that the heterogeneous resources of an enterprise are the basis for its sustainable competitive advantage[[endnoteRef:14]]. Diversification strategies allow businesses to diversify risks and find new opportunities for growth by expanding their business reach or entering new market segments. The implementation of this strategy requires enterprises to have a strong management innovation ability to effectively integrate and allocate cross-domain resources and capabilities. In the context of a diversification strategy, management innovation can enhance enterprise innovation performance by promoting the development of new businesses and improving the efficiency of existing businesses[[endnoteRef:15]]. The role of management innovation in the diversification strategy is not only reflected in direct technology or product innovation but also includes the innovation of enterprise resource allocation and resource investment. Management innovation can improve the level of knowledge and skills of enterprises, which is achieved through the introduction of new management concepts, methods, and technologies. This kind of knowledge and skill improvement helps enterprises to make better use of their existing resources, improve the efficiency and effectiveness of resource use, and thus enhance the competitiveness and market position of enterprises. According to the theory of resource base, management innovation is an important means to enhance the competitiveness of enterprises in the tobacco industry. For example, through the application of big data technology, tobacco companies can optimize logistics management, marketing, and human resource management, thereby improving overall operational efficiency and market responsiveness. By increasing research and development investment, tobacco companies can develop new products, improve production processes, and improve service quality, thereby enhancing market competitiveness and profitability. Data technology can help enterprises better analyze and use data so as to improve the scientific and real-time decision-making of innovation investment. For example, in the field of tobacco logistics, big data technology not only improves operational efficiency but also indirectly affects performance by enhancing the dynamic capacity of the organization. [14: [] Barney J. Firm resources and sustained competitive advantage[J]. Journal of management, 1991, 17(1): 99-120.https://journals.sagepub.com/doi/abs/10.1177/014920639101700108]  [15: [] Mammen, Jan, Todd M. Alessandri, and Martin Weiss. "The risk implications of diversification: Integrating the effects of product and geographic diversification."Long Range Planning54.1 (2021): 101942.https://doi.org/10.1016/j.lrp.2019.101942] 

2.2Management Innovation and Firm Performance
Innovation, as a key factor for enterprises to gain an advantage in the competition, is not only valued in the business field but also occupies a central position in national strategy and personal development. It is seen as a key driver of economic growth, social progress, and technological breakthroughs. Under the framework of resource theory, management innovation is regarded as an important non-material resource, which can help enterprises allocate and use their internal resources more effectively, so as to improve the competitiveness of enterprises. First formally proposed in 2008 by scholars such as Birkinshaw, management innovation refers to a way to apply new structures, processes, practices, and processes within an organization to improve management efficiency and competitive advantage[[endnoteRef:16]]. This includes the introduction of new management elements or combinations of elements into the system to achieve organizational goals more effectively, and these changes are essential for businesses to leverage their technological knowledge base and improve innovation, productivity, and competitiveness. Previous research results have shown that management innovation can improve organizational performance and is positively correlated with the performance of new ventures. By optimizing the internal management process and management innovation, the enterprise has improved its operational capabilities, which not only enhances the efficiency of resource operation but also helps the enterprise quickly seize market innovation opportunities, so as to occupy an advantage in the competition[[endnoteRef:17]].In addition, management innovation also involves the innovation of organizational structure, and management innovation also improves the communication mechanism of the organization, improves the efficiency of communication between departments and individuals, and makes it easier for employees to use the accumulated knowledge resources. This structural optimization helps to break down information silos, promote cross-departmental cooperation, stimulate innovative thinking, accelerate the transformation of innovation results, and ensure that enterprises maintain a leading position in the fierce market competition and achieve sustainable performance growth.[[endnoteRef:18]]. Therefore, this study proposes the following hypotheses: [16: [] Birkinshaw J,Hamel G,Mol M J.Management Innovation[J].Academy of Management Review,2008,33（4）:825-845.https://doi.org/10.5465/amr.2008.34421969]  [17: [] Rong Z, Wu X, Boeing P. The effect of institutional ownership on firm innovation: Evidence from Chinese listed firms[J]. Research Policy, 2017, 46(9): 1533-1551.https://doi.org/10.1016/j.respol.2017.05.013]  [18: [] Ferreira J, Cardim S, Coelho A. Dynamic capabilities and mediating effects of innovation on the competitive advantage and firm’s performance: The moderating role of organizational learning capability[J]. Journal of the Knowledge Economy, 2021, 12: 620-644. https://doi.org/10.1007/s13132-020-00655-z] 

H1 management innovation has a positive impact on enterprise performance.
2.3 The mediating role of innovation investment in innovation management and firm performance
Under the resource-based theory, the effective utilization and allocation of resources is crucial to improving the efficiency of Research and development investment, and enterprises need to consider how to maximize innovation output through reasonable resource allocation when making innovation investments, and innovation investment is a necessary condition for enterprise technological innovation, which not only affects the improvement of resource investment in scientific and technological innovation capabilities but also directly relates to the effectiveness of innovation activities[[endnoteRef:19]]. It has been argued that the rational utilization and allocation of resources can improve the efficiency of corporate research and development  inputs, while resource utilization has an imperfect mediating effect on the relationship between research and development  inputs and innovation outputs, with an indirect positive impact on innovation outputs[[endnoteRef:20]].Other scholars have argued that government subsidies further enhance firm performance by promoting firms' innovation inputs[[endnoteRef:21]]. In addition, a good internal management mechanism can ensure the effective allocation and utilization of resources, while a performance evaluation mechanism provides an important tool for enterprises to measure the efficiency of innovation inputs and outputs[[endnoteRef:22]]. Through these mechanisms, enterprises can adjust their innovation strategies in a timely manner, optimize the allocation of resources, and ensure the consistency of their innovation activities with their strategic objectives[[endnoteRef:23]]. It not only helps to improve the efficiency of research and development investment but also enhances the market competitiveness and long-term viability of enterprises. In conclusion, the effective use and allocation of resources, as well as the role of management elements, are crucial to improving the efficiency of research and development investment and scientific and technological innovation ability, and enterprises need to establish and improve these mechanisms to enhance the efficiency of innovation investment so as to gain an advantage in the fierce market competition. Therefore, this study proposes the following research hypotheses: [19: [] Wang L, Gu Z, Meng D. Configuration research on technology platforms driving enterprise innovation[J]. Journal of the Knowledge Economy, 2024: 1-27.https://doi.org/10.1007/s13132-024-02245-9]  [20: [] Jiang H, Gao S, Song Y, et al. An empirical study on the impact of collaborative research and development  networks on enterprise innovation performance based on the mediating effect of technology standard setting[J]. Sustainability, 2019, 11(24): 7249.https://doi.org/10.3390/su11247249]  [21: [] Xu J, Wang X, Liu F. Government subsidies, research and development  investment and innovation performance: analysis from pharmaceutical sector in China[J]. Technology Analysis & Strategic Management, 2021, 33(5): 535-553.https://doi.org/10.1080/09537325.2020.1830055]  [22: [] Radicic D, Petković S. Impact of digitalization on technological innovations in small and medium-sized enterprises (SMEs)[J]. Technological Forecasting and Social Change, 2023, 191: 122474.https://doi.org/10.1016/j.techfore.2023.122474]  [23: [] Onufrey, Ksenia, and Anna Bergek. "Transformation in a mature industry: The role of business and innovation strategies." Technovation 105 (2021): 102190.https://doi.org/10.1016/j.technovation.2020.102190] 

H2: Innovation inputs mediate in innovation management and firm performance.
2.4The moderating role of big data capabilities
In the perspective of resource-based theory, big data capabilities become a key resource for firms, moderating the relationship between innovation inputs and firm performance. Big data capabilities enable enterprises to keep abreast of the status of external resources, capture complementary resources, and grasp the status of internal resource utilization. By effectively combining data resources with traditional resources, enterprises can form unique resources that cannot be easily imitated, which helps them achieve innovative development and is the key to maintaining core competitiveness and enhances their ability to respond quickly to market dynamics, thus improving enterprise performance. In addition, by improving their ability to acquire and analyze data, enterprises are able to gain a deeper understanding of market trends, gain insight into consumer needs, and ooptimizeoperational eefficiency. y providing rich information resources and improving the efficiency of information processing, big data capabilities help enterprises efficiently collect and ututilizeragmented information resources, improve their ability to didistillnnovations from existing information and technologies, and enhance their level of process inninnovation. addition, the application of big data technology in research and development helps to improve the efficiency of product research and development and directly promotes the improvement of enterprise innovation capability, including innovation input, innovation outpoutput, innovation efficefficiency[[endnoteRef:24]]. fore, big data capability not only plays an important role in innovation input, inputlso is a key factor for enterprises to improve their perfoperformance. ata capabilities can be used to leverage its adtheirtages in resource allocation, decision support, market insightsinsights,rational optimisatoptimizatione leadership in a competitive market and sustainable performance growth[[endnoteRef:25]]. Therefore this study proposes the following research hypothesis: [24: [] Huynh, Minh-Tay, Michael Nippa, and Thomas Aichner. "Big data analytics capabilities: Patchwork or progress? A systematic review of the status quo and implications for future research." Technological Forecasting and Social Change 197 (2023): 122884.https://doi.org/10.1016/j.techfore.2023.122884]  [25: [] Yadegaridehkordi E, Nilashi M, Shuib L, et al. The impact of big data on firm performance in hotel industry[J]. Electronic Commerce Research and Applications, 2020, 40: 100921.https://doi.org/10.1016/j.elerap.2019.100921] 

H3: Big data capability plays a moderating role between innovation input and enterprise performance.
3 Study design
3.1Samples and Data
The data sample of this paper was mainly collected by a questionnaire survey, and tobacco enterprises in Sichuan Province were taken as the research objects. A total of 320 questionnaires were collected, 14 incomplete questionnaires were eliminated, and 306 valid questionnaires were obtained. In order to ensure the reliability and accuracy of the collected data, the questionnaire is mainly issued to grassroots employees, middle-level backbones, and senior leaders within the company. In addition, all measurement items involving variables are carefully designed based on extensive literature reviews and in-depth input from industry experts.
3.2Variable measurements
In this study, the core variables were measured on a 5-level Likert scale, which mainly included variables such as management innovation, innovation investment, enterprise performance, big data capabilities, and basic information of respondents. The questionnaire was based on the International Maturity Scale, which was derived from Hernández-Espallardo, Jing Hui, Zhang Ruijuan, Malik, and Lin C, and the overall Cronbach's a of the scale was above 0.85, as shown in Table 1 below.
Table 1 measures the items
	variable
	Item
	source

	Management innovation
	The company invests a lot of time and effort inimproving the efficiency of existing management processes.
	Hernández-Espallardo[[endnoteRef:26]] [26: [] Hernández-Espallardo, Miguel, Manuel Sánchez-Pérez, and Cristina Segovia-López. "Exploitation-and exploration-based innovations: The role of knowledge in inter-firm relationships with distributors."Technovation31.5-6 (2011): 203-215.https://doi.org/10.1016/j.technovation.2011.01.007] 


	
	The company constantly revises and improves the existing management system by learning from the existing experience.
	

	
	The company is constantly improving existing workflows by drawing on existing experience.
	

	
	The company constantly adjusts the functions and division of labor of departments and employees by drawing on existing experience.
	

	
	The company is constantly exploring novel management concepts or ideas.
	

	
	The company introduces management methods and techniques that have never been used by the company before.
	

	
	The company is formulating a new management system to improve the company's management system
	

	Business performance
	Compared to the industry average, the return on assets of enterprises is high.
	Malik[[endnoteRef:27]] [27: [] Malik O R, Kotabe M. Dynamic capabilities, government policies, and performance in firms from emerging economies: Evidence from India and Pakistan[J]. Journal of Management Studies, 2009, 46(3): 421-450.https://doi.org/10.1111/j.1467-6486.2008.00817.x] 


	
	The return on investment of businesses is high compared to the industry average.
	

	
	The company's sales growth rate is high compared to the industry average.
	

	
	Compared with the industry average, the enterprise has a high market share.
	

	
	Compared with competitors, the customer satisfaction of the company's products and services is better.
	

	Innovation input
	The company can often organize employees to carry out various forms of training.
	Jing Hui, Zhang Ruijuan
[[endnoteRef:28]][[endnoteRef:29]] [28: [] JING Hui. The influence of personalized human resource management practice on employees' innovation performance: the mediating effect of organizational citizenship behavior[J].Leadership Science,2017(26):55-58.DOI:10.19572/j.cnki.ldkx.2017.26.016.]  [29: [] ZHANG Ruijuan,SUN Jianmin. Innovation-oriented human resource management practice: structure and measurement[J].Chinese Human Resources Development,2014(23):55-66..DOI:10.16471/j.cnki.11-2822/c.2014.23.013.] 


	
	The company incorporates innovation ability and innovative behavior into the assessment body.
	

	
	My company rewards innovative ideas or actions.
	

	
	Our company has established a diversified promotion opportunity for employees.
	

	
	Our company encourages employees to participate in the management process.
	

	Big data capabilities
	The company is able to obtain a variety of data from internal and external sources in a timely manner.
	Lin C[[endnoteRef:30]] [30: [] Lin C,Kunnathur,Anand.Strategic orientations,developmental culture,andbig data capability[J].Journal of Business Research,2019,105:49-60.https://doi.org/10.1016/j.jbusres.2019.07.016] 


	
	The company is able to continuously learn and update big data technology.
	

	
	The company is able to introduce and cultivate talents related to big data technology.
	

	
	The company is able to process huge amounts of data.
	

	
	The company is able to use big data technology to gain .insight into changes in market demand.
	



4 Empirical results and analysis
4.1Reliability and validity
The reliability of the samples in this study was measured by the Cronbach coefficient, and the validity was measured by the KMO value and the Bartlett sphere test. As shown in Table 2 below, the factor loading was greater than 0.5, Cronbach's alpha was greater than 0.8, AVE was greater than 0.5, and CR was greater than 0.7, indicating that the reliability of the sample was good in convergence validity. In addition, all the fitting indexes of the model meet the standards (reference range: X2/df: 1-3, RMSEA<0.08, CFI>0.9, TLI>0.9, IFI>0.9).and the square root of AVE is greater than the correlation coefficient between variables, so the reliability and validity of the scale in this study are good. According to the results of Haussmann's test, the total variance of 78.9% is explained by extracting four factors with feature roots greater than 1, and the first variance is explained by 26%, which is less than half of the total variance, so there is no serious common method bias in this paper.
Table 2 Reliability and validity test
	variable
	Factor load factor
	Cronbach’s alpha
	AVE
	CR

	Management innovation
	0.599-0.891
	0.896
	0.597
	0.910

	Business performance
	0.679-0.910
	0.892
	0.710
	0.923

	Innovation input
	0.544-0.870
	0.843
	0.553
	0.858

	Big data capabilities
	0.618-0.840
	0.884
	0.518
	0.842



4.2descriptive statistics
According to Table 3 below, the correlation coefficients of management innovation, enterprise performance, innovation investment, and big data capability are positively correlated; management innovation is positively correlated with enterprise performance (0.567, P<0.01), and innovation investment is positively correlated with big data capability and enterprise performance (0.613, P<0.01; 0.554, P<0.01), which is consistent with the hypothesis research direction of this study. There is no multicollinearity problem in this study (VIF<5).
Table 3 describes statistics
	variable
	M
	SD
	Years of service
	Management innovation
	Business performance
	Innovation input
	Big data capabilities

	Years of service
	2.8
	0.960
	
	
	
	
	

	size of enterprise
	2.6
	.619
	
	
	
	
	

	Management innovation
	4.0
	.661
	.064
	.772
	
	
	

	Business performance
	3.4
	.747
	.160**
	.567**
	.842
	
	

	Innovation input
	3.9
	.642
	.052
	.688**
	.554**
	.743
	

	Big data capabilities
	3.5
	.807
	.140*
	.636**
	.537**
	.613**
	.719


Note: *p<.05, **p<.01
4.3Hypothesis testing
As can be seen from Table 4 below, in model 5, innovation investment is significantly positively correlated with management innovation (β=0.668, P<0.001), in model 2, management innovation is significantly positively correlated with firm performance (β=0.632, P<0.001), and when innovation investment is included in the model of management innovation and firm performance, model 3 (management innovation-innovation investment-firm performance) is obtained, and the regression coefficient is reduced from 0.632 to 0.360, P< 0.001, and hypothesis 1 is verified. Management innovation indirectly affects enterprise performance through innovation investment, with an indirect effect range of [0.253-0.528], and the regression coefficient of management innovation and enterprise performance decreases from 0.632 to 0.391 when innovation investment is included in the model of management innovation and enterprise performance, so there is a partial mediating effect between innovation investment and management innovation and enterprise performance.
Table 4- The mediating role of innovation input
	variable
	Business performance
	Innovation input

	
	M1
	M2
	M3
	M4
	M5

	Years of service
	-.125
	-.097*
	-.095*
	-.005
	-.035

	size of enterprise
	.15
	-.05
	-.081
	.194***
	.215***

	Management innovation
	
	.632***
	.3375***
	.662***
	

	Innovation input
	
	
	.388***
	
	

	R2
	.026
	.337
	.392
	.509
	.046

	∆R2
	.019
	.331
	.384
	.504
	.040

	F
	4.045*
	142***
	27***
	286***
	7.33***


Note: *P<0.05,**P<0.01,***P<0.001
According to the method of testing the moderating effect in this study, the control variables were included in model 6 with reference to the method of Wen Zhonglin's test of the moderating effect. The second-level regression analysis included innovation investment, which was significantly positively correlated with enterprise performance (M7, β=0.663, p<0.001). Then, big data capability was included in the regression model, and big data capability was significantly positively correlated with enterprise performance and innovation investment (M8, β=0.160, P<0.001; β=0.771, P<0.01). Finally, the interaction terms between innovation investment and big data capability were included in the regression model, and the interaction terms between innovation investment and big data capability were significantly positively correlated with enterprise performance (M9, β=0.133, P=0.04).so the research hypothesis 3 is validated.
Table 5 Moderating effect of innovation input
	variable
	Business performance

	
	M6
	M7
	M8
	M9

	Years of service
	-0.125
	-0.103**
	-.040
	-.064

	size of enterprise
	.015
	-.128*
	-.04
	-.039

	Innovation input
	
	.663***
	.160***
	.124***

	Big data capabilities
	
	
	.771**
	.761**

	Innovation input * big data capabilities
	
	
	
	.133*

	R2
	.026
	.325
	.555
	.606

	∆R2
	.019
	.329
	.549
	.549

	F
	.045*
	141***
	149***
	39***


Note: *P<0.05，**P<0.01，***P<0.001
5 Results and Discussion
Based on the resource-based theory, this study constructs a research model diagram of management innovation and enterprise performance, and the results show that:
(1) Management innovation has a positive impact on enterprise performance. As a specially regulated industry, the tobacco industry is facing the dual challenges of market competition and policy environment; in this case, management innovation is regarded as a key strategy to cope with changes in market competition and policy environment and promote the development of enterprises in a rapid, scientific, and healthy direction through the integration of resources and reform and innovation. Through management innovation, enterprises can integrate internal and external resources more effectively, improve the efficiency of resource allocation, quickly respond to market changes, seize new business opportunities, and occupy a favorable position in the competition. Management innovation is not only a means to improve enterprise performance but also a key strategy to promote the long-term development of enterprises and the overall progress of the industry. Enterprises should pay attention to the practice and research of management innovation and constantly explore and implement new management methods and tools to maintain a competitive advantage in the complex and changeable market environment.
(2) Innovation investment plays a partial mediating role in the relationship between management innovation and enterprise performance. In the discussion of the relationship between management innovation and enterprise performance, innovation investment plays an important role. Management innovation involves optimizing the internal processes of enterprises, improving organizational structure, shaping a positive corporate culture, developing human resources, etc., improving the operational efficiency and market response speed of enterprises, and then enhancing the innovation ability of enterprises. This improvement in innovation capability enables enterprises to more effectively transform innovation investment into actual products and services, thereby enhancing their market competitiveness and economic benefits in the long run. Enterprises should reasonably plan and adjust the scale and direction of innovation investment according to their actual situation, so as to maximize the positive impact of innovation investment on enterprise performance. At the same time, companies also need to pay attention to the long-term effects of innovation investment and the interaction between innovation investment and other factors (such as internal control, senior management team characteristics, financing structure, etc.), so as to more effectively use innovation investment to promote sustainable development and performance improvement.
(3) Big data capability plays a moderating role in the relationship between innovation investment and enterprise performance. In the context of digitalization, innovation investment, as a key factor to promote the development of enterprises, affects the overall performance of enterprises by improving their innovation capabilities. At the same time, as an important technical resource, big data capabilities can effectively support the decision-making process of enterprises, optimize resource allocation, and improve operational efficiency, thereby having a positive impact on enterprise performance. Big data capabilities play an important role in moderating innovation investment and enterprise performance. It not only directly affects the innovation performance of enterprises but can also indirectly affect enterprise performance through a variety of mechanisms, such as business model innovation, knowledge integration, and strategic orientation. Therefore, enterprises should pay attention to the cultivation and application of big data capabilities, make full use of big data capabilities, optimize resource allocation, and enhance competitiveness.
6 Deficiencies and research prospects
Due to the complexity of the research questions, there are many shortcomings. First, due to the particularity of the tobacco industry, including the monopoly mechanism and strict regulatory policy system, the impact of these factors on management innovation and enterprise performance may be different from that of the general industry, and the impact of these particularities on the practice of management innovation is not fully considered in this study. Second, the data sample of this study originated from Sichuan Province, and the data scope is slightly narrower, and the research scope can be extended to the whole country in the future. Thirdly, this study adopts quantitative research, and in the future, a combination of qualitative and quantitative research can be used to explore the impact mechanism of management innovation in the tobacco industry on firm performance.
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