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Abstract 
 

Financial factors have been found highly important in influencing firms’ real activities and in 

promoting aggregate growth. Yet, the linkage between finance and firm-level productivity has been 

overlooked. We fill this gap in the literature using a large panel of Chinese manufacturing firms over 

the period 2001-2007. We find that, especially for illiquid firms, productivity is strongly constrained 

by the availability of internal finance. Furthermore, we find higher sensitivities of productivity to cash 

flow for private exporters, but lower sensitivities for foreign exporters. Our results are robust to 

estimating a TFP model and a production function augmented with cash flow. 
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Non-technical abstract 

A growing literature recognizes that a well-developed financial system can influence long-term economic growth 
at the country-level.  Many empirical studies show that cross-country differences in the level or growth of gross 
domestic product per capita are not due to factor accumulation, but can be explained by differences in total factor 
productivity (TFP). It is therefore important to explore whether finance fosters growth by directly promoting firm-
level productivity. Although this is an important area of research, it has been largely overlooked. We fill this gap 
in the literature by using a panel of 144,776 Chinese manufacturing firms over the period of 2001-2007 to study 
the impact of the availability of internal finance on firms’ productivity.  
 
China represents an interesting case study: in spite of a poorly developed financial system, it has been 
characterized by phenomenal productivity and GDP growth in the last three decades. While the majority of 
previous studies have focused on variables proxying for the availability of external finance, such as measures of 
leverage, we follow the literature on financial constraints and investment and study the link between the 
availability of cash flow and firm-level productivity.  Our focus on the availability of internal finance is motivated 
by the importance of cash flow in determining Chinese firms’ growth. We estimate a TFP model, as well as a 
production function model augmented with cash flow, and focus on differences in the cash flow coefficient across 
various categories of firms. 
 
Our results, which are robust to the exclusion of distressed firms and to the use of alternative measures of 
productivity, suggest that Chinese firms’ productivity is significantly and positively affected by the availability of 
internal finance.  
 
The association between productivity and cash flow is particularly strong for private and foreign firms. It is 
stronger for illiquid firms than for their more liquid counterparts. This can be explained considering that illiquid 
firms may be regarded by lenders as risky, and may therefore find it more difficult to obtain external finance. It 
also suggests that firms can use their liquidity to smooth the negative effects of shocks to internal finance on 
their productivity-enhancing activities. 
 
Both domestic and foreign exporters face huge financial constraints on their productivity enhancement. Contrary 
to private firms, foreign non-exporters display higher dependence of productivity on cash flow than exporters. 
This suggests that being an exporter attenuates the financing constraints faced by foreign firms, but not those of 
private firms. This contrasting pattern can be explained considering that private exporters typically operate in 
sectors characterized by low financial dependence, while the opposite happens for foreign exporters.  
 
In conclusion, our study suggests that increasing the accessibility of finance to firms could directly improve 
productivity at the firm-level. Productivity enhancement could therefore be the crucial channel through which 
financial development may affect growth. From a policy perspective, it will therefore be particularly effective to 
channel finance to those good quality firms whose productivity is highly dependent on the availability of finance.  
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1. Introduction 
 
“Productivity isn’t everything, but in the long run it is almost everything” Nobel Laureate Paul Krugman 
 
A growing literature recognizes that a well-developed financial system can influence long-term economic 

growth at the country-level through its ability to mitigate information and transaction costs, and to impact on 

saving rates and investment decisions (see Levine, 2005, for a survey). At the firm-level, finance has been 

demonstrated to influence firms’ real activities such as investment in fixed capital (Fazzari et al., 1988) and 

employment (Nickell and Nicolitsas, 1999), which are the main factor inputs for firm production.  

The bulk of empirical evidence shows that cross-country differences in the level or growth of gross 

domestic product (GDP) per capita are not due to factor accumulation, but can be explained by differences in 

total factor productivity (TFP) (Hall and Jones, 1999; Easterly and Levine, 2001). It is therefore important to 

explore whether finance fosters growth by directly promoting firm-level productivity, which is exemplified 

through technological innovation 1 . This could happen if the financial system is able to supply capital to 

innovative firms and to direct their operations to be more efficient (Ayyagari et al., 2007). Yet, productivity-

enhancing research and development (R&D) activities commonly bear high risks and uncertainty, and require 

large investments. Furthermore, firms undertaking innovative activities typically hold relatively large R&D 

related intangible assets such as patents and knowledge, which cannot be used as collateral. Hence, these firms 

typically find it hard to obtain loans from banks (Brown et al., 2009).  

Although this is obviously an important research question, very few studies in the literature have 

analyzed links between financial factors and firm productivity. Among these, Nucci et al. (2005), Gatti and 

Love (2008), and Moreno-Badia and Slootmaeketrs (2009) find significant effects of financial variables on firms’ 

total factor productivity for Italian, Bulgarian, and Estonian firms, respectively. Butler and Cornaggia (2010) 

focus on US county-level agricultural products and bank deposits data and find that access to external finance 

can improve productivity in terms of agricultural yields.  

Our aim is to fill this gap in the literature, focusing on a large panel of Chinese firms. China is an ideal 

laboratory to study the relationship between finance and productivity, as despite being characterized by a poorly 

developed financial system, its firms have exhibited very high growth rates in the last three decades (Allen et al., 

2005; Guariglia et al., 2011). Scholars have attributed this phenomenal development to productivity growth, 

rather than capital or labor accumulation (World Bank, 1997; Brandt et al., 2011; Zheng et al., 2009; Guariglia 

                                                 
1 Solow’s (1957) growth model establishes technological progress and skills as the prime drivers of increases in 
labor productivity.  
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et al., 2011). Understanding the links between finance and productivity may help to further understand how 

Chinese firms were able to grow so fast despite severe financing constraints2.  

Our second contribution is that contrary to the majority of papers in the literature, which focus on the 

links between the availability of external finance and productivity, we concentrate on the availability of internal 

finance. This choice is motivated by the importance of cash flow in determining Chinese firms’ growth 

documented in Guariglia et al. (2011)3. 

Our third contribution is that we analyze the links between firm productivity and financial factors 

allowing for several dimensions of firm heterogeneity. In particular, we focus on whether the relationship differs 

among firms owned by different agents. We then look at how it differs among firms characterized by different 

levels of liquidity on the one hand, and among exporters and non-exporters, on the other.  

To test the hypothesis that an increased availability of financial resources can raise firms’ productivity, 

we establish two alternative and complementary models of firm productivity: the first uses total factor 

productivity as dependent variable, and the second is based on the estimation of a production function. We find 

that firms’ cash flow affects their productivity positively and significantly, which suggests that firms in China 

are financially constrained4. Differentiating firms on the basis of ownership, we find that both private and 

foreign firms’ productivities are affected by their cash flow. Furthermore, for both private and foreign firms, the 

link is stronger for those firms characterized by negative liquidity, suggesting that firms can use liquidity to 

smooth the effects of fluctuations in internal finance on productivity-enhancing activities. Finally, while private 

exporters have a higher sensitivity of productivity to cash flow than private non-exporters, foreign non-exporters 

have a higher sensitivity than foreign exporters: being an exporter is therefore not always associated with a 

better financial health. Our results suggest that both liquidity and export behavior are important determinants of 

the link between the availability of internal finance and productivity in the Chinese context.  

                                                 
2 Several explanations have been put forward in the literature to explain this puzzle: among these are the use of 
informal financial sources (Ayyagari et al., 2010) or trade credit (Cull et al., 2009) by Chinese private firms, and 
their ability to team up with foreign firms (Poncet et al., 2010), and to generate large amounts of cash flow 
internally (Guariglia et al., 2011). However, with the exception of Ayyagari et al. (2010), who estimated some 
productivity growth equations, none of these papers has focused on firm productivity. Even in the case of 
Ayaggari et al. (2010), the main focus is on firm growth in general, not on productivity. 
3 Schiantarelli and Sembenelli (1997) and Nucci et al. (2005) did use cash flow as a control variable in some of 
their specifications. However, contrary to our paper, their main focus is not the link between firm productivity 
and cash flow. 
4 It is in fact possible that in the presence of a negative cash flow shock, these firms are unable to access external 
finance, and are thefore forced to reduce productivity-enhancing activities. 
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The remaining part of the paper is organized as follows. Section 2 reviews and discusses the relevant 

literature. Section 3 introduces our productivity models and estimation methodology. Section 4 describes our 

data. Section 5 analyzes our results and Section 6 concludes.  

 

2. Economic background 

2.1 Theoretical, cross-country, and county-level studies 

A number of studies have looked at the links between finance and growth, taking place through improvements 

in productivity. From a theoretical point of view, King and Levine (1993) show that, by improving the 

probability of successful innovation, financial development has a positive effect on productivity and hence 

growth. This happens because well-developed financial markets can mobilize funds to finance the most efficient 

investment projects and diversify the risks associated with innovative activities. Another channel is that well-

developed financial markets can also offer easy and low-cost liquidity to firms undertaking innovative projects, 

should these firms need funds before the maturity of their projects (Bencivenga et al., 1995). Aghion et al. (2007) 

show that well-developed financial markets can encourage more long-term productivity-enhancing investments 

by reducing the liquidity risk associated with these investments. 

Using cross-country level data, Levine and Zervos (1998) study the empirical relationship between 

various measures of stock market development, banking development and measures of long-term economic 

growth, including productivity (TFP) growth. Stock market liquidity and banking development are both found to 

be positively and robustly related to the rates of productivity growth. The authors explain this considering that 

diversified and better financial services can increase the ability to trade an economy’s productive technologies 

and hence facilitate efficient resource allocation. Similarly, in their cross-country study, Beck et al. (2000) find 

that financial intermediaries in 63 countries exert a large, positive and long-run impact on TFP growth, which 

feeds through to overall economic growth. Emphasizing the non-linear pattern of the nexus, Huang and Lin 

(2009) find similar results from a panel of 71 countries. Using a panel of 74 countries, Rioja and Valev (2004) 

find that financial development has a strong positive influence on productivity growth primarily in more 

developed economies, while in developing economies, finance affects growth primarily though capital 

accumulation. This finding on developing countries is not consistent with World Bank (1997) and Zheng et al. 

(2009) who show that productivity improvements rather than factor accumulation is the main contributor to 

growth in China. This suggests that China may be different from other developing countries and provides a 

further motivation for our study.  
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 Butler and Cornaggia (2010) use county-level US corn production data, together with local county 

bank deposit data over the period 2000-2006, to study the relationship between access to external finance and 

agricultural productivity. They take advantage of an exogenous shift in the demand for corn, due to a boom in 

ethanol production, and find that corn yields increased the most in response to the demand shift in those counties 

with relatively high access to finance. Although their productivity is measured by agricultural yields, they argue 

that their findings “provide concrete evidence that increased productivity is a key channel through which finance 

causes economic growth” (p. 34).   

 

2.2 Firm-level studies 

A huge literature has shown that financial constraints caused by information asymmetries and agency problems 

have a significant effect on firms’ activities, including fixed capital investment (Fazzari et al., 1988), inventory 

investment (Carpenter et al., 1994, 1998), and employment (Nickell and Nicolitsas, 1999; Benito and Hernando, 

2007). This is due to the fact that firms facing financial constraints have difficulties in raising external finance. 

Due to the pecking order of financing costs (Myers and Majluf, 1984), these firms have to mainly rely on their 

own internal finance. Being unable to choose their optimal capital structure, they are unable to make optimal 

decisions on their real activities. Financially constrained firms may therefore have to forego profitable 

investment opportunities when they are short of internal funds. This may distort the efficient allocation of 

resources and reduce these firms’ productivity.  

Furthermore, if firms wish to improve their productivity by carrying out R&D activities, they will find 

it extremely difficult to do so without a supportive financial system. Because of the high risks that are associated 

with R&D projects and because of their intangible nature, banks are in fact often reluctant to finance these 

projects (Brown et al., 2009).  

Firm-level research on the links between finance and productivity is limited. Studies in this literature 

can be divided into two groups. The first uses an indirect methodology to assess the linkages between financial 

variables and productivity, whereby a measure of firm-level productivity is generated in a first step, and used as 

a dependent variable in a regression that contains financial and other variables, in a second step. Productivity in 

this literature is measured in various ways [e.g. labor productivity; TFP measured as a production function 

residual, using the Olley-Pakes (1996) or the Levinsohn and Petrin (2003) method; Malmquist productivity 

index]. The second group of studies is based on the estimation of a production function augmented with 

financial variables.We will next survey studies within these two groups. 

 
 



5 
 

 

2.2.1 Studies based on the estimation of a productivity regression (indirect approach) 

A first group of authors make use of an indirect methodology to assess the linkages between financial variables 

and firm productivity. These authors typically first generate a measure of firm-level productivity, which they 

then relate to financial variables.  

Nucci et al. (2005) use data on a panel of Italian firms to study the relationship between firms’ capital 

structure and TFP. They document a negative relationship between firms’ leverage and productivity, which is 

stronger for firms with a lower share of short-term debt and lower liquidity. They conclude that debt finance 

does not enhance productivity.  

Nunes et al. (2007) study the relationship between firms’ leverage and labor productivity in a panel of 

Portuguese firms, and find the relationship to be nonlinear. Specifically, they find that leverage tends to affect 

labor productivity negatively for the majority of the firms with relatively low labor productivity, and positively 

for firms with high labor productivity. A positive relationship between leverage and firms productivity may be 

explained by the bankruptcy argument: a high level of leverage increases the probability of bankruptcy and 

hence induces managers to try and improve productivity to avoid bankruptcy. On the other hand, a negative 

relationship may arise due to an agency problem. Banks often prefer to issue collateralized loans. Firms’ 

productivity-enhancing R&D activities are negatively related to leverage due to their negative relationship with 

collateral. Yet, they are positively related to productivity. Consequently, leverage is negatively related to 

productivity.  

Guan and Lansink (2006) extend the capital structure and firms’ productivity studies to agricultural 

farms. Using the Malmquist productivity growth index to measure Dutch farm performance,  they find that long-

term debt increases farm productivity growth. 

Using data from a cross-section of Bulgarian firms, Gatti and Love (2008) estimate the effects of 

access to credit, which is proxied by a dummy variable indicating whether firms have credit line or overdraft 

facilities, on TFP. They find access to credit to be positively and significantly associated with firm TFP.  

Focusing on Estonia, Moreno-Badia and Slootmaekers (2009) derive a firm-specific indicator of 

financing constraints and find that a large number of firms in their sample, particularly young and highly 

indebted firms, show some degree of financial constraints. Yet, these constraints do not lower productivity for 

firms in most sectors, with the exception of R&D.  
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Finally, Ayyagari et al. (2010) suggest that despite the weaknesses of China’s formal financial system 

and the dominance of the use of internal finance by firms, financing from formal financial institutions does not 

harm labor productivity and TFP growth.  

In summary, these authors generally find that financial variables, and in particular leverage and 

measures of financing constraints, affect firms’ productivity. These effects may then be transmitted to firm-level 

growth, and subsequently to aggregate growth. 

 

2.2.2 Studies based on the estimation of a production function (direct approach) 

A second group of authors examine the links between finance and productivity by including financial variables 

in a Cobb-Douglas production function. Among these, Pushner (1995) observes a strong negative relationship 

between leverage and firm productivity in Japan, and Schiantarelli and Sembenelli (1997) find that both UK and 

Italian firms’ productivity depends positively on the length of debt maturity, i.e. the use of long-term debt can 

enhance productivity. 

Nickell and Nicolitsas (1999) use UK panel data to examine the impact of increases in financial 

pressure, which is measured by the borrowing ratio, on firm productivity (as well as employment and wage 

rises)5. Their model is derived from a production function augmented with financial variables. They find that 

the borrowing ratio has a positive but small effect on the output to capital ratio. Their findings are consistent 

with the bankruptcy theory: when financial pressure increases, the borrowing ratio rises, and bankruptcy risks 

are amplified. Firm managers as well as employees have strong incentives to minimize the possibility of 

bankruptcy. Hence, it is reasonable to expect them to increase their efforts to improve productivity.  

Focusing on Danish firms, Smith et al. (2004) analyze the relationship between the source of finance of 

R&D activities and firm productivity. They find that the productivity of those firms whose R&D activities are 

financed by public funding is not significantly different from that of the firms whose R&D activities are 

financed by their own funds. This may suggest that a direct government helping hand is not necessary to 

increase firm productivity, as long as firms’ productivity-enhancing activities can be financed elsewhere. 

Making use of a similar methodology, Harris and Trainor (2005) use manufacturing plant-level panel 

data on Northern Ireland to study the effects of government capital subsidies on productivity. By comparing 

firms which received subsidies with those which did not, the authors conclude that capital grants from the 

government have a significant and positive effect on productivity.  

                                                 
5 The borrowing ratio is defined as interest payments divided by the sum of profits before tax, depreciation, and 
interest payments. It is set equal to 1 for those firms for whom the denominator of the ratio is negative. 
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In summary, all the above papers indicate that there exists an important linkage between financial 

variables and firms’ productivity. Yet, they suffer from a number of shortcomings, which we address in our 

paper. 

 

 2.3 Our contribution 

Our paper moves the literature forward along the following four dimensions. First, for the first time, we look at 

the linkages between finance and productivity focusing on Chinese firms6. China represents an interesting case 

study: in spite of a poorly developed financial system, it has in fact been characterized by phenomenal 

productivity and GDP growth in the last three decades.  

Second, the majority of previous studies have focused on variables proxying for the availability of 

external finance, such as measures of leverage. In contrast, we follow the literature on financial constraints and 

investment and focus on the links between cash flow and productivity. Our focus on the availability of internal 

finance is motivated by the importance of cash flow in determining Chinese firms’ growth documented in 

Guariglia et al. (2011). Furthermore, cash flow has been found to play an important role in determining fims’ 

spending on R&D in various countries (Brown at al., 2009, 2011; Gorodnichenko and Schnitzer, 2010; Brown 

and Petersen, 2011). As R&D spending is likely to enhance productivity, this constitutes a further motivation for 

including cash flow in our productivity regressions7.  

Third, most of the surveyed studies try to discover a linkage between financial variables and firm 

productivity, but few of them take firm heterogeneity into account. Our research will fill this gap in the literature 

by contributing to explore the role of several dimensions of firm heterogeneity in the relationship between 

finance and firm productivity. In particular, we will assess the extent to which firms owned by different agents 

and firms characterized by different levels of liquidity and different export behavior exhibit different 

sensitivities of productivity to the availability of internal finance. Fourth, several of the firm-level studies 

surveyed above may suffer from methodological problems. Most of the variables included in the productivity 

equations estimated in the literature are in fact likely to be endogenous. Although Nucci et al. (2005) try to 

identify some exogenous factors affecting firms’ capital structure, they use between and within estimators in 

their estimations, which do not control for endogeneity. Pushner (1995) and Nunes et al. (2007) both apply a 

                                                 
6 As noted in footnote 2, although Ayyagari et al. (2010) discuss some productivity regressions as a function of 
financial variables for Chinese firms, the main focus of their paper is on the effects of formal and informal 
finance on firm growth. Moreover, their analysis is limited to a sample of 2,400 firms, which is hardly 
representative of the population of Chinese firms, and only covers the period 1999-2002. 
7 A direct analysis of the effects of financial variables on R&D investment is problematic as information on 
R&D expenditure is only available for a very limited number of observations in our data set. 
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quantile regression approach, and their results are still subject to the influence of endogenous determinants of 

productivity. Therefore, the results obtained by these authors have to be interpreted with caution. Improving on 

the existing literature, all our equations will be estimated using a Generalized Method of Moments (GMM) 

system estimator, which takes into account the endogeneity of all regressors8. In order to ensure the robustness 

of our findings, all our results are based both on the estimation of a TFP model and a production function model 

augmented with cash flow. 

 

3. Empirical specifications and estimation methodology 

To analyze the relationship between the availability of internal funds and productivity, we follow two alternative 

estimation procedures. First, we derive a firm-level measure of TFP, which we subsequently regress on cash 

flow and a number of control variables (indirect approach). Second, we estimate a Cobb-Douglas production 

function augmented with cash flow (direct approach).  

 

3.1 Indirect approach: estimating a TFP equation 

This approach consists of two steps: we first obtain a measure of firm-level TFP, using the Levinsohn and Petrin 

(2003) method, which is fully described in Appendix A1. We then establish a model to find the determinants of 

TFP and uncover whether the availability of internal funds exerts any effects on it. Specifically, we estimate a 

model of the following type:  

 itjttjiititittiit KCFaXatfpaatfp ενννν ++++++++= − /321,10    (1) 

Considering that according to Levinsohn and Petrin (2003), firm productivity follows a first-order Markov 

process, lagged tfp is included to control for serial correlation. Xit is a vector of firm i’s characteristics at time t, 

which includes firms’ size measured by the logarithm of real total assets, the logarithm of firms’ age, export 

intensity, and a coast dummy. These variables are motivated by and similar to those used in Gatti and Love 

(2008) and Moreno-Badia and Slootmaeters (2009). Firms’ size and age have often been found to be related to 

firms’ productivity (Palangkaraya et al., 2009). Firms’ export status (which we proxy with export intensity) is 

also argued by many researchers to be linked to productivity (Aw et al., 2008). Given China’s economic policies 

and development mode, regional effects are correlated with many economic environment features, such as tax 

policy, legal protection, infrastructure, financial market development and so on, which are ultimately likely to 

                                                 
8 Schiantarelli and Sembenelli (1997) also used a GMM approach in their production functions estimations. Yet, 
contrary to us, they used the simple first-difference estimator rather than the system estimator. 
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affect firms’ performance. These economic environmental features are often more advantageous in the coastal 

region. We therefore include a coast dummy to indicate whether firms are located in the coastal provinces.9 This 

dummy equals to one if firm i is located in one of the coastal provinces at time t, and zero otherwise.  

CFit/Kit is our key explanatory variable. This variable is frequently used in the financial constraints 

literature as an indicator of the availability of internal sources of finance. If firms face difficulties in raising 

external finance, they have to rely on their own funds, which may limit their ability to carry out investments and 

force them to forego profitable opportunities. By including this variable, we are looking for whether relying on 

internal finance affects firms’ productivity as well. Typically, productivity-enhancing activities such as R&D or 

the adoption of new technologies are costly and uncertain, and have therefore to depend on firms’ internal funds. 

When firms have additional cash flow, they may be able to carry out productivity-enhancing activities. Cash 

flow also directly affects firms’ real activities, such as capital investment, employment and the accumulation of 

inventories (Fazzari et al., 1988; Carpenter et al., 1994, 1998; Nickell and Nicolitsas, 1999). Hence, when 

additional cash flow is available, firms can optimize their real activities, which may further enhance their 

productivity.  

The error term in equation (1) is made up of five components. vi is a firm-specific effect, which we 

control for by estimating our equation in first-differences. vj is an industry-specific effect, which we take into 

account by including two-digit industry dummies, which control for industry-specific characteristics. vt is a 

time-specific effect, which we control for by including time dummies capturing business cycle effects in all our 

specifications. vjt captures industry-specific business cycle effects, and is taken into account by including 

industry and time dummies interacted (Brown et al., 2009; Brown and Petersen, 2009; Guariglia et al., 2011). 

Finally, εit is an idiosyncratic error term.  

 

 3.2 Direct approach: estimating a production function augmented with cash flow 

To analyze the extent to which the availability of cash flow affects firms’ productivity, we next follow Nickell 

and Nicolitsas (1999) and incorporate cash flow as well as other firm characteristics variables directly into a 

production function. To control for heterogeneity due to firm size, we normalize the basic production function 

                                                 
9 We define coastal region to include the following 10 provinces and municipalities: Beijing, Fujian, Guangdong, 
Hebei, Jiangsu, Liaoning, Shandong, Shanghai, Tianjin and Zhejiang. Non-coastal region includes the following 
21 provinces and municipalities: Anhui, Hainan, Heilongjiang, Henan, Hubei, Hunan, Jiangxi, Jilin and Shanxi, 
Chongqing, Gansu, Guangxi, Guizhou, Inner Mongolia, Ningxia, Qinghai, Shaanxi, Sichuan, Tibet, Xinjiang, 
and Yunnan. 
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by capital10. We then add controls for firm characteristics as well as our cash flow variable. The normalized 

production function can therefore be expressed as follows: 

 itjttjiititititittitiitit KCFbXbKLbKYbbKY ενννν +++++++++= −− //// 4321,1,10     (2) 

where Yit, Kit and Lit denote respectively firm i’s  output (measured by value added), capital (total fixed tangible 

assets), and labor (number of employees) at time t. With the exception of firm size, the variables included in Xit 

in equation (2) are similar to those included in the same vector in equation (1) 11. CFit/Kit represents the cash 

flow to fixed capital ratio. The five components of the error term are similar to those described with reference to 

equation (1).  

By estimating the two equations described above, we test whether the availability of internal finance 

plays a role in determining firms’ productivity. Our hypothesis is that the availability of internal financial 

resources may enable firms to raise productivity, since it can make it possible for them to carry out productivity-

enhancing but finance-dependent activities. Therefore, if finance does exert an influence on firm productivity, 

we would expect positive and significant coefficients on cash flow in both of our models. This effect should be 

stronger for firms a-priori more likely to face financing constraints, i.e. for firms who may find it too difficult or 

too expensive to raise external finance. The combination of the direct estimation of a production function and 

the indirect estimation of a TFP equation ensures the robustness of our findings. 

 

3.3 Accounting for firm heterogeneity 

We next take into account the huge heterogeneity characterizing firms in our dataset to explore the extent to 

which the link between cash flow and productivity varies for different types of firms. We focus on three 

dimensions of heterogeneity: ownership, liquidity, and export behavior. Each of these dimensions has been 

shown in the literature to affect the degree of financing constraints faced by firms from various countries. 

 

3.3.1 Ownership 

We first differentiate the effects of cash flow on productivity across groups of firms based on ownership. To this 

end, we focus on private and foreign owned firms. The former represent 68.1% of our sample, and the latter 

16.4%. We chose to focus on these two groups because despite facing severe financing constraints, the former 

                                                 
10 As in Nickell and Nicolitsas (1999), by using this normalization, we implicitly assume constant returns to 
scale in the production function.  
11 In Equation (2), Xit does not include firm size, since size is controlled for by normalizing the equation by 
capital. 
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have represented the engine of growth of the Chinese economy in the last three decades (Allen et al., 2005; 

Poncet et al., 2010; Guariglia et al., 2011), while the latter typically exhibit very high productivity levels12. 

Poncet et al. (2010) and Manova et al. (2011) show that foreign firms are less financially constrained than other 

types of firms, as they can access finance from their parent company. By contrast, Guariglia et al. (2011) and 

Ding et al. (2011) conclude that they suffer from significant financing constarints. Within each of these two 

groups, we then analyze heterogeneity based on liquidity and export behavior. Motivation for the choice of these 

two criteria is provided in the sub-sections that follow. 

 

3.3.2 Liquidity 

Liquidity, also known as working capital, is defined as the difference between a firm’s current assets and its 

current liabilities, normalized by total assets. The availability of more liquid assets increases firms’ ability to 

raise cash at short notice: liquid firms can quickly liquidize some of their assets in case they need extra funds to 

finance uncertain productivity-enhancing activities. By contrast, illiquid firms may not be able to do the same 

and are hence likely to be more dependent on their cash flow for productivity-enhancing activities13. Fazzari and 

Petersen (1993) and Ding et al. (2011) find that firms with high liquidity exhibit lower sensitivities of fixed 

investment to cash flow than their counterparts with low liquidity, respectively for US and Chinese firms. 

Similarly, Nucci et al. (2005) find that Italian firms with low liquidity suffer from stronger negative effects of 

leverage on their TFP than their counterparts with high liquidity.  

In the light of these considerations, we differentiate the effect of cash flow on productivity across 

observations with positive and negative liquidity, for both private and foreign firms. In particular, for both types 

of firms, we estimate the following equations, relative to the indirect and direct approach respectively: 
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and 

                                                 
12 We do not analyze state and collective firms separately, as they are likely to benefit from soft budget 
constraints, and hence less likely to suffer from financing constraints than their private and foreign counterparts 
(Bai et al., 2006). Yet, these firms are included in our full sample estimates. 
13 In addition, firms’ liquidity is an aspect that external lenders consider when making lending decisions. 
However, while keeping more liquid assets may be viewed as less risky by lenders, it may incur high 
opportunity costs to firms. Moreover, excessive liquidity may reduce the credibility of the firms to their lenders: 
the liquidity of assets opens up in fact various trading strategies that may be adverse to lenders’ interests (Myers 
and Rajan, 1998). As a result, excessive liquidity could, in some circumstances, reduce firms’ capacity to raise 
external finance. 

 
 



12 
 

itjttjiititit

itititititittitiitit

NEGLIQKCFb
NEGLIQKCFbXbKLbKYbbKY

ενννν +++++−+

+++++= −−

)1(*)/(
*)/(///

42

41321,1,10

  (4) 

where NEGLIQit is a dummy equal to 1 if firm i displays negative liquidity in year t, and 0 otherwise. Negative 

liquidity could impose extra difficulties on firms in raising external funds since it increases firms’ risk of 

bankruptcy. We therefore expect the effect of cash flow on productivity to be higher for firms with negative 

liquidity, i.e. we expect a31 to be larger than a32 in equation (3), and b41 to be larger than b42 in equation (4). 

Instead of running separate regressions for firms with positive and negative liquidity, the esimation of equations 

containing interaction terms enables us to keep the maximum possible sample size and degrees of freedom and 

to formally test whethere the effects of cash flow on firm productivity are statistically different between 

different groups of firms. 

 

3.3.3 Export behavior 

In the international economics literature, exporters are often found to be more productive than non-exporters 

(e.g. Bernard and Jensen, 1999). This finding is often cited as a reason for active export promotion policies in 

many developing countries. There are two common theoretical explanations for a positive correlation between 

the export status of a firm and its productivity. One is self-selection: only the most productive firms are able to 

engage in export activities and compete in international markets (Bernard and Jensen, 1999). The other is the 

‘leaning-by-doing’ hypothesis: entering export markets enables firms to gain new knowledge and expertise, 

which contribute to improving their productivity (Van Biesebroeck, 2005)14.   

However, firms’ exporting behavior could also have an indirect effect on productivity by affecting 

firms’ financial health. Specifically, it has been found that exporters are generally financially healthier than non-

exporters (Campa and Shaver, 2002; Greenaway et al., 2007; Bellone et al., 2010; Guariglia and Mateut, 2010)15. 

This could be explained considering that exporters have access to both domestic and international financial 

markets, which enables them to diversify their sources of financing and the associated risks. Furthermore, being 

                                                 
14 Alvarez and Lopez (2005) introduce a third explanation for the higher productivity of exporters relative to 
non-exporters: consciuos self-selection. According to this explanation, for which they find strong support using 
plant-level data for Chile, plants increase their productivity with the purpose of becoming exporters. 
15 Based on a sample of Spanish firms, Campa and Shaver (2002) find that relative to non-exporters, exporters 
have more stable cash flow and, therefore, capital investment. They conclude that liquidity constraints are less 
binding for exporters than for non-exporters. Using a panel of UK manufacturing firms, Greenaway et al. (2007) 
find that continuous exporters exhibit better financial health than non-exporters, and participation in export 
markets improves firms’ financial health. Bellone et al. (2010) find evidence that financial constraints 
significantly affect French manufacturing firms’ export decisions. In particular, better financial health and better 
access to external finance can make firms more likely to export. Guariglia and Mateut (2010) find that the 
inventory investment of UK firms that engage in exports is not constrained by their cash flow. 
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also dependent on demand from foreign countries, exporting firms are less tied to the domestic cycle, and less 

subject to those financial constraints induced by tight monetary policy and recessions at home16. They therefore 

benefit from a more stable cash flow, which relaxes their liquidity constraints (Campa and Shaver, 2002; 

Guariglia and Mateut, 2010)17. Finally, given the presence of sunk costs that need to be met when entering 

foreign markets for the first time (Roberts and Tybout, 1997), being an exporter also provides a signal that the 

firm is sufficiently productive to generate enough profits in foreign markets to recover the sunk costs. This 

increases the likelihood that the firm will be able to service its external debt, and further relaxes the liquidity 

constraints that it faces. Hence, one would expect the sensitivity of firms’ productivity to cash flow to be weaker 

for exporters compared to non-exporters. We test this hypothesis for both private and foreign firms, by 

estimating the following equations: 
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where EXPit is a dummy equal to 1 if firm i exports in year t, and 0 otherwise, and comparing the a31 and a32 

coefficients in equation (5), and the b41 and b42 coefficients in equation (6). We expect a32 to be larger than a31 

in equation (5) and b42 to be larger than b41 in equation (6). 

 

 3.4 Estimation methodology 

We estimate equations (1) and (2) for the full-sample, and then equations (1) to (6) separately for private and 

foreign firms, using the system GMM approach developed by Arellano and Bond (1991) and Blundell and Bond 

(1998). The possible simultaneity and endogeneity problems in our models can be controlled for with this 

estimator. We treat all the regressors in our equations (except age) as endogenous, and instrument them using 

two or more lags of themselves. We include year dummies, two-digit industry dummies, and year dummies 

interacted with industry dummies in all our regressions and instrument sets.  

The dynamic model specifications that we estimate can only be appropriate if they are exempt from 

serial correlation in the first-differenced residuals. In the presence of serial correlation of order 2 in the 

                                                 
16 This argument relies on the assumption that business cycles are not perfectly coordinated across countries. 
17 A more stable cash flow provides in fact greater assurances to lenders that the firm will be able to service its 
obligations.  
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differenced residuals, the instrument set needs to be restricted to lags 3 and deeper. The latter instruments are 

valid in the absence of serial correlation of order 3 in the differenced residuals (Brown and Petersen, 2009; 

Roodman, 2009). We assess the presence of nth-order serial correlation in the differenced residuals using the m(n) 

test, which is asymptotically distributed as a standard normal under the null of no nth-order serial correlation of 

the differenced residuals18.  

The validity of the instrument sets can also be tested using the Hansen/Sargan statistics (or J statistics). 

However, the Monte Carlo evidence of Blundell et al. (2000) shows that when using system GMM on a large 

panel data to estimate a production function, the Sargan test tends to over-reject the null hypothesis of 

instrument validity19. Given the size of our panel, we are therefore inclined to pay little attention to the J test, 

which we choose not to report.   

 

4.  Data and descriptive statistics 

4.1 Data 

Our data are drawn from the annual accounting reports filed by industrial firms with the Chinese National 

Bureau of Statistics (NBS) over the period 2000-2007. All state-owned enterprises and other types of enterprises 

with annual sales of five million yuan (about $770,000) or more are covered. These firms operate in the 

manufacturing and mining sectors and come from 31 provinces or province-equivalent municipal cities.  

Observations with negative sales, negative total assets minus total fixed assets, negative total assets 

minus liquid assets; and negative accumulated depreciation minus current depreciation, were dropped. Since we 

use firms’ export intensity as a control variable, we deleted a small number of firm-years with exports larger 

than sales. We also dropped firms that did not have complete records on our main regression variables. To 

control for the potential bias caused by outliers, we removed the one percent tails of the distribution of all 

variables included in our regressions. We dropped firms with less than three-year consecutive observations, 

which is a common practice for dynamic models. Our final dataset is an unbalanced panel, containing 144,776 

firms, which correspond to 590,844 firm-year observations. Since our models are dynamic and include lagged 

                                                 
18 In all our specifications, we found evidence of serial correlation of order 2 in the differenced residuals. We 
therefore used three lags of our regressors as instruments and only report the m3 test for third order serial 
correlation of the differenced residuals in our tables. Deeper lags of the instruments were only included if they 
improved the specification tests. 
19 Consistent with this, Nickell and Nicolitsas (1999) report significant Sargan test statistics for all of their 
reported estimation results, and Benito (2005), Benito and Hernando (2007), and Becker and Sivadasan (2010), 
for several of theirs. 
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variables, we can only use the years 2001-2007 in estimation. Observations in each of these years range from a 

minimum of 38,396 in 2001 to a maximum of 127,589 in 2005 20.  

 

4.2 Descriptive statistics 

Table 1 shows descriptive statistics of the variables used in estimation. We present statistics for the full sample, 

for private, and for foreign firms. Ownership is defined on the basis of the average paid-in-capital over the data 

period. Specifically, a firm is classified as private (foreign) if at least 50% of its average paid-in capital is owned 

by private (foreign) agents21. 68.1% of the firm-years in our sample are privately owned, and 16.4% are foreign-

owned. The remaining observations are either state-owned or collectively owned22. Chinese private firms have 

been found in the literature to be the most financially constrained (Héricourt and Poncet, 2008; Poncet et al., 

2010; Guariglia et al., 2011). As for foreign firms, the evidence is mixed: while Héricourt and Poncet (2008) 

and Poncet et al. (2010) find that they are relatively financially healthy, using a much larger data sample, 

Guariglia et al. (2011) and Ding et al. (2011) show that their growth and investment are significantly affected by 

the availability of internal finance.  

Table 1 shows that productivity measures such as TFP, the value added to capital ratio, and labor 

productivity (measured by sales per employee) vary considerably across ownership groups. In particular, foreign 

firms’ TFP and value added over capital are higher than the corresponding values for the whole sample and the 

private firm sample. On the contrary, labor productivity is the highest for private firms. This suggests that 

foreign firms are more capital productive, while private firms are more labor productive. The profitability 

measure of return on sales is very similar across groups, averaging at about 3%. Private firms are much smaller 

than their foreign counterparts. Labor intensity (measured by the number of employees to real total assets ratio) 

is highest for foreign firms, which suggests that, on average, foreign capital may be interested in labor intensive 

industries in China. Foreign and private firms are both slightly more than 8 years old, whereas the average age 

of all firms is higher (9.8), due to the fact that SOEs are typically much older than other firms. 

 On average, our sample firms export 16% of their sales. Private firms only export a very small portion 

(11%) of their total sales. In contrast, foreign firms export more than 45% of their sales. China is a global 

manufacturing centre hosting a large number of foreign invested firms. Many of these are established to export, 

                                                 
20 See Appendix A.2 for more information on the structure of our panel. 
21 Foreign firms include those from Hong Kong, Macao, and Taiwan, and private firms include those owned by 
individual and legal entities. 
22 Given that SOEs and collective firms only make up a small proportion of our sample, and that they are 
susceptible to soft budget constraints, which may be likely to overshadow any financial effects on their activities, 
we do not analyze them separately, but only as part of our full sample. 
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taking advantage of the quality and cost of labor in China. This is confirmed by the high labor intensity shown 

by these firms.  

Coming to the financial variables, both private and foreign firms have higher cash flow to capital ratios 

(0.434 and 0.46 respectively) than the sample average (0.428), which may be a reflection of their better 

profitability. Furthermore, foreign firms appear to be financially healthier than the sample average. Their 

leverage ratio is in fact lower than the sample average (0.48 versus 0.57), while their coverage ratio and liquidity 

ratio are higher (respectively 0.93 versus 0.86, and 0.18 versus 0.07). The t tests reported in column 4 show that 

the differences of all reported variables between private and foreign firms are all highly significant at the 1% 

level.  

 

5.  Evaluation of the results 

5.1 Indirect approach 

We start with the indirect approach. The estimation results of equation (1) are presented in table 2. Our main 

model specification for the whole sample is presented in column 1. Columns 2 and 3 report estimates for private 

and foreign firms respectively, while columns 4 to 6 report some robustness checks. In column 1 all the 

coefficients associated with the independent variables are highly significant. Specifically, size, export intensity, 

and the coastal location dummy are all positively associated with TFP.  

The fact that larger firms are more productive than their smaller counterparts is widely documented in 

both the theoretical (Melitz, 2003) and the empirical literature (Bernard and Jensen, 1999). Firms’ exporting 

activities are often found to be positively related to their productivity, though the causality is somehow unclear. 

Productive firms may be able to make their products competitive in the international market, whereas engaging 

in international competition may push firms to further improve their productivity. Our model confirms the 

existence of a positive export-productivity association.  

China’s economic policy has a strong regional dimension. Coastal regions receive obvious preferential 

policy treatments favoring economic development. It is therefore not surprising to see that firms located in the 

coastal region exhibit higher TFP levels.  

Firms’ age is negatively related to TFP, suggesting that older firm-years are typically less productive 

than their younger counterparts.  This can be explained considering that older firms in China are typically SOEs, 

which are the least efficient (Guariglia et al., 2011).  
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Finally, our cash flow variable also exhibits a positive and precisely determined coefficient. The cash 

flow elasticity evaluated at sample means is 0.10, suggesting that a 10% increase in cash flow leads to a 1% 

increase in productivity. This indicates that the more cash flow a firm has at hand, the higher its productivity is 

likely to be. The significant and positive coefficient of cash flow is highly sensible in the Chinese case, as credit 

constraints have been documented to impede firms’ investment and growth (Héricourt and Poncet, 2009; Poncet 

et al., 2010; Guariglia et al., 2011). The m3 test indicates that the model specification and instruments are 

appropriate.  

A similar pattern is observed in column 2, which refers to private firms. Private firms in China are 

subject to market forces, since they do not have government support as SOEs do, or the preferential policy 

treatment that foreign firms often receive. They were not formally recognised as an integral part of the economy 

until the early 1990s, which left them with no access to formal financial markets, and their property rights were 

not well protected until the implementation of the new Property Law in 2007. Despite the disadvantages in the 

market, private manufacturing firms are among the fastest growing economic agents. Their share of total value 

added in our whole sample increased steadily from 38% in 2000 to 51% in 2007. The regression results in 

column 2 show that overall private firms’ productivity is significantly constrained by their availability of 

internal cash flow. The cash flow coefficient is in fact precisely determined and equal to 0.24, and the cash flow 

elasticity evaluated at sample means is 0.10, suggesting that a 10% increase in cash flow leads to a 1% increase 

in productivity. In line with the literature (Poncet et al., 2010; Ding et al. 2011; Guariglia et al. 2011), this 

finding confirms that these firms are indeed financially constrained. As for the other regressors, they all have 

similar coefficients to those reported in column 1.  

Column 3 reports estimates for foreign firms. In both industrialized economies and emerging 

economies, foreign firms are often believed to be highly productive as they are able to operate both at home and 

in a foreign country (Helpman et al, 2004). In the globalization age, multinational firms are one of the major 

driving forces of international trade and resource optimization on a global scale. Governments all over the world 

appear to be keen to attract foreign investment by various policy incentives. While foreign firms share many 

features with domestic private firms, they often enjoy a more favorable environment, such as lower tax rates23. 

Although from the descriptive statistics, the foreign firms in our sample seem to be the healthiest and most 

productive ones overall, the estimation results show a strong and positive cash flow effect on their productivity 

(the elasticity evaluated at sample means is 0.08), suggesting that they suffer from financing constraints. This 

                                                 
23 For instance, before the implementation of the new Enterprise Income Tax Law on January 1st 2008, foreign 
invested firms in China enjoyed tax rates of 15%-24%, compared to a rate of 33% for domestic firms. 
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finding, which is consistent with Guariglia et al. (2011) and Ding et al. (2011), can be explained considering that 

local banks may be reluctant to lend to majority owned foreign firms. As documented in World Bank (2005), 

fully foreign owned firms operating in China have in fact limited access to domestic direct finance.  

The coefficients on the other regressors are similar to those reported in column (1) and (2), with the 

exception of the coefficient associated with the coast dummy, which is insignificant. This can be explained in 

the light of the fact that 94% of the foreign firm-years in our sample are located in the coastal region.  

Columns 4 to 6 of table 1 present some robustness tests, which all refer to the full sample. We first 

eliminate the distressed firms, i.e. those characterized by a negative average cash flow over the sample period24. 

This test is aimed at assessing whether it may be those firms which drive the positive cash flow coefficient. 

Excluding about 40,000 distressed observations hardly changes the effects of any of the explanatory variables 

(column 4). This suggests that the positive cash flow effect in our model is not driven by distressed firms.   

In columns 5 and 6, we make use of different measures of firm performance. Specifically, we replace 

the dependent variable respectively with firms’ return on sales (ROS) and labor productivity (LP), to verify 

whether our cash flow effects hold when other aspects of firm performance are considered. Our results show 

that the availability of cash flow is positively and significantly associated with both measures of firm 

performance. This suggests that the availability of internal finance affects other aspects of firm performance in 

addition to TFP. In none of these specifications does the m3 test indicate any sign of mis-specification or 

instrument invalidity. 

 

5.2 Direct approach 

We now turn to our direct approach. Table 3 reports estimates of our production function, where the dependent 

variable is the firm’s output total real value added to capital ratio (equation 2). In the specification for the full 

sample, reported in column 1, the lagged output to capital ratio, the labor to capital ratio, age, and the coast 

dummy display highly significant and positive coefficients, with signs similar to those obtained in Table 2. The 

only significant difference is the effect of age. When the indirect approach was used, age was negatively related 

with TFP, while when the direct approach is used, it has a positive effect on productivity. The reason for this 

could be that the TFP model may tend to pick up productivity in terms of technological advantages, whereas the 

production function model does not. As economic policies in recent years have strongly encouraged high 

                                                 
24 Note that we do not simply treat firms with negative cash flow in each year as distressed. If a firm has positive 
cash flow in most of its operational years and experiences a negative cash flow in a single year, it is unlikely to 
be distressed and to behave very differently in that year. However, if a firm has a negative average cash flow 
throughout the sample period, it is likely to be truly distressed. 
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technology intensive domestic and foreign firms in China, it is possible that younger firms in our sample adopt 

more new technologies and benefit more from such policies than older firms, which may have more experience 

in production efficiency. China now hosts clusters of foreign invested firms, which bring in advanced 

technologies and management skills, and are often set up for export. Particularly, most foreign or private firms 

in our sample are younger than those in the full sample. Therefore, in the TFP model, our sample is dominated 

by young foreign and private firms, which tend to have a lower TFP as they become older. On the contrary, the 

production function model accounts for the output efficiency from the input of capital, which could be 

increasing as firms become older and gain production experience.  

As in the indirect approach, when focusing on the full sample, cash flow exhibits a significant and 

positive coefficient in our production function, with a cash flow elasticity evaluated at sample means of 0.22, 

suggesting that a 10% increase in cash flow leads to a 2.2% increase in productivity. The m3 tests suggest that 

our production function model specification is properly specified and that our instruments are adequate.  

Similar results are observed in column 2, which refers to private firms, and in column 3, which refers to 

foreign firms. The cash flow elasticities evaluated at sample means are 0.29 and 0.23 respecively for private and 

foreign firms. Column 4 assesses the robustness of the results by excluding distressed firms from the full sample. 

Once again, the results are unchanged: cash flow remains positively and significantly associated to output.  

In summary, both the indirect and direct approaches show that the availability of internal finance is 

significantly and positively associated with Chinese firms’ productivity. This result holds for the entire sample, 

but also for the sub-samples made up of private and foreign firms. 

 

 5.3 Taking into account other dimensions of firm heterogeneity  

We next investigate the effects of firm heterogeneity (other than ownership) on the cash flow-productivity nexus. 

We initially focus on the sub-sample of private firms, and then on that of foreign firms. We allow for two main 

dimensions of firm heterogeneity: liquidity and export behavior.  

 
5.3.1 Private firms 

As shown in column 2 of tables 2 and 3, private firms’ productivity is significantly constrained by the 

availability of internal finance. We next focus on the effects on the productivity to cash flow sensitivities of two 

aspects of firm heterogeneity: liquidity and export behavior. We analyze these two dimensions of firm 

heterogeneity in turn.  
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Liquidity: Columns 1 and 2 of table 4 present descriptive statistics for private firms characterized by positive 

and negative liquidity, respectively. Almost 60% of private firm-years have positive liquidity. Firm-years with 

positive liquidity are much more productive than those with non-positive liquidity by all three measures of 

productivity. They are also smaller, more profitable and more labor intensive, and export a lower proportion of 

their sales. The t tests show that the mean values of these variables are significantly different across the two 

groups of firm-years. There is no significant age difference between firm-years with positive or non-positive 

liquidity. Coming to the financial variables, firms with positive liquidity possess much more cash flow, and have 

lower leverage and a higher coverage ratio, than their counterparts with negative liquidity. Particularly their cash 

flow ratio is more than two times higher than that of negative liquidity firms. This suggests that they are 

generally financially healthier. We therefore expect to observe a weaker cash flow effect on the productivity of 

liquid firms.  

Column 2 of table 5a presents estimates of the TFP model, where the cash flow coefficient is interacted 

with a dummy indicating positive liquidity on the one hand, and a dummy indicating negative liquidity on the 

other (equation 3). Both firms with positive and negative liquidity exhibit positive cash flow sensitivities. Yet 

the coefficient is higher for the latter (0.4) than for the former (0.2). A χ2 test suggests that the difference 

between these two coefficients is statistically significant at the 1% level. Column 2 of table 5b reports estimates 

of the production function (equation 4). Once again, the coefficient associated with cash flow is much higher for 

firms with negative liquidity (2.0) compared to that for more liquid firms (1.2)25.  

Both our productivity models confirm therefore that cash flow has a stronger positive effect on firms’ 

productivity for illiquid firms than for liquid firms. Having high liquidity can therefore alleviate firms’ 

dependence on internal finance, enhancing their productivity. This finding is consistent with Ding et al. (2011), 

who find that working capital plays an important role in alleviating the effects of cash flow shocks on Chinese 

firms’ fixed investment. 

 
Export behavior: Descriptive statistics reported in columns 4 and 5 of table 4 show that private exporters, which 

represent 22% of the total , are more productive than non-exporters, as their TFP and value added to capital ratio 

are higher. However, their labor productivity is much lower, which is possibly related to their high labor 

intensity. Indeed China’s export sector mainly exports labor intensive goods. This is likely to be the result of the 

country’s comparative advantage. Private exporters’ return on sales is also lower than that of non-exporters. 

                                                 
25  In this case, the difference between these two coefficients is, however, statistically insignificant at 
conventional levels.  
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Private exporters are much larger and older than non-exporters, and on average, they export more than half of 

their total sales. They also have a lower cash flow to capital ratio, a higher leverage, and lower coverage ratio 

and liquidity compared to non-exporters. The differences in all variables across exporters and non-exporters are 

all highly significant. In contrast to the findings of a number of papers, which have shown that exporters in 

western countries are financially healthier than non-exporters (Campa and Shaver, 2002; Grenaway et al., 2007; 

Bellone et al., 2010; Guariglia and Mateut, 2010), these descriptive statistics suggest that our private exporters 

are more financially constrained than non-exporters. We further investigate this issue by analyzing how the cash 

flow coefficients in our productivity models differ across exporters and non-exporters. 

Column 3 of table 5a reports estimates of equation 5. Both exporters and non-exporters have significant 

and positive cash flow coefficients (0.5 and 0.2, respectively), larger for the former. The difference in the cash 

flow coefficients across the two groups is significant at the 1% level. This pattern is supported by the estimates 

of the production function model (equation 6), where the cash flow effect is once again higher for the private 

exporters (2.4) compared to non-exporters (1.6), and the difference is also significant at 1% level (table 5b, 

column 3). There is therefore no evidence that the productivity of private exporters in China is less constrained 

by the availability of internal finance than that of non-exporters. In line with the descriptive statistics in Table 4, 

private exporters do not seem to be financially healthier than non-exporters. This apparently contradictory 

finding can be explained in several ways.  

First, Ding et al. (2011) show that Chinese firms which have a sufficiently high stock of working 

capital can draw it down when a negative cash flow shock hits them, and replenish it following a positive cash 

flow shock, insulating in this way their fixed capital investment from cash flow fluctuations. Their findings and 

our results reported in the previous sub-section suggest that a high liquidity may also enable firms to insulate 

other productivity-enhancing activities from cash flow shocks. The lower liquidity characterizing private 

exporters compared to non-exporters, suggests that these firms can make less use of this particular tool, which 

could explain their higher sensitivities of productivity to cash flow. 

Second, a large share of China’s exports is made up of processing exports, in which exporting factories 

mainly import parts and input labor to assemble final products (Lemoine, 2010). These exporters follow 

instructions from their foreign clients to do some simple assembling, hardly undertake product design, and 

mostly have no R&D activities. Consequently, the sunk costs that they have to pay to enter export markets are 

likely to be much lower than those paid by western firms. The signal that having paid the sunk costs, these firms 

are sufficiently productive to recover these costs, is therefore weaker for these firms, and so is the financial 
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advantage that this signal produces. Moreover, the dependence of Chinese exportes on their foreign clients, 

coupled with their limited managerial capacity, and the fact that they operate in less R&D intensive sectors may 

limit their ability and willingness to convert cash flow into productivity-enhancing activities.  

Third, as discussed in Manova et al. (2011), private exporters mainly operate in sectors with limited 

need for outside finance (such as textiles and clothing). The advantages of having a more stable cash flow and of 

giving a signal of higher financial solidity are therefore less pronounced for them.  

5.3.2 Foreign Firms 

Foreign firms in both industrialized and emerging economies are often believed to be highly productive given 

the fact that they are able to operate both at home and in foreign countries (Helpman et al., 2004). They are also 

believed to be the most financially healthy as they can access financial markets both at home and abroad 

(Guariglia and Mateut, 2010). Yet, our findings have shown that, like private firms, the productivity of foreign 

firms in China is strongly constrained by the availability of internal finance. We next investigate the extent to 

which the productivity of different types of foreign firms may be affected differently by the availability of cash 

flow. As in the case of private firms, we differentiate firms on the basis of their liquidity and their export 

behavior. 

 
Liquidity: Focusing on liquidity, the descriptive statistics reported in column 1 of table 6 show that 77% of 

foreign firm-years have positive liquidity. This percentage is higher than the corresponding percentage for 

private firm-years (60%). This may indicate that foreign firm-years are financially healthier than their private 

counterparts. It may also be related to the nature of processing trade that most of the foreign firms in China are 

involved with. These foreign firms typically hold large stocks of inventories, which are part of their current 

assets (Ding et al., 2011). Columns 1 to 3 of table 6 show that although smaller, liquid foreign firm-years 

display much higher productivity and profitability than their illiquid counterparts. In particular, their average 

return on sales is nearly four times as high as that of the other firms. They are also much more labor-intensive 

and older. Their export share is higher. Unsurprisingly, their cash flow ratio is more than twice as high as that of 

the illiquid firms. They also display a lower leverage, and a higher coverage ratio, which suggests they are 

financially healthier. The differences in all the variables between the two groups are highly significant.  

Estimates of our TFP model (equation 3) are reported in column 2 of table 7a. Like for private firms, 

the cash flow coefficient is much higher for the illiquid firm-years (0.5) than for the liquid firm-years (0.2). The 

difference between the two coefficients is statistically significant at 5% level. A similar conclusion holds when 
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we estimate the production function (equation 4; table 7b, column 2).  These findings suggest that as for private 

firms, having positive liquidity reduces foreign firms’ TFP dependence on internal finance. 

 
Export behavior: Most of the empirical evidence on the relationship between firms’ export status and 

productivity is based on domestic indigenous firms and multinationals in developed countries (see for instance, 

Baldwin and Gu, 2003). Foreign and domestic exporters are characterized by some fundamental differences in 

their operation and export activities. Kneller and Pisu (2004) investigate export behavior of foreign firms in the 

UK and find these firms contribute a disproportionately large share of the UK’s total manufacturing exports. 

Although in our full sample, foreign firm-years make up 16.4% of the total observations, the value of their 

exports represents 52% of the total exports in the sample. The linkage between exports, productivity, and 

financial constraints may be very different across domestic and foreign exporters.  

There has been little research on the productivity of foreign affiliates in developing countries or on the 

effects of financial constraints on their productivity. Foreign firms producing in developing countries, 

particularly those which are export-oriented, are likely to be very different from those which produce in 

industrialized countries. While the latter are mostly driven by market seeking purposes, the former are probably 

more interested in the low production costs in the developing countries. The globalization process has induced 

many firms in the industrialized countries to relocate their production lines to developing countries like China, 

which offers low cost skilled labor and provides many preferential policy treatments to foreign investors. A 

large number of foreign firms establish themselves in China purely for export purposes. In our sample, 13% of 

the foreign firm-years export 100% of their total sales, 28% export more than 90% of their sales, and 37% 

export more than three quarters of their sales. On average, foreign exporters in China export 67% of their sales.  

As shown in the descriptive statistics reported in column 4 of table 6, two thirds of the foreign firm-years 

in our dataset are exporters. Like for private firms, TFP and the value added to capital ratio are slightly lower for 

foreign non-exporters compared to foreign exporters, while labor productivity is much higher26. Foreign non-

exporters are smaller and younger, but much more profitable and less labor intensive than exporters. Their 

coverage ratio and liquidity are lower, while their leverage ratio and cash flow to capital ratio are higher. The 

differences in all variables reported in the table between exporters and non-exporters are highly significant for 

all indicators. Contrary to the private exporters, and despite their lower cash flow to capital ratio, foreign 

                                                 
26  It is noteworthy that all productivity indicators are higher for foreign firms compared to their private 
counterparts. 
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exporters seem to display better financial health than non-exporters. We investigate this further, by examining 

whether being an exporter affects the nexus between foreign firms’ productivity and their cash flow. 

The estimates of equations (5) and (6) are reported in column 3 of tables 7a and 7b respectively. They 

show that the foreign non-exporters are subject to stronger cash flow effects on productivity than exporters27. 

This is consistent with the descriptive statistics in table 6, according to which foreign non-exporters are more 

financially constrained than exporters. This finding is also in line with the literature, which suggests that 

exporters typically face less binding financial constraints than non-exporters (e.g. Campa and Shaver, 2002; 

Greenaway et al, 2007). Considering that foreign exporters typically operate in sectors with high liquidity needs 

(Manova et al., 2011), this can be explained in the light of the fact that exporting stabilizes firms’ cash flow, 

gives firm access to financial markets abroad, and gives a signal of financial solidity. Compared to non-

exporters, Chinese foreign exporters are therefore more likely to be able to secure external finance.  

 

6.  Conclusions  

We have used a panel of 144,776 Chinese manufacturing firms over the period of 2001-2007 to study the impact 

of the availability of internal finance on firms’ productivity. We have estimated a TFP model, as well as a 

production function model augmented with cash flow. We found that Chinese firms’ productivity is significantly 

and positively affected by the availability of internal finance. Our results were robust to the exclusion of 

distressed firms and to the use of alternative measures of productivity.   

We have further explored the finance-productivity nexus focusing on private and foreign owned firms 

and taking additional dimensions of firm heterogeneity into account. We found that the productivity of both 

private and foreign firms is positively related to the availability of cash flow. This suggests that both types of 

firms are financially constrained. Furthermore, the association between productivity and cash flow is stronger 

for illiquid private and foreign owned firm-years than for their more liquid counterparts. This can be explained 

considering that illiquid firms may be regarded by lenders as risky, and may therefore find it more difficult to 

obtain external finance. It also suggests that firms can use their liquidity to smooth the negative effects of shocks 

to internal finance on their productivity-enhancing activities. 

Furthermore, despite benefiting from favorable policies that encourage exports, both Chinese domestic 

and foreign exporters still face huge financial constraints on their productivity improvement. Contrary to private 

firms, foreign non-exporters display higher dependence of productivity on cash flow than exporters. This 

                                                 
27 The differences between the coefficients are statistically significant at the 5% level. 

 
 



25 
 

suggests that being an exporter attenuates the financing constraints faced by foreign firms, but not those of 

private firms. This contrasting pattern can be explained considering that private exporters typically operate in 

sectors characterized by low financial dependence, while the opposite happens for foreign exporters (Manova et 

al., 2011). The advantages of being an exporter in terms of giving a signal of financial solidity and being able to 

diversify financing sources are therefore less evident for private firms.  

In conclusion, our study suggests that increasing the accessibility of finance to firms could directly 

improve productivity at the firm level. Productivity improvement could therefore be the crucial channel through 

which finance development may affect growth. From a policy perspective, it will therefore be particularly 

effective to channel finance to those good quality firms whose productivity is highly dependent on the 

availability of finance.  

 

Appendix 

 A.1  Levinsohn and Petrin (2003) method for TFP estimation 

The following explanation draws from Levinsohn and Petrin (2003) and Petrin et al. (2004). Let us consider the 

following production function expressed in logarithmic form, where t indexes time28:   

 0t l t k t t ty l k τ tβ β β β τ ω= + + + + +η

                                                

      (A1) 

There are three inputs (all expressed in logs): labor, which is freely variable (lt); capital, which is a state variable 

(kt); and another freely variable intermediate input (τt) (e.g. materials or energy). The error term in the 

production function comprises a state variable transmitted component, ωt, which can be interpreted as 

productivity (technology), and impacts on firms’ decision rules, and an i.i.d. component, ηt (productivity shock), 

which has no impact on firms’ decisions.The demand function for τt is given by τt = τt (ωt, kt) and is assumed to 

be strictly increasing in ωt.  

Because ωt is observed by the firm, but not by the econometrician, estimation of equation (A1) by OLS 

would suffer from endogeneity and selection problems. A firms’ unobserved productivity is in fact likely to be 

correlated with its input decisions: productive firms tend to use more capital and labor due to higher current and 

anticipated future investment opportunities. To control for endogeneity and selection biases, Olley and Pakes 

(1996) and Levinsohn and Petrin (2003) suggest using investment and intermediate inputs respectively to proxy 

for unobserved productivity. Both methods assume a monotonic relationship between the proxy variable and the 

 
28 The subscript i, which indexes firms, is omitted to simplify the notation. 
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true productivity shocks, and implicitly require positive investment or intermediate inputs, given that 

productivity shocks can hardly be negative. Hence, the Olley and Pakes’ (1996) method will systematically drop 

observations with non-positive investment. Because a significant number of Chinese firms exhibit this 

characteristic (Ding et al., 2010), we choose not to use this method in this paper. On the other hand, most of our 

firms have positive intermediate input, such as materials and energy consumption. We therefore use the 

Levinsohn and Petrin (2003) estimator to calculate TFP. We estimate equation (A1) separately by two-digit 

industries to allow for technological differences across industries. 

Assuming monotonicity, one can invert the input demand function to obtain ωt = τ-1(τt, kt). The 

production function can then be rewritten as follows:  

 ( , )t l t t t ty l k tβ φ τ η= + +         (A2) 

where 0( , ) ( , )t t t k t t t t tk k τ kφ τ β β β τ ω τ= + + + . To obtain consistent non-parametric estimators of the 

parameters in (A1), one may take the expectation of equation (A2) conditional on τt and kt. Because ηt is i.i.d. 

and independent of τt and kt, and considering that [ ( , ) | , ] ( , )t t t t t t t tE k k kφ τ τ φ τ= , one gets: 

 [ | , ] [ | , ] ( , )t t t l t t t t t tE y k E l k kτ β τ φ τ= +        (A3) 

Subtracting (A3) from (A2) yields: 

 [ | , ] ( [ | , ])t t t t l t t t ty E y k l E l k tτ β τ− = − η+       (A4) 

Since ηt is i.i.d. and independent of lt, estimating equation A(3) with OLS (restricting the intercept to be zero) 

can give a consistent estimate of βl. To obtain a consistent estimate of βk, ωt is further assumed to follow a first-

order Markov process, and capital is assumed not to immediately respond to the productivity innovation shock ξt, 

which is given by 1[ | ]t t t tEξ ω ω ω −= − .  

Let us now define as output net of labor’s contribution, i.e.: *
ty

 * *
0 [ | ]t t l t k t t t ty y l k Eτ 1 tβ β β β τ ω ω η−= − = + + + +      (A5) 

where *
t t tη ξ η= + . The assumption *[ ]t tE kη 0=  holds, because both ξt and ηt are uncorrelated with kt. 

Assuming that *
1 ]t tτ η[E − 0= , consistent estimates of 1[ | ]t tE ω ω − and βk can be obtained. Finally, a consistent 

estimate of TFP can be obtained as the difference between actual output and estimated output. 
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 A.2  Data  

Structure of the unbalanced panel 

Year Number of observations Percent Cumulative 
2001 38,396 6.50 6.50 
2002 51,953 8.79 15.29 
2003 64,536 10.92 26.21 
2004 70,241 11.89 38.1 
2005 127,589 21.59 59.7 
2006 122,597 20.75 80.45 
2007 115,532 19.55 100.00 
Total 590,844 100.00  

 
Number of years 

per firm  Number of observations Percent Cumulative  

3 238,124 40.30 40.30 
4 87,240 14.77 55.07 
5 68,235 11.55 66.62 
6 74,496 12.61 79.22 
7 122,749 20.78 100.00 

Total  590,844 100.00  
 
Data definitions 

TFP: estimated using the Levinsohn and Petrin (2003) method, applied separately to different industrial groups, 

with value added as the dependent variable. The levpet Stata command was used in estimation. Also see 

Appendix A.1. 

Value added: net income + income tax + cost of employees (wages) + depreciation + interest paid 

Labor:  total number of employees 

Capital stock:  total tangible fixed assets 

Age:  current year – firm’s year of establishment 

Cash flow: net income + annual depreciation.  

Coverage ratio: net income / total interest payments 

Leverage: (current liabilities + non-current liabilities) / total assets, where current liabilities = bank loans + 

accounts payable + other current liabilities 

Return on sales: net income / sales 

Labor productivity: real sales / number of employees 

Liquidity:  (current assets – current liabilities) / total assets 

Deflators: taken from the China Statistical Yearbook (various issues), which are published by the National 

Bureau of Statistics of China. The provincial capital goods deflator was used to deflate the capital variable and 

the provincial gross domestic product (GDP) deflator to deflate other variables. 
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Table 1: Descriptive statistics  
 

 All firm-years Private Foreign Diff. 
 (1) (2) (3) (4) 

TFP 1.058 
(0.794) 

1.021 
(0.762) 

1.332 
(0.782) 

0.000 

Y/K 2.462 
(3.191) 

2.438 
(3.112) 

2.838 
(3.649) 

0.000 

LP 3.013 
(3.194) 

3.146 
(3.221) 

3.062 
(3.236) 

0.000 

ROS 0.030 
(0.058) 

0.031 
(0.051) 

0.031 
(0.069) 

0.003 

Real total assets 364.97 
(622.81) 

309.79 
(558.93) 

532.53 
(732.15) 

0.000 

L/K 10.889 
(17.021) 

10.672 
(16.392) 

11.823 
(19.613) 

0.000 

age 9.822 
(8.943) 

8.380 
(7.621) 

8.107 
(3.929) 

0.000 

Exp/sales 0.161 
(0.321) 

0.111 
(0.270) 

0.451 
(0.421) 

0.000 

CF/K 
0.428 

(0.665) 
0.434 

(0.653) 
0.459 

(0.720) 
0.000 

Leverage  0.570 
(0.274) 

0.581 
(0.261) 

0.479 
(0.264) 

0.000 

Coverage ratio 0.857 
(6.282) 

0.840 
(5.282) 

0.934 
(3.657) 

0.000 

Liquidity  0.075 
(0.297) 

0.056 
(0.285) 

0.176 
(0.286) 

0.000 

Percentage of  
observations 

100% 68.1% 16.4%  

 
Notes This table reports the sample means. Standard deviations are presented in parentheses. TFP represents total factor 
productivity; Y/K, value added over total fixed tangible assets; ROS, return on sales (net income/sales); LP, labor 
productivity (real sales/number of employees); L/K, labor intensity (number of employees / real total tangible assets);  
Exp/sales, the ratio of exports over sales; CF/K, cash flow over total fixed tangible assets. The currency unit is thousand of 
RMB yuan (the exchange rate is approximately of USD: RMB = 1:6.5). See Appendix 1 for precise definitions of all 
variables. Diff. is the p-value of the test statistic for the equality of means of private and foreign firm-years in columns 2 and 
3.  
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Table 2: Effects of cash flow on firms’ TFP - Indirect estimation 
 

Dependent 
variable: 

tfpit tfpit tfpit 
 
 tfpit ROSit LPit 

 Total 
sample 

Private 
firms 

Foreign 
firms  

Total sample: Un-
distressed firms only 

(mean(CF/K)>0) 

Total 
sample 

Total 
sample 

 (1) (2) (3)  (4) (5) (6) 

(Dependent 
Variable)i,t-1 

0.605*** 
(0.020) 

0.607*** 
(0.026) 

0.524*** 
(0.027)  0.605*** 

(0.020) 
0.620*** 
(0.022) 

0.871*** 
(0.013) 

sizeit 
0.102*** 
(0.011) 

0.115*** 
(0.015) 

0.278*** 
(0.021)  0.102*** 

(0.011) 
-0.003*** 

(0.001) 
-0.019*** 

(0.007) 

ageit 
-0.126*** 

(0.009) 
-0.120*** 

(0.014) 
-0.177***

(0.021)  -0.108*** 
(0.009) 

-0.018*** 
(0.001) 

-0.084*** 
(0.007) 

(Exp/sales)it 
0.282*** 
(0.053) 

0.251*** 
(0.066) 

0.115* 
(0.061)  0.277*** 

(0.052) 
0.012** 
(0.005) 

0.092* 
(0.052) 

Coastit 
0.753*** 
(0.081) 

0.731*** 
(0.089) 

0.179 
(0.175)  0.685*** 

(0.085) 
0.066*** 
(0.008) 

0.052 
(0.053) 

(CF/K)it 
0.234*** 
(0.026) 

0.242*** 
(0.035) 

0.235*** 
(0.036)  0.214*** 

(0.026) 
0.013*** 
(0.002) 

0.138*** 
(0.018) 

Number of 
observations 525,145 346,549 88,776  495,631 586,025 589,183 

m3(p-value) 0.885 0.244 0.130  0.668 0.720 0.616 
 
Notes: All specifications were estimated using a system GMM estimator. i indexes firms; and t, time. tfp is the logarithm of 
TFP; size is the logarithm of firm’s real total assets; age is the logarithm of firm’s age; Coast is a dummy variable equal to 1 
if firm i is located in one of the 10 coastal provinces at time t, and 0 otherwise. Exp/sales is the ratio of exports over sales; 
CF/K, cash flow over total fixed tangible assets; ROS, the return on sales; and LP, labor productivity. The figures reported in 
parentheses are asymptotic standard errors. Time dummies, industry dummies, and time dummies interacted with industry 
dummies were included in all specifications. Standard errors and test statistics are asymptotically robust to heteroskedasticity. 
Instruments in all columns include all regressors (except age) lagged three times or more. Time dummies, industry dummies, 
and time dummies interacted with industry dummies were always included in the instrument set. m3 is a test for third-order 
serial correlation in the first-differenced residuals, asymptotically distributed as N(0,1) under the null of no serial correlation. 
* indicates significance at the 10% level. ** indicates significance at the 5% level. *** indicates significance at the 1% level. 
 

Table 3: Effects of cash flow on firms’ productivity - Direct estimation 
 

Dependent Variable: 
(Y/K)it 

Total 
sample 

Private 
firms 

Foreign 
firms 

Total sample: Un-distressed 
firms only (mean(CF/K)>0) 

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

(Y/K)i,t-1 
0.515*** 
(0.052) 

0.441*** 
(0.058) 

0.458*** 
(0.070) 

0.454*** 
(0.047) 

(L/K)it 
0.078*** 
(0.007) 

0.076*** 
(0.009) 

0.099*** 
(0.012) 

0.086*** 
(0.007) 

ageit 
0.007** 
(0.002) 

0.008*** 
(0.003) 

0.042*** 
(0.007) 

0.008*** 
(0.002) 

(Exp/sales)it 
0.148 

(0.177) 
-0.365 
(0.233) 

0.831** 
(0.384) 

0.298* 
(0.173) 

Coastit 
1.323*** 
(0.295) 

0.667* 
(0.342) 

4.641** 
(1.883) 

1.339*** 
(0.323) 

(CF/K)it 
1.282*** 
(0.195) 

1.656*** 
(0.219) 

1.466*** 
(0.251) 

1.509*** 
(0.166) 

Number of 
observations 590,844 375,780 105,119 531,406 

m3(p-value) 0.655 0.912 0.225 0.612 
 

Notes: Y/K represents value added over total fixed tangible assets; L/K is labor intensity (number of employees / real total 
tangible assets. * indicates significance at the 10% level. ** indicates significance at the 5% level. *** indicates significance 
at the 1% level. Also see Notes to Table 2. 

 
 



33 
 

Table 4: Descriptive statistics for various categories of private firms 
 

 Liquidity Exporter 
 >0 <=0 Diff. yes no Diff. 
 (1) (2) (3) (4) (5) (6) 

TFP 1.095 
(0.741) 

0.911 
(0.723) 0.000 1.141 

(0.718) 
0.985 

(0.742) 0.000 

Y/K 2.997 
(3.545) 

1.615 
(1.957) 0.000 2.710 

(3.201) 
2.356 

(3.036) 0.000 

LP 3.299 
(3.246) 

2.859 
(2.912) 0.000 2.674 

(2.654) 
3.248 

(3.232) 0.000 

ROS 0.038 
(0.047) 

0.022 
(0.044) 0.000 0.030 

(0.043) 
0.032 

(0.047) 0.000 

Real total assets 280.56 
(489.73)

308.2 
(490.89) 0.000 399.54 

(645.07)
260.97 

(431.00) 0.000 

L/K 12.541 
(18.255)

7.778 
(11.405) 0.000 12.855 

(18.441)
9.958 

(15.170) 0.000 

age 8.106 
(6.550) 

8.092 
(7.223) 0.568 8.369 

(6.796) 
8.023 

(6.840) 0.000 

Exp/sales 0.107 
(0.267) 

0.120 
(0.278) 0.000 0.504 

(0.366) 
0.000 

(0.000) 0.000 

CF/K 
0.548 

(0.728) 
0.266 

(0.420) 0.000 0.414 
(0.583) 

0.438 
(0.651) 0.000 

Leverage  0.475 
(0.235) 

0.736 
(0.208) 0.000 0.601 

(0.242) 
0.576 

(0.262) 0.000 

Coverage ratio 0.868 
(5.308) 

0.756 
(5.216) 0.000 0.798 

(9.624) 
0.850 

(3.025) 0.018 

Liquidity  0.236 
(0.183) 

-0.203 
(0.184) 0.000 0.047 

(0.273) 
0.060 

(0.286) 0.000 

 
Percentage of  

observations % 
59.3% 40.7%  22.3% 77.7%  

 
Notes: Diff. is the p-value of the test statistic for the equality of means. Also see Notes to Table 1. 
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Table 5a: Differential effects of cash flow on various categories of private firms’ TFP - Indirect 
estimation 

Dependent Variable:
tfpit 

All private 
firm-years 

<=/>0 
liquidity

exporter/ 
non-exporter

 (1) (2) (3) 

tfpi,t-1 
0.607*** 
(0.026) 

0.613***
(0.022) 

0.621*** 
(0.025) 

sizeit 
0.115*** 
(0.015) 

0.110***
(0.012) 

0.105*** 
(0.014) 

ageit 
-0.120*** 

(0.014) 
-0.125***

(0.014) 
-0.102*** 

(0.013) 

(Exp/sales)it 
0.251*** 
(0.066) 

0.239***
(0.057) 

0.205*** 
(0.072) 

Coastit 
0.731*** 
(0.089) 

0.719***
(0.086) 

0.476*** 
(0.072) 

(CF/K)it 
0.242*** 
(0.035)   

(CF/K)it×Type1it
  0.372***

(0.060) 
0.464*** 
(0.067) 

(CF/K)it×(1-Type1it)  0.213***
(0.030) 

0.222*** 
(0.035) 

Number of 
observations 346,549 346,549 346,549 

χ2 (p-value)  0.008 0.000 
m3 (p-value) 0.244 0.261 0.294 

Notes: Type1 indicates firm-years with negative liquidity in column 2, and exporters in column 3. χ2 tests the null hypothesis 
H0: CF/Kit ×Type1= CF/Kit ×(1-Type1). * indicates significance at the 10% level. ** indicates significance at the 5% level. 
*** indicates significance at the 1% level. Also see Notes to Table 2. 

 
Table 5b: Differential effects of cash flow on various categories of private firms’ productivity- 

Direct estimation 
Dependent Variable:

(Y/K)it 
All private 
firm-years

<=/>0 
liquidity

exporter/ 
non-exporter

 (1) (2) (3) 

(Y/K)i,t-1 
0.441*** 
(0.058) 

0.609*** 
(0.108) 

0.426*** 
(0.055) 

(L/K)it 
0.076*** 
(0.009) 

0.070*** 
(0.015) 

0.076*** 
(0.008) 

ageit 
0.008*** 
(0.003) 

0.014*** 
(0.005) 

0.007** 
(0.003) 

(Exp/sales)it 
-0.365 
(0.233) 

-0.644 
(0.403) 

-0.609** 
(0.258) 

Coastit 
0.667* 
(0.342) 

0.699 
(0.633) 

0.613* 
(0.317) 

(CF/K)it 
1.656*** 
(0.219)   

(CF/K)it×Type1it
  1.999*** 

(0.531) 
2.361*** 
(0.330) 

(CF/K)it×(1-Type1it)  1.186*** 
(0.382) 

1.642*** 
(0.206) 

Number of 
observations 

375,780 375,780 375,780 

χ2 (p-value)  0.185 0.006 
m3 (p-value) 0.912 0.688 0.880 

Notes: Type1 indicates firm-years with negative liquidity in column 2, and exporters in column 3. χ2 tests the null hypothesis 
H0: CF/Kit ×Type1= CF/Kit ×(1-Type1). * indicates significance at the 10% level. ** indicates significance at the 5% level. 
*** indicates significance at the 1% level. Also see Notes to Tables 2 and 3. 
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Table 6: Descriptive statistics for various categories of foreign firms 
 

 Liquidity Exporter 
>0 <=0 Diff. yes no Diff. 

 (1) (2) (3) (4) (5) (6) 

TFP 1.480 
(0.819) 

1.213 
(0.807) 0.000 1.430 

(0.805)
1.395 

(0.860) 0.000 

Y/K 3.234 
(4.005) 

1.695 
(2.573) 0.000 2.970 

(3.773)
2.686 

(3.710) 0.000 

LP 3.641 
(4.207) 

3.064 
(3.677) 0.000 3.146 

(3.776)
4.238 

(4.596) 0.000 

ROS 0.043 
(0.070) 

0.012 
(0.074) 0.000 0.033 

(0.071)
0.041 

(0.075) 0.000 

Real total assets 578.67 
(807.17)

668.88 
(920.38) 0.000 628.99 

(863.23)
540.15 

(773.57) 0.000 

L/K 11.876 
(19.079)

7.924 
(14.112) 0.000 12.213 

(19.435)
8.418 

(14.808) 0.000 

age 8.134 
(3.698) 

7.337 
(3.564) 0.000 8.193 

(3.704)
7.455 

(3.588) 0.000 

Exp/sales 0.440 
(0.418) 

0.427 
(0.418) 0.000 0.652 

(0.348)
0.000 

(0.000) 0.000 

CF/K 
0.583 

(0.896) 
0.225 

(0.470) 0.000 0.477 
(0.795)

0.546 
(0.898) 0.000 

Leverage  0.409 
(0.223) 

0.701 
(0.254) 0.000 0.472 

(0.262)
0.485 

(0.261) 0.000 

Coverage ratio 0.948 
(1.170) 

0.888 
(7.179) 0.040 0.935 

(4.066)
0.933 

(2.430) 0.955 

Liquidity  0.292 
(0.197) 

-0.183 
(0.213) 0.000 0.185 

(0.280)
0.174 

(0.291) 0.000 

 
Percentage of 
observations  

76.8% 23.2%  66.9% 33.1%  

 
Notes: Diff. is the p-value of the test statistic for the equality of means. Also see Notes to Table 1. 
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Table 7a: Differential effects of cash flow on various categories of foreign firms’ TFP- Indirect 
estimation 

Dependent Variable:
tfpit 

All foreign 
firm-years

<=/>0 
liquidity

exporter/ 
non-exporter

 (1) (2) (3) 

tfpi,t-1 
0.524*** 
(0.027) 

0.513*** 
(0.028) 

0.530*** 
(0.027) 

sizeit 
0.278*** 
(0.021) 

0.281*** 
(0.022) 

0.282*** 
(0.022) 

ageit 
-0.177*** 

(0.021) 
-0.167***

(0.021) 
-0.182*** 

(0.020) 

(Exp/sales)it 
0.115* 
(0.061) 

0.132** 
(0.062) 

0.160** 
(0.065) 

Coastit 
0.179 

(0.175) 
0.187 

(0.176) 
0.149 

(0.178) 

(CF/K)it 
0.235*** 
(0.036)   

(CF/K)it×Type1it
  0.466*** 

(0.115) 
0.171*** 
(0.034) 

(CF/K)it×(1-Type1it)  0.211*** 
(0.034) 

0.272*** 
(0.044) 

Number of 
observations 88,776 88,776 88,776 

χ2 (p-value)  0.025 0.030 
m3 (p-value) 0.130 0.144 0.151 

Notes: Type1 indicates firm-years with negative liquidity in column 2, and exporters in column 3. χ2 tests the null hypothesis 
H0: CF/Kit ×Type1= CF/Kit ×(1-Type1). * indicates significance at the 10% level. ** indicates significance at the 5% level. 
*** indicates significance at the 1% level. Also see Notes to Table 2. 

 
Table 7b: Differential effect of cash flow on various categories of foreign firms’ productivity- 

Direct estimation 
Dependent Variable:

(Y/K)it 
All foreign 
firm-years

<=/>0 
liquidity

exporter/ 
non-exporter

 (1) (2) (3) 

(Y/K)i,t-1 
0.458*** 
(0.070) 

0.374*** 
(0.059) 

0.374*** 
(0.059) 

(L/K)it 
0.099*** 
(0.012) 

0.101*** 
(0.010) 

0.102*** 
(0.010) 

ageit 
0.042*** 
(0.007) 

0.041*** 
(0.007) 

0.039*** 
(0.006) 

(Exp/sales)it 
0.831** 
(0.384) 

0.848*** 
(0.307) 

0.769** 
(0.337) 

Coastit 
4.641** 
(1.883) 

5.270*** 
(1.832) 

3.573** 
(1.665) 

(CF/K)it 
1.466*** 
(0.251)   

(CF/K)it×Type1it
  2.913*** 

(0.598) 
1.525*** 
(0.235) 

(CF/K)it×(1-Type1it)  1.637*** 
(0.213) 

2.001*** 
(0.240) 

Number of 
observations 105,119 105,119 105,119 

χ2 (p-value)  0.034 0.052 
m3 (p-value) 0.225 0.299 0.493 

Notes: Type1 indicates firm-years with negative liquidity in column 2, and exporters in column 3. χ2 tests the null hypothesis 
H0: CF/Kit ×Type1= CF/Kit ×(1-Type1). * indicates significance at the 10% level. ** indicates significance at the 5% level. 
*** indicates significance at the 1% level. Also see Notes to Tables 2 and 3. 
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