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Using a panel of 1,747 Chinese manufacturing firms over the period of 2001 to 2016, we examine how internal 

financing affects labour productivity. Value-added revenue over total employees and total factor productivity are 

used as proxy for labour productivity. Different regressions models including OLS, FGLS, and GMM have been 

implemented to conduct the empirical analysis. The results show that internal financing has positive effect on firms’ 

productivity as a whole. What is more, whether the firms have state-owned property or not differentiates the 

explanation of cash-flow boosted productivity improvement as well as equity-boosted productivity improvement. 

This paper further took firms’ location and the effect financial crisis into consideration. It discovered that the 

degree of regional development, which is measured by nominal GDP, has significant positive impact on labour 

productivity, especially for state-owned enterprises (SOEs). The 2008 financial crisis is found to have a positive 

influence on after-crisis labour productivity. We believe this paper shed light on firms’ after-crisis financing 

management and government policies to improve the financing structure in the manufacturing sector. 
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Introduction  
In pace with the financial crisis in 2007, the foreign direct investment (FDI) suffered a sharp decline in the 

whole world, probably not only because of the decreased external demand, but also the restricted external 
financial accesses (Yan, Zhang, Shen, & Han, 2018). Some enterprises with capital mismatch problems, 
insufficient accumulated capital and misuse of loans, were faced with barriers to bank loans. Those 
external-financially constrained firms are supposed to have less chance to invest in new projects or provide 
fund to existing projects compared with those unconstrained firms (Bao, Chan, & Zhang, 2012). In view of this 
reason, a growing number of firms started to pay more attention on the internal finance, for instance, net cash 
flow.  

Some empirical evidence shows that cash holding helps firms fund investments and other liabilities to 
avoid high cost of external finance in case of cash crunch (Bao et al., 2012; Acharya, Almeida, & Campello, 
2007; Bates, Kahle, & Stulz, 2009; Almeida, Campello, & Weisbach, 2004). Riddick and Whited (2009) 
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concluded that firms with an increase in cash flow tend to transform cash holding into investment because of 
the contributions of the positive cash flow shock to productivity of physical assets. By contrast, a negative cash 
flow indicates a lower productivity of present physical assets, or the existence of negative net present value 
projects (Riddick & Whited, 2009). What is more, internal finance has been demonstrated to impact firms’ real 
activities, such as investment (Fazzari, Hubbard, & Petersen, 1988) and employment (Nickell & Nicolitsas, 
1999), which are the major contributors to firm productivity (Chen & Guariglia, 2013).  

Existing literature focused on contributions of internal finance to production mainly detected the 
relationship between internal finance and total factor productivity (TFP) (Chen & Guariglia, 2013) or assets 
growth (Guariglia, Liu, & Song, 2011). To further discuss the relationship between internal finance and 
productivity, we select labor productivity (LP) to make the test. Many literatures pointed out that labor 
productivity served as the indicator of economic growth efficiency. For instance, Balk (2001) demonstrated the 
existence of a close relationship between the growth of GDP and that of labor productivity. Demeter, Chikán, 
and Matyusz (2011) also highlighted that labor productivity presents one of the sources of business success. 
However, the empirical research on Chinese firms’ productivity in relation to their financing ability is less 
discussed. Chinese firms provide an ideal laboratory to test the link between finance and productivity, for the 
different types of firms are likely to face various extent of credit constraints. This paper uses a large panel of 
1747 Chinese firms in manufacturing over the period of 2001 to 2016, included two typical natures of firms 
namely private enterprises and state-owned enterprises (SOEs) (Guariglia et al., 2011). This paper takes value 
based labor productivity, which is defined as the ratio which equals total value of goods and services produced 
per unit of time divided by labor cost to indicate productivity. The novelty of this paper is that it takes firms’ 
location and the effect financial crisis into consideration. Due to the imbalance of Chinese economic 
development, firms located in East and costal provinces are believed to have higher productivity that the one 
located in West and inland provinces. We divide the locations of firms into two groups: developed region and 
undeveloped region according to nominal GDP. We also set dummy variables to test how 2008 financial crisis 
had affected firm’s productivity in China. Finally, we use the total factor productivity (TFP) as the dependent 
variable and rerun the model to test its robustness. The result shows that the model has a robust result. 

The key findings of this paper are as follows: First, internal finance has significant positive impact on 
labor productivity, especially for non state-owned enterprises whose productivity is strongly constrained by the 
availability of internal finance. Second, in the developed region where the GDP is higher than the average of all 
the provinces, the positive influence of internal finance to labor productivity shows a more remarkable level. 
Third, internal finance improves labor productivity more significantly after the financial crisis. 

The paper has five parts. Section 2 reviews the literature of internal finance, labor productivity, and the 
contribution of internal finance to labor productivity respectively. Section 3 describes our dataset, the model, 
and the variables. Section 4 shows the regression results, our main findings, robustness test, and further 
discussions. Section 5 presents the conclusions. 

Literature Review 
A large body of literature on internal finance all lists the characteristics and approaches of internal finance. 

Besides, they dug out the reasons for different degrees of the application of internal finance for enterprises with 
different sizes and natures. Finally, they ended with some improvement measures. However, a large part of the 
literature made the analysis in a theoretical way and there is a shortage of enough data to support the 
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conclusions. For instance, Smith and Egteren (2005) investigated the role of internal financing based on the 
perspectives of inflation, investment, and economic performance, and the results showed that the inflation is to 
be blamed for its distortion on firms’ decision of internal financing and exaggeration of frictions of information 
market, which directly results in the low efficiency of financing. Gatchev, Spindt, and Tarhan (2009) examined 
firms’ financing decisions under different levels of investment and profit, and documented that firms with high 
potential risk of agency tend to use more equity and less long-term debt and cash. Guariglia et al. (2011) did 
some research on the impact of liquidity constraints, that is, internal financing, on assets growth, and 
discovered that it makes no difference to state-owned enterprises, but represents a binding constraint for private 
firms, especially those located in coastal areas. Mohammad M. Rahaman (2011) verified that firms suffering 
from the external financing constraints are more likely to stand on internal funds with a tendency that internal 
finance decreases with the growth of availability of bank credit facility. Mansour (2014) examined the 
information asymmetry and financing constraints based on a data set collected from Gulf Cooperation Council 
(GCC) region, and demonstrated that investment witnessed an excessive of sensitivity to cash flow. Moreover, 
there exists a monotonous increasing correlation between investment―cash flow sensitivity and extent of 
information asymmetry. Alessandra Guariglia and Pei Liu (2014) found that accessibility of internal funds 
exerts significant constraints on Chinese firms’ innovation activities. To be specific, private companies present 
the greatest reliance on it; however, state-owned and collective firms show the least instead. What is more, 
internal financing demonstrates special constraints to those coastal firms with low political affiliation and fewer 
state shares, coupled with sole proprietorship firms. 

As for the impact of internal funds on labor productivity, it can be convenient to divide firms into two 
types―state-owned (SOEs) and non state enterprises (non-SOEs), which tend to face very different degrees of 
credit constraints. Admittedly, cash flow pushes forward a rather significant influence on productivity of both 
private and foreign firms, while it shows less impact that of state-owned firms, which have more possibilities to 
benefit from soft budget constraints (Chen & Guariglia, 2013). The major course of this phenomenon is    
that private and foreign firms are always confronted with discrimination in external funding (Allen, Qian, & 
Qian, 2005). Minjia Chen and Alessandra Guariglia (2013) also pointed out that illiquid private and     
foreign enterprises show a much stronger bond between productivity and cash flow than their counterparts with 
more liquidity. Apart from this, many other literatures have discussed the financing constraints from the   
view of various natures of firms (Héricourt & Poncet, 2009; Poncet, Steingress, & Vandenbussche, 2010). 
However, these studies are based on data sets made up of relatively small numbers of firms, which are  
typically not representative of the population of Chinese firms and are likely to suffer from serious sample 
selection bias. 

Data and Model 
Data 

The paper uses the financial data collected from CSMAR, which is an authoritative database offered by 
GTA Information Technology Corporation in China1. It has committed to providing financial analysis 

                                                        
1 GTA Information Technology Corporation is a national high-tech enterprise which provides comprehensive solutions for 
education and investment industry. It has been committed to supply an integrated solution of “research data, professional 
experiments, cloud platform construction, soft-hardware systems, and value-added services” for education and investment 
institutions both at home and abroad. 
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databases, financial laboratory construction solutions, high-end financial analysis tools, financial professional 
training for educational institutions, and research institutions and financial institutions. This paper uses a 
dataset covering “C” class manufacturing industry in CSMAR, which contains C0, C1, C2, C3, C4, C5, C6, C7, 
C8, and C992 manufacturing enterprises in all sectors. After eliminating the defaults and negative value, a 
dataset containing 1,747 firms over the period between 2001 and 2016 were obtained. 

Variables 
Dependent variable. In this paper, we employ firm’s labour productivity as the dependent variable.  
According to previous empirical research, there are plenty of measures applied to labor productivity, such 

as per-worker output (Helpman, Melitz, & Yeaple, 2004) or per-worker value-added (Mayer, Mejean, & 
Nefussi, 2010). Besides, the OECD System of Unit Labour Cost and Related Indicators defined labor 
productivity in two ways: labour productivity per hour or labour productivity per person employed. Following 
Aw and Lee (2008), we apply per-worker revenue as the LP measure. In this paper, we use two calculation 
ways. 

The first way equals the natural logarithm of the difference between gross profit and total operation cost 
per employee one year, deputized by Lproductivity. 

Besides, Li (2017) pointed out total factor growth rate is the economic growth brought by technological 
progress, efficiency improvement institutional innovation and other factors. Both total factor productivity (TFP) 
and labor productivity could explain economic growth rate, which shows great significance for empirical 
research (Peng, 2017; Yan, 2014). The second way is TFP-LP, calculated by using LP method posted by 
Levinsohn and Petrin (2010).  

Explanatory variables (internal financing agent variables).  
• Net profit. Internal financing primarily refers to the free fund and part of the funds accumulated in 

production process. It contains retained earnings and depreciation, which is calculated as follows (Fazzari et al., 
1988): 

Internal Financing = Net Profit + Depreciation – Dividends 

Thus, we select three explanatory variables: net profit, net cash flow, and shareholders’ equity (dividends). 
According to the formula, the net profit can positively reflect the internal financing ability of enterprises. In 
order to exclude the influence of enterprise scale, this paper uses the ratio of net profit to total assets in the 
simulation, which is denoted as Lnetprofit.  

• Net cash flow. Net cash flow is an intuitive manifestation of retained earnings. It has been demonstrated 
that cash flow in the operational process can improve the ability of internal financing for enterprises (Wang & 
Yu, 2008). Considering its positive impact on internal financing, we choose the operating cash flow as the 
second variable denoted by Lcashflow. Similarly, to exclude the effect of firm size, it is represented by the ratio 
of net cash flow to total assets. 

• Shareholders’ equity. The third internal financing variable is the ratio of stockholders’ equity to total 
assets. Internal financing bring original shareholders more practical interests because of its property control 
power. The increasing stock price attracts more ordinary shareholders, which results in a negative development 
                                                        
2 According to the latest industry classification by China Securities Regulatory Commission (CSRC), manufacturing belongs to 
Class C, and the subclass are: C0: food and beverage; C1: textile and apparel and footwear; C2: wood and furniture; C3: paper and 
printing; C4: Petrochemical and plastics; C5: electron; C6: metal and non-metal; C7: machinery and equipment and instrument; 
C8: pharmaceutical biological products; and C99: other manufacturing industries. 
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of the enterprise by losing the autonomy. According to the formula, the coefficient of this variable is negative. 
We include Lequity as a proxy of equity in our analysis. 

Control variables.  
• External financing (lloan, lacctpayable). It has been pointed out that internal financing can affect the scale 

of external financing, which demonstrates close links between internal and external financing (Fazzari et al., 
1988). Thus, we use the external financing indexes as one of the control variables to alleviate the impact of 
external financing to the results. We use Lloan and Lacctpayable, to deputize the annual loans and the annual 
account payable, the two major components of external financing, which equals to the ratio of total annual 
loans to total assets, and the ratio of total account payable to total assets respectively. The total loan is obtained 
from the sum of the loan amount of the firm in each bank. The total account payable originates from the 
financial data disclosed by firms.  

• State. State is a dummy variable, which are expressed by state. Empirically, firms will seek for internal 
financing when faced with financial frictions, As widely documented in the literature, Chinese state-owned 
enterprises (SOEs) are easier to obtain bank loan compared with non state-owned enterprises (non-SOEs) 
(Guariglia et al., 2011; Boyreau-Debray, 2003; Guariglia, 2008; Afrin, 2017). In order to figure out the 
difference of productivity between these two types of firms on external financing, we assume that 1 is the proxy 
of SOEs, and 0 stands for non-SOEs. 

• Financial crisis. It is difficult for firms to finance after the financial crisis in 2008. Fernandes and  
Ferreira (2017) concluded that the financial crisis in 2008-2009, and the resulting financial constraints  
imposed on firms, has significant impact on employment and labour market. Moreover, financial constraints 
also play an important role on firms’ choice between fixed-term and permanent contracts, which may lead 
potential effect on labour productivity (Dolado, García-Serrano, & Jimeno, 2002). Thus, we introduce a group 
of dummy variable, denoted as crisis, in which 0 and 1 indicates the time before and after financial crisis 
respectively. 

• GDP. According to Li and Wang (2015), firms with high productivity tend to choose regions with low 
wage and high fixed investment cost, while low-productivity firms prefer the opposite. In addition, existing 
research shows that the availability of internal finance represents a binding constraint for firms in coastal 
regions, where the economy is much more developed than inland cities (Guariglia et al., 2011; Aw & Lee, 2008; 
Chen & Moore, 2010). Thus, it is necessary to take regional economic development into consideration. We use 
annual mean value of GDP to represent the economic development of each province or municipality, deputized 
as LGDP.  

Table 1 shows a summary of the variables we use in our analysis. Table 2 is the descriptive statistics of the 
variables. 

Empirical Model 
Based on the model by Xiang and Wei (2014), who use productivity as dependent variable and a series of 

independent variables including production, financing and wage to investigate the effect of liquidity constraints 
on productivity, we decomposed the internal financing variable into cash flow, equity, and net profit, and added 
dummy variables such as state-ownership, financial crisis to optimize the effectiveness of the empirical model 
as follows: 
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μ  
Table 1 
Description of Variables 
Variables Explanation 
i Enterprises 
t Time (year) 
Lproductivity Enterprise productivity 
Lnetprofit Log(net profit/total assets) 
Lcashflow Log(cash flow/total assets) 
Lequity Log(stockholders’ equity/total assets) 
Lloan  Log(short-term loan + long-term loan） 
Lacctpayable Log (account payable/total assets) 
State SOEs or non-SOEs 
Crisis Before or after the 2008 financial crisis 
LGDP Log (gdp of location) 

 

Table 2 
Descriptive Statistics of the Variables 
Test variables Total State-owned Non state-owned 
Lproductivity 1.184588 (1.496573) 0.9686653 (1.566393) 1.363331 (1.410932) 
Lcashflow -4.129023 (2.815152) -3.630793 (1.55615) -4.615045 (3.590006） 
Lequity -1.440023 (2.609228) -0.7348419 (0.6551521) -2.098197 (3.434762) 
Lnetprofit -4.289376 (2.90931) -3.605021 (1.264794) -4.907167 (3.691954) 
Laccountpayable -3.377719 (2.866084) -2.458526 (1.056749) -4.235081 (3.639434) 
Lloan -0.3345862 (5.943398) 0.978776 (5.002429) -1.888482 (6.381139) 
LGDP 9.701881 (1.009642) 9.358768 (0.9647418) 9.966778 (0.9703053) 
Obversation 1747 562 1143 
Notes. The figures outside of the brackets refer to the mean value, and those inside refer to the standard deviation of 
corresponding variables. 

 

In the model above, yit represents the corporation i’s productivity in year t.  ,  , 
 ,  ,  ,  , ,  and are the corporation i’s , 
 ,  ,  ,  ,  , , and   in year t respectively, expect 
for state and crisis, all the rest are presented in logarithmic form. Besides, μ  is the stochastic error. αi 
represents the coefficient of each variable.  

Estimation Procedure, Results and Discussions 
We use the fixed effects OLS, random effects FGLS model, and the GMM model to make regression 

analysis. We apply generalized least squares, which emphasizes that the error term has little impact on 
explanatory variables. Besides, it allows the panel memory to have the first order auto regressive AR and cross 
interface heteroscedasticity without affecting accuracy of the results (Lu & Yang, 2009). Except for local 
difference of the size and partial variables, the main variable size and symbols nearly hold constant in OLS, 
FGLS, and GMM models in Table 3. We next explain the results primarily about Lproductivity based on FGLS 
model, and make comparison with the other two models. 



THE IMPACT OF INTERNAL FINANCING ON PRODUCTIVITY 

 

356 

Table 3 
Preliminary Regression Results 

Variables 
FGLS SYS-GMM OLS FGLS SYS-GMM OLS 
(1) (2) (3) (4) (5) (6) 
Lproductivity Lproductivity Lproductivity TFP-LP TFP-LP TFP-LP 

Lcashflow 0.0334*** 0.0248** 0.0273** 0.00913*** -0.00015 0.0128 
 -0.00353 -0.00987 -0.0124 -0.00102 -0.00794 -0.01 
Lequity -0.536*** -0.577*** -0.546*** -0.00704** -0.0516** 0.00576 
 -0.00603 -0.034 -0.0545 -0.00303 -0.023 -0.0219 
Lnetprofit 0.985*** 0.881*** 0.930*** 0.983*** 0.916*** 0.969*** 
 -0.0064 -0.0263 -0.0262 -0.00353 -0.0231 -0.0196 
Lacctpayable -0.500*** -0.344*** -0.423*** -0.0455*** -0.0227* -0.0481*** 
 -0.00327 -0.0261 -0.0429 -0.00148 -0.012 -0.0113 
Lloan -0.00151 -0.00136 -0.0103** 0.00205*** -0.000291 0.000126 
 -0.0012 -0.00389 -0.00514 -0.000471 -0.00285 -0.0028 
State 0.0967*** 0.0609 0.0331 0.105*** 0.0689** 0.0532* 
 -0.014 -0.0437 -0.0632 -0.00982 -0.0293 -0.0288 
Crisis 1.328*** 2.570*** 1.186*** 0.0629 0.109 0.158** 
 -0.117 -0.282 -0.133 -0.0512 -0.0772 -0.0722 
LGDP 0.0375*** 0.00177 0.0508* 0.0405*** 0.0214 0.0267* 
 -0.00738 -0.026 -0.0292 -0.00288 -0.0186 -0.0156 
Constant 1.930*** 0 1.939*** 0.0852*** 0.167 0.133 
 -0.0672 0 -0.307 -0.0296 -0.191 -0.157 
Observations 4,368 3,128 4,368 4,368 3,128 4,368 
R-squared    1,239  0.926 
Number of code 1,239 1,026 1,239  1,026  

Notes. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. Robust standard errors in parentheses. 

How Does the Enterprise Productivity Change With Cash Flow? 
The results in the GMM, FGLS, and OLS models (see Table 3, Columns 1, 2, and 3) show that the net 

cash flow has a significant positive correlation with labor productivity of manufacturing enterprises. Bulk of 
empirical study pointed out that there exists a bidirectional effect between cash flow and productivity (Xiang & 
Wei, 2014; Papadakis, 1996; Walters & Laffy, 1996). 

On one hand, cash flow plays a dispensable role in enterprise, which could be traced back to Myers and 
Majluf (1984). It has been widely used to support services, daily sales, operating lease, paying taxes, goods and 
labour purchase, and other business activities. The larger the cash flow, the higher the available income of the 
enterprise, and the more money could be invested in the production and operation, coupled with the increase of 
productivity.  

On the other, according to Feng, Lu, and Wang (2015), more productive firms actually hold larger cash 
flow and less capital than those with less productivity, which indicates an equilibrium. Feng argued that this 
concerns precautionary savings motivation under financial frictions. In other word, high productivity 
corporations are more risk averse and thus more reliable on cash holding to alleviate potential risk. 

In sum, net cash flow and labour productivity exhibits a two-way contribution in manufacturing. 
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How Does the Shareholders’ Equity Affect the Productivity? 
Our findings in Table 3 (Columns 1, 2, and 3) above show that labour productivity is negatively and 

significantly associated with shareholders' equity. Shareholders’ equity has respect to the long-term interests of 
enterprises, and reflects the future profitability of enterprises directly. Enterprises with larger equity pour less 
funds in production and R&D (research and development), which does harm to the development of these 
enterprises for long run.  

One of the potential reasons behind may lie in the agency conflicts. According to Kenneth and Jian (2017), 
a larger shareholder base is correlated with higher levels of agency conflicts, less capital expenditures, and a 
lower standard deviation of return on both assets and equity. Besides, firms with concentrated ownership and a 
large number of small investors are more likely to have significant agency costs.  

On the other hand, despite a larger shareholder base in China and the presence of more institutional 
investors, a large body of literature argues that institutional investors in emerging markets tend to herd and 
engage in sentiment-driven trading (Choe, Kho, & Stulz, 2005; Chen, Wang, & Lin, 2008), which is not 
definitely beneficial to labor productivity.  

How Does the Enterprise Productivity Change With Net Profit? 
Net profit is found to be significantly and positively related to labor productivity, implying that enterprise 

with higher net profit will have higher productivity. By holding other factors constant, the reason of the 
contribution of net profit to productivity concerns the large difference between revenue and cost which can be 
understood as the high profit by the definition of the labor productivity. Zhang (2011) used dynamic analysis 
method to explore the relationship between enterprise growth and profitability, then concluded that profitability 
has a positive impact on enterprise growth in the current period. Another result is earnings before interest and 
tax (EBIT) had little effect on productivity, but productivity had a significant impact on EBIT (Zhang & Meng, 
2011). In addition, Bebeselea (2015), using the method of management accounting for empirical research, 
showed that the profit growth, caused by the increase of price and production, coupled with reduced cost, will 
improve productivity to a certain extent. Juo, Fu, Yu, and Lin (2015) also concluded the similar result that the 
increase in net income will increase productivity.  

Does External Financing Affect the Productivity? 
With respect to external financing our findings show that the productivity are negatively associated with 

account payable and loan in all regression models (see Table 3, Columns 1, 2, and 3). These results are counter 
intuitive compared to the previous studies conducted with the companies’ data. One underlying reason we find 
based on the analysis of the data is the higher proportion of non-SOEs in the data with superiority of getting 
less bank loans or other’s account payable than SOEs. Furthermore, Tanaka and Molnar (2008) claimed that 
private corporations prefer to borrow at a lower cost from the formal sector, but in lack of credit history or 
credit rating they may be rejected. Smaller manufacturing corporations with lower profitability have less 
chance to obtain formal credit. Another reason support our results is proved by He and Yang (2012), who 
confirmed private firms with higher productivity generally have more internal funds than external finances. 

Does Enterprise’s State Differentiate the Productivity? 
State is significantly positive in FGLS regression, which depicts that discrimination of state does exists 

when we refer to the manufacturing enterprises of China (Table 3, Columns 2 and 3). The productivity level of 
non-SOEs enterprises is significantly lower than SOEs because of financing constraints. We will start by 
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discussing the financing environment of private corporations to explain the results. First, many small private 
enterprises face larger challenges in financing owing to property rights discrimination and channels absence. 
Secondly, as Tsai (2002) and Allen et al. (2005) argued that despite facing weaker legal protections and poorer 
access to finance, private firms rely on alternative financing―governance mechanisms that have not been 
effectively conducted in China. Third, the SOEs rely heavily on external financing and pay little attention to 
internal financing (Li, 2016). Therefore, the productivity varies in different kinds of enterprises. In order to 
explore how the factors influence different enterprises concretely, we do further regression in two groups 
divided by the state of enterprise.  

 

Table 4 
Regression Results 

Variables 
GMM FGLS OLS 

State = 0 State = 1 State = 0 State = 1 State = 0 State = 1 
Lcashflow 0.0240** 0.00959 0.0491*** 0.0208** 0.0511*** 0.0244 
 -0.0113 -0.0112 -0.00447 -0.00838 -0.0175 -0.0195 
Lequity -0.621*** -0.579*** -0.591*** -0.563*** -0.584*** -0.614*** 
 -0.0361 -0.0697 -0.0126 -0.0298 -0.0468 -0.0608 
Lnetprofit 0.836*** 0.910*** 0.907*** 1.037*** 0.900*** 1.045*** 
 -0.0309 -0.0263 -0.00837 -0.0124 -0.0356 -0.0322 
Lacctpayable -0.263*** -0.433*** -0.378*** -0.514*** -0.380*** -0.629*** 
 -0.0253 -0.0305 -0.00733 -0.0156 -0.0264 -0.0532 
Lloan 0.00665 -0.00246 -0.00787*** 0.00119 -0.00914 0.000165 
 -0.00522 -0.00479 -0.00208 -0.00193 -0.0058 -0.00476 
Crisis 2.047*** 3.023*** 1.140*** 0.952*** 1.194*** 1.098*** 
 -0.317 -0.362 -0.121 -0.0588 -0.216 -0.157 
LGDP 0.0521* -0.0551 0.0873*** -0.000151 0.0800*** -0.0167 
 -0.0317 -0.0336 -0.00505 -0.015 -0.0272 -0.0304 
Constant 0 0 1.684*** 2.482*** 1.729*** 2.177*** 
 0 0 -0.0594 -0.152 -0.288 -0.33 
Observations 1,490 1,638 2,258 2,110 2,258 2,110 
R-squared     0.423 0.518 
Number of code 620 406 802 437   

Notes. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. Robust standard errors in parentheses. 
 

Based on the further results in Table 4, we found the coefficients of cash flow in non-SOEs (state = 0) are 
significant. And they are larger than those in SOEs (state = 1) in all three models. The regional GDP is 
significantly and positively related to the productivity for non-SOEs while it’s uncertain in SOEs. Except for 
relying on internal financing, private corporations’ operation is pushed by the regional economy. SOEs are 
indifferent to the regional economic environment.  

Does Crisis (2008) Affect the Productivity? 
The coefficient of crisis is significantly positive in all three models (see Table 3, Columns 1, 2, and 3), 

which implies that the productivity of manufacturing enterprises in China has been improved after financial 
crisis. Discussions from the two aspects for this phenomenon are presented as follows. On one hand, once the 
financial crisis happened, Chinese government immediately issued macroeconomic policies including loose 
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monetary policy and positive fiscal policy to stimulate the economy. Specifically, “the Four Trillion Bailout 
Policy” was mainly used in the secondary industry like infrastructure construction, driving the manufacturing 
industry’s development. Besides, the stimulus package also resulted in loosening bank lending to enterprises, 
which leads to a improvement of corporations’ productivity with more money invested in production (Gao, 
2016). On the other hand, crisis promotes structure transformation and level adjustment of enterprises resulting 
better development, which proves our results from the perspective of industrial development (Gao, 2013). 

Does Regional Economic Have a Positive Effect on the Productivity? 
GDP has an obvious positive correlation with productivity in FGLS and OLS model, which demonstrates 

that corporations in developed provinces or municipalities (annual GDP is greater than the total mean value) 
have significantly higher productivity. In the eastern region of China, larger regional GDP growth means more 
credits can be used in enterprises (J. L. Li, Y. X. Li, & Luan, 2011). However, in the central and western 
regions which are underdeveloped, the listed companies with lower productivity have no preference in the 
choice of financing. What attracts corporations and helps them develop is financing environment. Besides, 
regional economy affects the corporations’ operating cost, accompanied with productivity changes, which leads 
to higher productivity corporations built in higher GDP areas.  

Robustness Check: Total Factor Productivity 
In order to increase the credibility of our results we run the same regression using total factor productivity 

(TFP) instead of labor productivity. The results in the FGLS and SYS-GMM model show a significantly 
negative equity, significantly positive net profit, significantly negative account payable (see Table 3, Columns 
4 and 5), which is similar with our previous results. The results of state and GDP are also the same.  

Further Discussion: Influence of Interaction Item 
As we talked above, state of the enterprise distinguishes the productivity significantly. In order to learn 

more about the impact of internal financing differences on productivity based on discrepant enterprises, we 
examines the impact of internal financing on corporation productivity by making use of state to interact with 
cash flow, shareholders’ equity, and net income respectively. The regression results are shown in Table 5. 

 

Table 5 
Influence of Interaction Item 
Variables Lproductivity 
Lcashflow 0.0434*** 
 -0.00451 
Lequity -0.493*** 
 -0.01 
Lnetprofit 0.923*** 
 -0.00839 
Lacctpayable -0.491*** 
 -0.00537 
Lloan -0.00178* 
 -0.00105 
State 0.317*** 
 -0.0526 
Crisis 1.312*** 
 -0.127 
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(Table 5 continued) 

LGDP 0.0468*** 
 -0.00771 
StateLcashflow -0.0217** 
 -0.00921 
StateLequity -0.121*** 
 -0.0254 
StateLnetprofit 0.111*** 
 -0.0154 
Constant 1.709*** 
 -0.0775 
Observations 4,368 
R-squared  
Number of code 1,239 

Notes. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. Robust standard errors in parentheses. 
 

Table 5 indicates except the coefficients of the partial variables, all the variables’ symbols and significance 
levels remain unchanged after adding the interaction terms. Interaction between state and cash flow is negative 
and positive in it interacted with net profit, which implies productivity improves with net profit increasing and 
cash flow decreasing in SOEs. After investigating the reasons, we found cash flow reflects the power of 
sustainable development and the ability of actual operation for a corporation (Wang, 2016). It is easier to get 
government financial subsidies for SOEs. Using cash flow to do foreign investment, which guarantees the 
source of external profit, and getting government financial subsidies by being defective, which supports the 
internal productivity improved, are the two pervasive approaches to develop better in most state-own 
enterprises.  

Conclusions and Implications 
In this paper, we explore the relationship between internal financing and productivity by making empirical 

analysis on panel data. Our sample consists of the financial data of 1,747 listed enterprises in manufacturing 
industry (including C0, C1, C2, C3, C4, C5, C6, C7, 8, and C99 according to the latest industry classification 
by CSRC for a period of 2001-2016. The conclusions are as follows: 

Internal financing can significantly improve the productivity of enterprises, while external financing can 
decrease productivity in the whole manufacturing industry. Thus, relying on internal financing to improve 
productivity should be the primary approach to promote firms’ development. Since cash flow and net profit can 
advance the actual operational ability which is related to production directly, they are also available to boost the 
productivity of enterprises. However, higher equity has been proved to produce a significantly negative effect 
on productivity. Therefore, enterprises should make full use of cash flow generated by operations, prepare cash 
flow management, and make decisions by timely analyzing cash flow information feedback (Luo & Zhang, 
2015). Besides, it is necessary to constantly adjust the structure of the corporations, also balance the rational 
allocation of equity, dividend, and bonus to make firms more profitable (Zhang & Wang, 2017).  

In addition, our experiment suggests that state and degree of regional development does have an impact on 
productivity. In SOEs, regional GDP is significantly and positively related to the productivity, while in 
non-SOEs this correlation is uncertain. Based on the analysis of the regression results, we found that 2008 
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financial crisis has a positive influence on manufacturing industry, that is, enterprises have a higher 
productivity after 2008 crisis than before, which is due to the government’s macroeconomic policies to a large 
extent.  

Further discussion’s results present that in SOEs, productivity improves with net profit increasing and cash 
flow decreasing. This phenomenon can be explained by the fact that SOEs, facing fewer obstacles to obtain 
financial subsidies and bank loans, usually invest cash flow to other high-profit business. As for non-SOEs, one 
of the key constructions is to seek more self-development funds by improving the relationship between banks 
and enterprises. Government policies also should focus on guaranteeing the stability of necessary funds and 
creating more other development opportunities for non-SOEs. 
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