

  sustainability-17-00096




sustainability-17-00096







Sustainability 2025, 17(1), 96; doi:10.3390/su17010096




Article



The Impact of Financial Asset Allocation on Firms’ Total Factor Productivity: Evidence from China’s Non-Financial Companies



Bo Song 1, Xiandong Yang 2 and Yao Xu 1,3,*





1



Business School, Qingdao University of Technology, Qingdao 266520, China






2



Business School, Ludong University, Yantai 264025, China






3



Business School, Nanjing Normal University, Nanjing 210023, China









*



Correspondence: xuyao0607@126.com; Tel.: +86-17864271172







Citation: Song, B.; Yang, X.; Xu, Y. The Impact of Financial Asset Allocation on Firms’ Total Factor Productivity: Evidence from China’s Non-Financial Companies. Sustainability 2025, 17, 96. https://doi.org/10.3390/su17010096



Academic Editor: Muzaffar Asad



Received: 28 November 2024 / Revised: 23 December 2024 / Accepted: 24 December 2024 / Published: 26 December 2024



Abstract

:

As a core business strategy, sustainability has become increasingly important in today’s rapidly evolving world. The improvement of a firm’s total factor productivity (TFP) is necessary for the realization of sustainable development. The wide variation in the types and sizes of China’s firms can reflect the differences in financial capital allocation among firms. In addition, as the second largest economy in the world, China has a large number of firm data to be examined. Based on this, this paper selects China’s A-share non-financial listed companies from 2010 to 2023 as research samples to empirically test the impact of financial asset allocation on the TFP of firms. It is found that excessive financialization negatively affects both TFP and innovation, but that innovation can increase TFP, thus weakening the negative impact of financialization on TFP. Therefore, to enhance the productivity of firms and reach the sustainability of development, firms should invest more in innovation and reduce the level of financialization. By emphasizing innovation, firms can promote the application of green technologies and the production of green products, and achieve win–win economic and social benefits while protecting the environment, and sustainability can be realized.
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1. Introduction


As a core business strategy, sustainability has become increasingly important in today’s rapidly evolving world. This is not only because of the high expectations of society and consumers, concerning environmental protection and social responsibility, but also because it can lead to a long-term competitive advantage for companies, higher brand value, increased investment attractiveness, and enhanced risk management. The improvement of a firm’s TFP is necessary for the realization of sustainable development. The reason for this is that it can promote the efficiency of resource utilization, facilitate green technological innovation, stimulate economic growth, and enhance social welfare, while avoiding overconsumption and environmental crises. Compared to other countries, although the structure of China’s financial markets is unique, the wide variation in the types and sizes of China’s firms can reflect the differences in financial capital allocation among different firms. This diversity contributes to understanding how financial asset allocation affects productivity under different circumstances. In addition, as the second largest economy in the world, China has a large number of firm data to be examined. Firms in other countries, especially in developing countries, can improve their efficiency in resource allocation by learning from the experience of China.



As an important part of modern economic operation, finance is an important driving force for economic growth. The focus of economic activities has gradually shifted to the financial sector, and various resources have also begun to gather in the financial sector, which has an impact on the growth of the real economy [1,2]. Since the 1990s, especially since it acceded to the WTO, China has steadily integrated into the international system and maintained rapid economic development. At the same time, due to the promotion of financialization, liberalization, and globalization of the world economy, the impact of financial asset allocation on China’s economy is becoming more obvious. Especially after 2017, China’s economy has entered a new stage of development, shifting from the stage of high-speed growth to the stage of high-quality development. In 2022, according to the current situation of China’s economic development, the Chinese government proposed to focus on improving TFP and promoting high-quality economic development. Two years later, the Chinese government emphasized the importance of innovation in achieving high-quality economic development, noting that its core is a substantial increase in TFP. As the main body of market economic activities, improving the TFP of enterprises is very important for the high-quality development of China’s economy.



The allocation of financial assets of firms can be defined from two aspects. From the behavioral perspective, the allocation of resources of firms is more and more inclined to capital operation, and the excess profits and monopoly profits created by industrial capital are converted into the form of capital ownership income such as interest, dividends, and bonuses. The allocation of financial assets can be called financialization, which is an evolution of accumulation mode. Some scholars advocate the theory of shareholder value domination that is based on corporate governance [3,4,5]. They believed that since the 1980s, with the globalization of economic activities and the deepening of neoliberalism, financial capital has flowed rapidly around the world, and the previous capital structure and industrial structure have changed. Financialization reconstructs the governance structure of non-financial companies, and “shareholder value” dominates. It means that the shareholders can obtain more dividends in income distribution and have greater influence in corporate strategic decisions, such as the selection of investment directions, which encourages non-financial companies to invest more in the financial sector. From the perspective of outcome, more profits come from financial activities rather than trade and commodity production, such as the proportion of financial companies’ profits in total social profits increasing, as well as the proportion of non-financial companies’ financial profits. As a result, the accumulation of surplus value is concentrated in the financial sector [1,6,7].



The allocation of financial assets is closely related to the activities of firms and is a decisive factor affecting the high-quality development of firms. In recent years, China’s financial industry has developed strongly, which is in sharp contrast to the sluggish real economy. Although China’s economy has made substantial progress in gradually shifting from investment in the virtual economy to the real economy, in order to reduce operational risks and improve corporate profitability, the allocation of financial assets of firms is still increasing [8,9]. To a certain extent, firms that invest in the financial industry can alleviate financing constraints and bring excess returns. However, excessive pursuit of financial investment will squeeze the innovation capital and reduce the innovation initiative of non-financial companies, which undoubtedly deviates from the goal of high-quality development [10]. For individual firms, “high-quality development” can be seen as a new model of development. In this new model, firms focus more on sustainability and efficiency. This means that companies no longer only seek to increase their market value or the amount of their profits.



TFP is an important index to measure the production and operation efficiency of firms, and the improvement of this index is essentially the optimization and improvement of allocative efficiency [11]. The existing literature mainly refers to the following common methods when measuring the TFP of firms. Olley and Pakes developed a semi-parametric estimator for the production parameters, and assumed that firms make investment decisions according to the current productivity situation; thus, a firm’s current investment can be used as the proxy variable for unobservable productivity shocks [12]. This method solves the problem of simultaneity bias, but has higher data requirements. Levinsohn and Petrin no longer use the investment amount as the proxy variable, but use the input of intermediate inputs to estimate, expanding the selection range of proxy variables [13]. Both of these two are semi-parameter estimation methods. To solve the problems of endogeneity and simultaneity bias in the model, Blundell and Bond put forward the generalized moment method and added instrumental variables in the estimation [14].



Based on this, this paper aims to analyze how the allocation of financial assets will affect the innovation of firms, and then what effect it will have on the TFP of firms. It helps to understand the changes in firms’ resource allocation as a result of financial development at the micro level. By guiding firms to pursue sustainability as a business strategy, companies can avoid the negative impacts of over-allocation of financial assets through innovation and optimization of resource allocation, and thus obtain long-term economic benefit and social value. This paper selects China’s A-share non-financial listed companies from 2010 to 2023 as research samples to empirically test the impact of financial asset allocation on the TFP of firms. In addition, this paper also empirically analyzes the impact of financial asset allocation on firm innovation, the impact of firm innovation on TFP, and the transmission mechanism between these three variables.




2. Theoretical Analysis and Hypotheses


2.1. The Effect of Financial Asset Allocation on TFP


The reasonable allocation of financial assets plays an important role in the high-quality development of firms. In recent years, under the influence of economic downward pressure, many non-financial companies tend to invest in financial investment to pursue profit growth, and the proportion of main business income is gradually weaker than the profit earned by financial investment. Scholars usually name this phenomenon as “financialization” [1,6,9,15]. The performance of financialization in firms is mainly divided into two categories. From the perspective of behavior (corporate governance), the allocation of resources of companies is more and more inclined to capital operation, such as the increased enthusiasm of companies to participate in financial activities, and the investment tendency of holding liquid financial assets which accelerate the integration of capital into the flow of funds. These performances essentially reflect the choice behavior of companies in financial assets and fixed-asset investment. From the perspective of outcome (capital accumulation), under the domination of shareholder value, the way to obtain profits is increasingly dependent on financial activities, rather than trade and commodity production [16,17,18]. So, the accumulation of surplus value is mainly concentrated in the financial sector. This paper focuses on financial asset allocation, that is, how the proportion of assets allocated to financial investment will affect the TFP of companies. The literatures mainly divide a firm’s motivation for financialization into two aspects, funds management and market arbitrage.



When the firm’s motivation for financialization is funds management, due to the strong liquidity and flexibility of financial assets, the firms can invest idle funds in the financial sector by cashing out their financial assets. Thus, they can fill the financing gap needed in the production in a timely way, and the liquidity of the firms can be improved. When the cash flow suffers from negative factors, the firms will not stop their production because of the financing constraints, which will make it possible to achieve the flow of capital with less volatility [19,20,21]. In addition, by using financial instruments such as options and futures to fix forward prices, it is possible to keep price fluctuations smooth and reduce the negative impact. When the firm’s motivation for financialization is market arbitrage, it means that the firm has both opportunities for appropriate investment and the possibility to have a high expected return on investment by holding financial assets. However, because of the resource constraints, based on the total amount of capital, when firms allocate more in financial investment, the funds allocated in material investment will be reduced accordingly. In this case, the financialization of companies will affect investment preferences and operation management. The allocation of assets will be shifted to the financial investment. The capital source of firms will gradually tend to gain profits from financial investment, instead of focusing on the financial demand of their production [22]. The main business is weakening and the financial bubble is growing over time, which will not be helpful to the sustainability of the company. Due to the different motivations of the financial asset allocation, there may be a “reservoir effect” or a “crowding-out effect” on real investment [23,24,25]. As a liquidity “savings pool”, financial asset allocation has a positive impact on a firm’s TFP by alleviating financing constraints due to the savings effect. As a “substitute”, financial asset allocation has a negative impact on firms’ TFP by “crowding out” real investment through gaining financial profits. Whether the impact of financial asset allocation on firms’ TFP is positive or negative, depends on which of these two effects is stronger.



The TFP of firms is a combined rate of productivity among various factors, which reflects the sustainability of the firm’s development. The short-term improvement generated by financialization may not be obvious; conversely, in the long term, it may prevent the growth of TFP. Therefore, Hypothesis 1 is proposed.



Hypothesis 1 (H1).

The increase in financial asset allocation has a negative effect on TFP.






2.2. The Effect of Financial Asset Allocation on Innovation


The financial asset allocation of firms deeply affects their innovation decisions through various factors such as liquidity of funds, risk tolerance, and capital structure. The theory of resource dependence points out that to keep sustained development in the long term, firms have to obtain resources from the surrounding circumstances [26]. Innovation of firms requires a large amount of funds for research and development, technological upgrading, and recruitment of talent. The innovation activities of firms are long-cycle and have a large demand for funds, which have high innovation risks and problems of information asymmetry [15]. A core element of financial asset allocation is the availability of funds. If firms use most of their funds for more liquid and less risky financial assets (such as short-term deposits, treasury bonds, etc.), they may constrain the sources of funds available for innovation. If firms use part of their funds for long-term investments, especially in venture capital or innovation-related areas (such as R&D facilities, technology cooperation, innovation incubators, etc.), it could be helpful in promoting innovation and technological advancement. Reasonable asset allocation can provide firms with sufficient innovation capital and risk tolerance, while unreasonable allocation may lead to resource mismatch, short-term profit pursuit and lack of innovation motivation.



Firms are sensitive to the impact of external circumstances and are faced with the problem of financial uncertainty. Therefore, firms need to balance the financial stability and the innovation investment when allocating financial assets, so that they can maintain financial security while offering sufficient support and space for innovation. Over-allocation of financial assets has a more pronounced crowding-out effect on innovative activities [27,28,29]. Therefore, Hypothesis 2 is proposed.



Hypothesis 2 (H2).

The increase in financial asset allocation has a negative effect on innovation.






2.3. Mediation Effect Test: Innovation


Innovation of firms could improve productivity, promote the upgrading of the production structure, and contribute to their high-quality development. Regarding the relationship between innovation and TFP, the literature shows that there is a positive impact of innovation on TFP [30,31,32]. From a theoretical point of view, innovation can effectively reduce the cost of production, improve productivity, and increase the competitiveness of production [33,34]. Within the production activities, innovation can be strengthened through the optimal allocation of resources, which can effectively build up the competitive advantages of firms and cover their technical defects.



It is clear that financialization may indeed offer the necessary financial support to firms in some situations, but it may also have a series of negative impacts, especially in an innovation-driven economic model. It has been pointed out that green entrepreneurial orientation can promote and motivate entrepreneurial firms to become involved in green product innovations and lead to improved performance [35]. However, some firms may ignore the necessity of innovation in the process of pursuing short-term returns. If they rely excessively on financial assets, it may lead to a decrease in the ability to innovate, which will affect the firm’s long-term development and competitiveness. Innovation is one of the important factors in the process of financial asset allocation affecting the TFP. Financial asset allocation can affect innovation, which then has an impact on the firm’s TFP. Therefore, Hypothesis 3 is proposed.



Hypothesis 3 (H3).

Innovation plays a mediating role in the process by which financial asset allocation affects the TFP.







3. Materials and Methods


3.1. Sample and Data Collection


3.1.1. Financial Asset Allocation


The works in the literature summarized the measurement of a firm’s financialization in two dimensions. One is the proportion of the firm’s allocated financial assets in total assets, and the other is the proportion of financial income in total profit. As a firm’s financial income is a result of financialization, it is affected by the subjective impact of investment decisions and the objective impact of market risk, and is not always positive. Therefore, the explained variable we use in the baseline regression is the proportion of the financial assets in total assets, without considering the internal restructuring of the industrial structure. In calculating this variable, the financial assets of non-financial firms include dividends and interest receivable, money funds, real estate investment, and trading financial assets (held-to-maturity securities, trading securities, and available-for-sale securities) [8,15,36,37]. It should be noted that real estate investment in China has gradually become a non-negligible part of financial investment, so it is included as a special financial asset in the financial-assets accounting category of non-financial companies. The calculation formula for the financial asset allocation (Fin) of firms is as follows: Fin = (dividends and interest receivable + money funds + real estate investment + held-to-maturity securities + trading securities + available-for-sale securities)/total assets.




3.1.2. TFP


The estimation of TFP usually starts with fitting a production function, because at the aggregate level, total output is always not fully explained by factor inputs, that is, there is a ‘surplus’ in the production function. Before estimating the TFP, we should set the form of the production function. In practice, the Cobb–Douglas production function is the most commonly used form, as shown below.


    Y   i t   =   A   i t     K   i t   α     L   i t   β    



(1)







    Y   i t     presents output, and     K   i t   α     and     L   i t   β     are inputs of capital and labor, respectively.     A   i t     is the TFP, which can simultaneously raise the level of marginal output of all factors. i and t represent firm i and year t, respectively.



Although both the OP method [12] and the LP method [13] can solve the endogeneity problem, the OP method needs to satisfy the premise that investment is greater than 0 and increases monotonically, which leads to the loss of part of the sample. In contrast, the LP method, which uses intermediate inputs as instrumental variables, is more flexible. In terms of measuring the TFP of firms, we followed the measurement of Levinsohn and Petrin (2003) [13]. In this way, we need to calculate not only the inputs of capital and labor, but also the intermediate inputs (    M   i t    ). Also, we use the substitute variables of the TFP estimated by the OP method, the OLS model, and the fixed-effects model for the robustness test.




3.1.3. Mediating Variable


The mediating variable of this paper is the innovation of firms. Innovation means that firms can improve their competitiveness in the market and have sustainable growth through research and development, technological improvement, or new products or services. As an investment behavior, innovation is expressed as an allocation of resources by firms. Innovation also has an impact on the TFP of firms. Theoretically, innovation can effectively reduce production costs, improve production efficiency, and enhance product competitiveness. It can create new sustainable resources for firms. Therefore, it is reasonable that innovation is the mediating variable in the impact of financialization on TFP. There are two proxy variables to represent innovation (Inn), from the level of support and the outputs, respectively. The level of support for innovation can be expressed in terms of R&D expenditures (RD). Innovation output can be expressed as the number of patents in force (NPatents).




3.1.4. Other Variables


Other variables can also have an impact on firms‘ TFP, and a series of control variables (X) selected in this paper include firm size (Size), leverage ratio (Lev), structure of board (Board), sustainable growth rate (Sus), sum of salaries of supervisors and management (Sip) and proportion of shares held by the largest shareholder (Share).



The variables involved in this paper are shown in Table 1.



A series of policy changes and the impact of international events (such as the change in China’s accounting standards in 2007, the global financial crisis in 2008, and the outbreak of the COVID-19 epidemic in 2020) have had a great impact on the business conditions of firms; this paper selects the original data samples of China’s A-share-listed companies from 2010 to 2023. Due to the high proportion of financial assets in financial firms, which will be a large error in the results, the financial, real estate, and ST and ST* companies with “special treatment” are excluded, as well as the samples where the total assets are less than 0 or missing values. The remaining samples are the data of A-share-listed non-financial companies. To ensure the comparability of data, variables related to money are deflated by the CPI index. To avoid outliers interfering with empirical results, Winsorizing at a 1% level was performed on all continuous variables during data processing, and a total of 29,197 annual observations were obtained. The firm-level data we use come from the Wind database and the China Stock Market and Accounting Research (CSMAR) database.





3.2. Empirical Methods and Models


To prove H1, as well as considering that the impact of financial asset allocation on TFP should require some time delays, Equation (2) is constructed.


    T F P   i , t + 2   =   β   0   +   β   1     F i n   i , t   +   ∑  k        λ   k   C o n t r o l   i , t     +   ε   i , t    



(2)







To prove H2, as well as considering that the impact of financial asset allocation on innovation also should require some time delays, Equation (3) is constructed.


    I n n   i , t + 2   =   β   0   +   β   1     F i n   i , t   +   ∑  k        λ   k   C o n t r o l   i , t     +   ε   i , t    



(3)







To prove H3 and examine the mediating effects among Fin, Inn, and TFP, Equations (4) and (5) are constructed. In the mediation effect analysis, many scholars used the causal steps approach suggested by Baron and Kenny (1986) [38]. We refer to the mediating effect analysis of Zhang (2021) [39] and modified the causal steps approach. First, Equation (2) is used to examine whether the effect of Fin on TFP is significant or not. Second, Equations (3) and (4) are used to examine the significance of Fin on the mediating variable (Inn), and the significance of the mediating variable (Inn) on TFP. The third step is to examine the significance of the effects of Fin and the mediating variable (Inn) together on the TFP, by putting them into Equation (5) simultaneously, and using Inn*Fin to represent the combined effect.


    T F P   i , t + 2   =   β   0   +   β   1     I n n   i , t   +   ∑  k        λ   k   C o n t r o l   i , t     +   ε   i , t    



(4)








     T F P   i , t + 2   =   β   0   +   β   1     F i n   i , t   +   β   2       I n n   i , t   ∗ F i n   i , t   +   ∑  k        λ   k   C o n t r o l   i , t     +   ε   i , t     



(5)





i and t represent firm i and year t respectively.     T F P   i , t     is the total factor productivity of firm i in period t.     F i n   i , t     presents the financial asset allocation of firm i in period t.     I n n   i , t     is the innovation (R&D expenditures, or the number of patents in force) of firm i in period t.     C o n t r o l   i , t     represents the control variables.





4. Results and Analysis


4.1. Descriptive Statistics of Variables


Table 2 shows the results for descriptive statistics of the variables, including the mean, the standard deviation, the minimum value, the maximum value, and the median value. The mean value of Fin is 0.250, and the maximum value is 0.980. It indicates that the proportion of financial assets in total assets is no longer negligible, and financial investment plays an important role in the investment activities of non-financial firms. However, the median of Fin is 0.206, which indicates that half of the firms in the sample hold a relatively small proportion of financial assets, and the financialization of firms has not been a uniform trend. The mean value of the TFP of firms is 12.921, which is roughly comparable to the TFP of firms calculated in the previous works in the literature, and slightly larger than the median (12.784). This value indicates that the overall distribution of firms’ TFP is right-skewed.




4.2. Correlation Test


Table 3 shows the results of the correlation test between the variables to preliminarily estimate the relationship between Fin and TFP. The Pearson correlation test shows that there is a negative correlation between Fin and TFP, and it passes the statistical test of significance of 1%. This result proves our opinion that excessive financialization plays a negative role in the improvement of the firm’s total factor production.




4.3. Estimation Results


Table 4 presents the results of the regression analysis of Fin on TFP. Regression (1) is the regression of Fin as the only explanatory variable on TFP, regression (2) is a fixed-effects model, and regression (3) is the regression that controls for Year and Industry. From the results of regressions (1)–(3), the effects of Fin on the TFP are all less than 0, respectively −0.7712, −0.2628, and −0.1749, which pass the statistical test of significance 1%. It indicates that excessive financialization has a negative effect on the increase in a firm’s TFP. The results confirmed H1 and also completed the first step of the mediating effects. In addition, the mean value of VIF was calculated to be 2.19, which is much less than 10, indicating that there is no multicollinearity problem among the independent variables.



Table 5 shows the regression results of Fin on Inn. The proxy variable for Inn chosen in regressions (1) and (2) is RD; the proxy variable for Inn in regressions (3) and (4) is NPatents. Regressions (1) and (3) are fixed-effects models, and regressions (2) and (4) are regressions that control for Year and Industry.



According to the results of regressions (1)–(4), the impact of Fin on Inn is significantly negative, and the results are all less than 0, respectively, −0.3106, −0.1490, −0.3472, and −0.2288, which passed the significance test, except for regression (2). The reason for the failure of the significance test in regression (2) may be that the sample size is relatively small and the results may be biased. However the coefficient of Fin in regression (2) is still negative, which would not change the conclusion. The results indicate that excessive financial asset allocation plays a negative role in promoting innovation, and there is a crowding-out effect. The results confirmed H2.



Table 6 shows the regression results of Inn on TFP. The proxy variable for Inn chosen in regressions (1) and (2) is RD; the proxy variable for Inn in regressions (3) and (4) is NPatents. Regressions (1) and (3) are fixed effects models, and regressions (2) and (4) are regressions that control for Year and Industry.



According to the results of regressions (1)–(4), the impact of Inn on TFP is significantly positive, and the results are all greater than 0, respectively, 0.0749, 0.1840, 0.0264, and 0.0812, which pass the statistical test of significance of 10%. The results indicate that innovation plays a positive role in promoting TFP. Companies can improve output and thus promote their sustainability through innovations by using new technologies, and adopting new organizational forms and other methods, under the same inputs.



Table 7 shows the results of the combined action of the two factors of Inn and Fin on TFP. We use rd_fin (the cross multiplier of RD with Fin) and patent_fin (the cross multiplier of the NPatents with Fin), respectively, to represent the combined action. The results show that the regression coefficients of Fin are all negative, and pass the statistical test of significance at 5%. Especially when RD is used as a proxy variable for Inn, the negative impact of Fin is much greater, relatively. Regressions (1) and (3) are fixed-effects models, and regressions (2) and (4) are regressions that control for Year and Industry.



The coefficient of the cross-multiplier term is significantly positive, which means that the combined action of these two on TFP is positive. As the coefficient of Fin is negative, which is opposite to the coefficient of the cross-multiplier term, it means that Inn weakens the negative impact of financial asset allocation. Therefore, to achieve an increase in TFP, firms should invest more in innovation and reduce the financial asset allocation. The results of Table 5 confirmed H3.




4.4. Robustness Test


To alleviate the endogeneity problem, we have estimated the model using fixed effects and random effects separately, in the previous analysis. To ensure the reliability of the results, we will carry out the robustness test next.



Table 8 shows the results of the robustness tests, where regressions (1), (3), (5), (7) are fixed-effects models, and regressions (2), (4), (6), (8) are regressions that control for Year and Industry. Specifically, regressions (1) and (2) replace the dependent variable and lag Fin by one order. The other six regressions replace the calculation of the dependent variable. Among them, TFP for regressions (3) and (4) are calculated by the OP model, (5) and (6) are by the OLS model, and (7) and (8) are by the fixed-effects model. The results show that the coefficients of Fin are all negative, and pass the statistical test of significance at 1%, which indicates that the conclusions of this paper are robust. It implies that for China’s companies, the negative impact of financial asset allocation on TFP is significant, which is consistent with the results of the main regression and proves the hypothesis. The misallocation of financial assets still exists, and non-financial companies should continue shifting their focus to the real economy.




4.5. Heterogeneity Analysis


Although the above analysis finds that Fin has a negative effect on firms’ TFP, it is possible to weaken this negative effect through the mediating effect of Inn to improve the TFP. However, whether the effect is heterogeneous in different situations has not been concluded, and needs to be further explored.



We will carry out the heterogeneity analysis from the dimensions of firm size and property-rights attributes. From the perspective of firm size, there are differences between firms of different sizes in terms of their resources and innovation capabilities. For example, large companies usually have a mature knowledge and technology base, a stable customer group, and a relative advantage in identifying new technology paths and technology research and development, whereas small and medium-sized companies will face a lack of resources and market-structure obstacles in the application and expansion of new technologies. In terms of property-rights attributes, there is a close connection between the level of financial asset allocation and the properties of the firms themselves. For example, compared with state-owned firms, non-state-owned firms have greater financing constraints. Therefore, we will further examine the relationship between Fin and firms’ TFP under different firm sizes (as shown in Table 9) and property-rights attributes (as shown in Table 10).



Table 9 shows the results of the heterogeneity test grouped by firm size. Regressions (1) and (3) are fixed-effects models, and regressions (2) and (4) are regressions that control for Year and Industry. Regressions (1) and (2) are for small and medium-sized companies, and regressions (3) and (4) are for large-scale companies. The regressions (1) and (2) show that the coefficients of Fin are significantly less than 0 for small-scale companies, and have a negative effect on TFP, which is consistent with the results of the main regression. The result of regression (3) shows that the coefficient of Fin for large-scale companies is also less than 0, but has less negative impact than small-scale companies. Although the result of regression (4) shows that the coefficient of Fin is positive at 0.0066, the result does not pass the statistical test of significance. That means that for large-scale companies, Fin does not have a significant positive impact on TFP, which is consistent with the results of the main regression. Therefore, the negative impact of the Fin for small-scale companies on the TFP is much stronger than the impact from large-scale companies. This result implies that large-scale companies can alleviate the negative impact of financial asset allocation to a certain extent, due to their stronger risk management ability, financing advantage, scale effect, decision-making ability, and capital market adaptability, which makes them have a less negative impact on financial asset allocation. In contrast, small-scale companies are faced with financing constraints, weak management, and other problems, thus causing a greater negative impact on TFP. However, the negative impact was present for both large-scale and small-scale companies. In the process of shifting from investing in the virtual economy to the real economy, companies should pay more attention to the misallocation (or even over-allocation) of their financial assets. In this way, companies can invest more in innovation, which can increase the TFP and make sustainability possible.



Table 10 shows the heterogeneity test results grouped by the property-rights attribute of companies. Regressions (1) and (3) are fixed-effects models, and regressions (2) and (4) are regressions that control for Year and Industry. Regressions (1) and (2) are for non-state-owned companies (NSOEs), and regressions (3) and (4) are for state-owned companies (SOEs). The results show that the coefficients of Fin are significantly less than 0 for both non-state-owned companies and state-owned companies. Although the coefficient of Fin in regression (2) is not significant, it is still negative. In addition, the absolute value of the coefficient of Fin for state-owned companies is relativity high, which means that the financialization of state-owned companies in China has a more serious negative impact on the TFP. This may be a result of the fact that state-owned companies usually have an inefficient allocation of financial assets and a higher waste of resources, due to government intervention, insufficient managerial incentives, and over-reliance on external financing, which directly negatively affect the improvement of TFP. In contrast, non-state-owned companies are more focused on the efficiency of resource allocation and innovation under the market-driven condition, which can better respond to market demand and thus promote TFP.





5. Discussion


Total factor productivity is an important index for measuring the development of companies. It is important to analyze the impact of innovation in non-financial companies on the total factor productivity. It is also crucial for the government to guide non-financial companies to shift their investment preference from the virtual economy to the real economy. Influenced by globalization and financialization, the financial asset allocation of firms has a significant crowding-out effect on TFP, which shows a negative impact. This paper empirically proved that financial asset allocation has a negative impact on TFP with the data of China’s A-share-listed non-financial companies. There are several views consistent with our findings. Caggese (2019) analyzed a dataset of Italian manufacturing firms and found that financing friction has a negative impact on radical innovation and productivity growth [27]. Liu et al. (2021) provided evidence on the economic consequences of the financialization of firms from a productivity perspective, and pointed out that the negative impact of firms holding long-term financial assets on TFP is greater than holding short-term financial assets [40]. Similarly, Lyu et al. (2023) found that the financialization of non-financial firms has a strong negative effect on TFP, but it can be offset by alleviating financing constraints [25]. Li et al. (2024) examined panel data of privately listed companies, and the results show that research and development investment can be the mediating variable between financialization and productivity [41]. Some studies hold different views by exploring the nonlinear linkage among variables. Li et al. (2021) analyzed the impact of financialization on innovation by using the panel threshold model; the threshold effect is proved, but only the negative effects are significant [42]. Wang et al. (2021) used a panel threshold model to test the inverted U-shaped relationship between firms’ financialization and TFP. Technological innovation determines the optimal threshold at which financialization affects TFP [43]. Huang et al. (2022) also pointed out the negative effect of corporate financialization on TFP, but they argued that this shock is a U-shaped nonlinear effect [9]. Xu and Guo (2023) classified financial asset allocation into investment and monetary categories, with firm performance as the dependent variable. They suggest that in the long term, investment financial asset allocation has a positive impact on firm performance and a crowding-out effect on R&D investment and patent output [29]. Xu (2024) states that the financialization of China’s firms is still at a low level, so there is a greater positive impact on innovation efficiency, which shows an inverted U-shaped pattern linking financialization to innovation [44].



The different results of the above studies on the relationship between financial asset allocation, innovation, and TFP may be due to differences in the composition of the samples, the selection of indicators, and the choice of research methodology.




6. Conclusions


6.1. Main Conclusions and Suggestions


This paper explores the impact of financial asset allocation on firms’ TFP at the theoretical level. We selected China’s A-share non-financial listed companies from 2010 to 2023 as samples, and evaluated the relationship between Fin and TFP. The mediation effect model is used to test the direct and indirect effects of innovation on TFP. The conclusions of the study are as follows. (1) The non-financial firms’ financial asset allocation significantly inhibits the increase of the TFP. This result passed a series of robustness tests and remained significantly negative. The conclusion effectively confirms H1. (2) Through analyzing the mechanism of the financial asset allocation affecting the TFP, although the financial asset allocation has a negative effect on both innovation and TFP, innovation as a mediating variable has a positive effect on the TFP, which hedges this negative effect, to a certain extent. H2 and H3 are confirmed. (3) The impact of financial asset allocation on TFP shows heterogeneity in terms of firm size and property-rights attributes. The negative impact of the Fin for small-scale companies on the TFP is much stronger than the impact from large-scale companies. In addition, the financialization of state-owned companies in China has a more serious negative impact on the TFP. The results are consistent with the main regression.



There are two suggestions for companies to achieve sustainable development and improve their productivity. Firstly, optimizing the shareholding structure, improving the corporate governance mechanism, and taking sustainability as the core business strategy. Equity structure is the foundation of firm governance and determines the firm’s business decisions; the motivation and risk appetite of the major shareholders, especially, have an important impact on the direction of the firm’s development. Excessive equity concentration may easily generate the problem of unbalanced benefits, thus driving the majority shareholders to make decisions that are not helpful for the continuous innovation of the companies, such as the excessive pursuit of market arbitrage. Through optimizing the shareholding structure and improving the firm’s governance mechanism, it can regulate and restrain the behavior of the major shareholders, and avoid excessive financialization in companies. By taking sustainability as a core business strategy, firms may be able to reduce some of the short-sighted behaviors that are motivated by the purpose of market arbitrage. Secondly, firms should focus on their main business, and strengthen technological innovation. By emphasizing innovation, firms can enhance their market competitiveness and promote the emergence of green technology and products, ultimately leading to green innovation development. Through the combined effect of technological innovation, product design, management innovation, market demand, and other aspects, firms can protect the environment while realizing a win–win situation in terms of economic and social benefits, and help achieve the goal of sustainable development.



Therefore, firms should reasonably allocate their resources to explore products with technology and market needs to satisfy customers’ demands. At the national level, the financial sector should provide financing facilities for companies to invest in technological innovation and R&D, and provide good investment opportunities to fill the industrial capital gap. The government should set up a special fund to support the firms’ innovation, which can encourage them to focus on their main business, and thus improve their core competitiveness. The Chinese government has introduced a series of policies and practices to promote the growth of firms and TFP. Policies such as incentives for scientific and technological innovation, green finance, and smart manufacturing have played an important role in raising the productivity and technological level of firms. The policies proposed by the Chinese government to promote companies’ innovation have applicability to other countries, especially in terms of tax incentives, financial subsidies, intellectual property protection, and talent policies. Some countries, especially, facing capital market imperfections and financing constraints, can draw on these policy frameworks and learn from China’s financial reforms and innovations, to adapt to their own development needs and promote the transformation and development of their firms.




6.2. Limitation and Future Study


China’s economy has shifted from a stage of rapid development to a stage of high-quality development. Whether at the macroeconomic level, the industrial level, or even the firm level, more and more attention is being paid to the quality and sustainability of development. The sustainability of economic development cannot be achieved without the optimized allocation of resources, especially for financial assets. Therefore, this study of the impact of financial asset allocation on TFP has both theoretical and practical significance. There are some limitations in this study. First, the indicators for measuring TFP can be further refined. Second, we do not examine the nonlinear impact of financial asset allocation on TFP. In future research, we will base our work on the existing research, proceed to improve the measurement of variables, try to compare the economic consequences caused by the firms’ financial asset allocation in different countries, and explore new paths for the sustainable development of China’s firms from the international perspective.
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Table 1. Explanations of variables.






Table 1. Explanations of variables.





	

	
Variable Symbol

	
Variable

	
Method of Calculation






	
Dependent variable

	
TFP

	
Total factor productivity

	
The variable is estimated by an equation based on Levinsohn and Petrin (2003)




	
Core independent variable

	
Fin

	
Financial asset allocation

	
The proportion of financial assets in total assets




	
Control variable

	
Size

	
Firm size

	
Total assets in natural logarithms




	
Lev

	
Leverage ratio

	
Total liabilities/total assets




	
Board

	
Structure of Board

	
The proportion of independent directors on the board of directors




	
Sus

	
Sustainable growth rate

	
Return on equity × earnings retention ratio / (1 − return on equity × earnings retention ratio)




	
Sip

	
The sum of salaries of supervisors and management

	
Logarithm in annual salaries of supervisors and management




	
Share

	
The proportion of shares held by the largest shareholder

	
Shares held by the largest shareholder / total shares




	
Mediating variable

	
Inn

	
Innovation of firms

	
(1) R&D expenditures

(2) Number of patents in force











 





Table 2. Descriptive statistics of variables.






Table 2. Descriptive statistics of variables.





	Variable
	Obs
	Mean
	Std. Dev.
	Min
	Median
	Max





	TFP
	29,197
	12.921
	1.172
	6.000
	12.784
	18.512



	Fin
	29,197
	0.250
	0.166
	0.001
	0.206
	0.980



	Size
	29,197
	17.285
	1.292
	13.028
	17.095
	23.809



	Lev
	29,197
	0.918
	1.507
	−27.836
	0.596
	68.581



	Board
	29,197
	0.375
	0.055
	0.143
	0.353
	0.800



	Sus
	29,197
	0.075
	0.142
	−8.857
	0.057
	7.114



	Sip
	29,197
	15.325
	0.756
	9.385
	15.306
	18.930



	Share
	29,197
	0.348
	0.151
	0.003
	0.327
	0.990










 





Table 3. Results of the correlation test.






Table 3. Results of the correlation test.
















	
	TFP
	Fin
	Size
	Lev
	Board
	Sus1
	Sip
	Share





	TFP
	1
	
	
	
	
	
	
	



	Fin
	−0.198 ***
	1
	
	
	
	
	
	



	Size
	0.840 ***
	−0.251 ***
	1
	
	
	
	
	



	Lev
	0.279 ***
	−0.197 ***
	0.276 ***
	1
	
	
	
	



	Board
	0.023 ***
	0.012 **
	0.023 ***
	−0.00300
	1
	
	
	



	Sus
	0.109 ***
	0.00100
	0.041 ***
	0.059 ***
	0.011 *
	1
	
	



	Sip
	0.472 ***
	0.00100
	0.476 ***
	0.036 ***
	−0.028 ***
	0.082 ***
	1
	



	Share
	0.155 ***
	0.017 ***
	0.149 ***
	0.019 ***
	0.045 ***
	0.020 ***
	−0.041 ***
	1







Note: *, **, *** represent the significant level of 10%, 5%, and 1% respectively; the value in brackets below the coefficient is the robust standard-error t value.













 





Table 4. Regression analysis results of Fin on TFP.






Table 4. Regression analysis results of Fin on TFP.











	
	(1)
	(2)
	(3)





	Fin
	−0.7712
	−0.2628
	−0.1749



	
	(−22.93) ***
	(−9.38) ***
	(−5.36) ***



	Size
	
	0.4580
	0.6821



	
	
	(57.60) ***
	(131.24) ***



	Lev
	
	0.0008
	0.0522



	
	
	(0.18)
	(11.52) ***



	Board
	
	0.4334
	0.1109



	
	
	(4.64) ***
	(1.25)



	Sus
	
	0.1673
	0.4927



	
	
	(6.19) ***
	(13.41) ***



	Sip
	
	0.1100
	0.1373



	
	
	(12.33) ***
	(16.73) ***



	Share
	
	−0.2843
	0.3177



	
	
	(−5.15) ***
	(9.59) ***



	_cons
	13.2590
	3.4858
	−0.9874



	
	(1484.27) ***
	(24.36) ***
	(−7.83) ***



	Year
	No
	No
	Yes



	Industry
	No
	No
	Yes



	N
	16,841
	16,841
	16,841



	R2
	0.0385
	0.3719
	0.7308







Note: *** represents the significant level of 1%; the value in brackets below the coefficient is the robust standard-error t value.













 





Table 5. Regression analysis results of Fin on Inn.
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	(1)
	(2)
	(3)
	(4)





	Fin
	−0.3106
	−0.1490
	−0.3472
	−0.2288



	
	(−3.03) ***
	(−1.59)
	(−1.69) *
	(−1.73) *



	Size
	0.6221
	0.8048
	0.8237
	0.6569



	
	(14.19) ***
	(43.93) ***
	(12.13) ***
	(26.41) ***



	Lev
	−0.1846
	−0.1494
	−0.0746
	−0.0907



	
	(−4.04) ***
	(−5.35) ***
	(−1.17)
	(−2.41) **



	Board
	0.5723
	0.1692
	0.4938
	0.3932



	
	(1.47)
	(0.66)
	(0.76)
	(1.12)



	Sus
	0.1384
	1.2876
	−0.6152
	0.1527



	
	(0.75)
	(7.66) ***
	(−2.72) ***
	(0.74)



	Sip
	0.2401
	0.2807
	0.0692
	0.2363



	
	(5.77) ***
	(10.88) ***
	(0.99)
	(6.46) ***



	Share
	−0.3255
	0.1509
	0.9480
	0.3107



	
	(−1.07)
	(1.57)
	(2.05) **
	(2.30) **



	_cons
	−0.7140
	−4.6758
	−12.2295
	−12.3009



	
	(−0.95)
	(−11.63) ***
	(−9.80) ***
	(−22.30) ***



	Year
	NO
	YES
	NO
	YES



	Industry
	NO
	YES
	NO
	YES



	N
	2775
	2775
	3658
	3658



	R2
	0.2903
	0.6874
	0.1240
	0.4082







Note: *, **, *** represent the significant level of 10%, 5%, and 1% respectively; the value in brackets below the coefficient is the robust standard-error t value.













 





Table 6. Regression analysis results of Inn on TFP.






Table 6. Regression analysis results of Inn on TFP.












	
	(1)
	(2)
	(3)
	(4)





	RD
	0.0749
	0.1840
	
	



	
	(4.07) ***
	(15.23) ***
	
	



	NPatents
	
	
	0.0264
	0.0812



	
	
	
	(1.83) *
	(7.31) ***



	Size
	0.3371
	0.5221
	0.4473
	0.6234



	
	(12.59) ***
	(36.16) ***
	(8.61) ***
	(32.69) ***



	Lev
	0.0287
	0.1493
	−0.0167
	0.1151



	
	(1.24)
	(9.83) ***
	(−0.34)
	(4.69) ***



	Board
	0.7148
	−0.2457
	−0.0813
	−0.2445



	
	(3.13) ***
	(−1.58)
	(−0.18)
	(−1.01)



	Sus
	0.1371
	0.9789
	−0.1879
	0.4216



	
	(1.37)
	(9.55) ***
	(−1.29)
	(2.82) ***



	Sip
	0.0999
	0.0605
	0.0360
	0.0905



	
	(4.23) ***
	(3.92) ***
	(0.77)
	(3.70) ***



	Share
	−0.6327
	0.2295
	−0.8699
	0.3524



	
	(−3.82) ***
	(3.94) ***
	(−2.57) **
	(3.85) ***



	_cons
	4.5135
	0.3562
	4.9609
	0.5819



	
	(10.83) ***
	(1.47)
	(5.72) ***
	(1.45)



	Year
	NO
	YES
	NO
	YES



	Industry
	NO
	YES
	NO
	YES



	N
	4350
	4350
	1633
	1633



	R2
	0.2931
	0.7520
	0.2539
	0.7918







Note: *, **, *** represent the significant level of 10%, 5%, and 1%, respectively; the value in brackets below the coefficient is the robust standard-error t value.













 





Table 7. Regression analysis results: the combined action of the two factors of Inn and Fin on TFP.
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	(1)
	(2)
	(3)
	(4)





	Fin
	−1.8764
	−5.0933
	−0.4317
	−0.7434



	
	(−3.19) ***
	(−11.86) ***
	(−2.51) **
	(−5.43) ***



	rd_fin
	0.1225
	0.3888
	
	



	
	(2.58) ***
	(11.57) ***
	
	



	patent_fin
	
	
	0.0907
	0.2450



	
	
	
	(1.97) **
	(6.92) ***



	Size
	0.3699
	0.5976
	0.4435
	0.6410



	
	(15.45) ***
	(48.11) ***
	(8.60) ***
	(34.84) ***



	Lev
	0.0027
	0.1341
	−0.0221
	0.1155



	
	(0.12)
	(8.37) ***
	(−0.45)
	(4.53) ***



	Board
	0.5998
	−0.2293
	−0.1215
	−0.2319



	
	(2.64) ***
	(−1.46)
	(−0.27)
	(−0.96)



	Sus
	0.1495
	1.0278
	−0.1774
	0.4024



	
	(1.50)
	(9.93) ***
	(−1.22)
	(2.68) ***



	Sip
	0.0961
	0.0771
	0.0356
	0.0945



	
	(4.11) ***
	(4.93) ***
	(0.76)
	(3.85) ***



	Share
	−0.5547
	0.2506
	−0.7928
	0.3712



	
	(−3.35) ***
	(4.25) ***
	(−2.34) **
	(4.04) ***



	_cons
	5.1042
	1.3200
	5.1448
	0.5213



	
	(11.44) ***
	(4.64) ***
	(5.89) ***
	(1.29)



	Year
	NO
	YES
	NO
	YES



	Industry
	NO
	YES
	NO
	YES



	N
	4350
	4350
	1633
	1633



	R2
	0.3010
	0.7470
	0.2568
	0.7911







Note: **, *** represent the significant level of 5%, and 1%, respectively; the value in brackets below the coefficient is the robust standard-error t value.













 





Table 8. Robustness regression results.
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	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)





	Fin
	−0.1884
	−0.2267
	−0.2625
	−0.1740
	−0.3656
	−0.4497
	−0.3851
	−0.5002



	
	(−8.15) ***
	(−8.37) ***
	(−9.37) ***
	(−5.33) ***
	(−12.44) ***
	(−13.72) ***
	(−12.89) ***
	(−15.09) ***



	Size
	0.5688
	0.6983
	0.4577
	0.6815
	0.5658
	0.8626
	0.5875
	0.8994



	
	(87.87) ***
	(160.60) ***
	(57.56) ***
	(131.11) ***
	(67.88) ***
	(165.21) ***
	(69.30) ***
	(170.31) ***



	Lev
	0.0226
	0.0478
	0.0008
	0.0523
	−0.0003
	0.0442
	−0.0006
	0.0428



	
	(7.27) ***
	(13.88) ***
	(0.18)
	(11.52) ***
	(−0.08)
	(9.71) ***
	(−0.13)
	(9.28) ***



	Board
	0.1536
	0.0700
	0.4333
	0.1108
	0.4576
	0.1275
	0.4630
	0.1306



	
	(2.00) **
	(0.93)
	(4.64) ***
	(1.25)
	(4.67) ***
	(1.43)
	(4.65) ***
	(1.45)



	Sus
	0.2498
	0.3667
	0.1673
	0.4927
	0.1682
	0.5012
	0.1697
	0.5054



	
	(13.62) ***
	(13.69) ***
	(6.19) ***
	(13.41) ***
	(5.94) ***
	(13.58) ***
	(5.89) ***
	(13.54) ***



	Sip
	0.0955
	0.1401
	0.1099
	0.1373
	0.1232
	0.1485
	0.1258
	0.1521



	
	(13.13) ***
	(20.14) ***
	(12.32) ***
	(16.72) ***
	(13.17) ***
	(18.01) ***
	(13.23) ***
	(18.24) ***



	Share
	−0.0874
	0.3150
	−0.2845
	0.3175
	−0.2142
	0.3796
	−0.2009
	0.3934



	
	(−1.95) *
	(11.31) ***
	(−5.16) ***
	(9.58) ***
	(−3.71) ***
	(11.41) ***
	(−3.42) ***
	(11.69) ***



	_cons
	1.7043
	−1.2887
	3.4828
	−0.9865
	4.3620
	−1.3123
	4.5045
	−1.4384



	
	(15.03) ***
	(−12.21) ***
	(24.34) ***
	(−7.82) ***
	(29.08) ***
	(−10.36) ***
	(29.53) ***
	(−11.22) ***



	Year
	NO
	YES
	NO
	YES
	NO
	YES
	NO
	YES



	Industry
	NO
	YES
	NO
	YES
	NO
	YES
	NO
	YES



	N
	19,968
	19,968
	16,841
	16,841
	16,841
	16,841
	16,841
	16,841



	R2
	0.5241
	0.7698
	0.3716
	0.7305
	0.4432
	0.8033
	0.4522
	0.8118







Note: *, **, *** represent the significant level of 10%, 5%, and 1%, respectively;