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ABSTRACT

This paper examines the efficiency of two types of financial sources used in China – trade credit

and bank loans – by measuring their impact on firm productivity using firm-level panel data. We

first analyzed the relationship between productivity and the financial sources and found that

enterprises experienced productivity gains as a result of using more trade credit, but they

experienced productivity losses as a result of using more bank loans. Then, the effect of these

sources according to firm ownership structure and size relative to the rest of the industry were

analyzed. We also found that for large enterprises, both trade credit and bank loans had

significant positive effects on their productivity growth. For small and medium enterprises

(SMEs), however, regardless of the type of financial source used, the larger their reliance on

them, the worse their productivity. Moreover, the results show that state owned enterprises might

experience lower productivity because of their debts to banks.

Key words: productivity, financial efficiency, trade credit, bank loans, Chinese industrial

enterprises

JEL Classification: D22 D24 G32

1. Introduction

In 1978, China undertook policy reforms that led to the opening up of the economy. As a

result, China’s economy maintained a robust growth rate of nearly 10% from 1978 and 2008.

Rapid economic growth is associated with financial development. But exactly how financial

structures affect economic growth at a macro level, and in particular, how different financial

sources affect the ability of different firms to raise funds, may be a key to explaining higher rates

of economic growth. In other words, financial sources and financial efficiency play a vital role in
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the growth of enterprises. This study focuses on how different financial sources affect the growth

of enterprises in China. Two financial sources for enterprises, trade credit and bank loans, are

examined in this paper, using accounts payable to represent trade credit, and long-term liabilities

to represent bank loans.

This research relates to two threads of literature. The first one is about how different financial

sources affect the growth of enterprises. It has been well established that if capital markets are

not fully developed, it is very difficult for many enterprises (particularly small and medium

enterprises) to accumulate sufficient capital to build up factories, purchase machinery and equip-

ment, hire workers, expand sales, and make a profit. Accordingly, if there is no strong financing

environment, the development of enterprises will be constrained. Fisman & Love (2003) provide

evidence for this. They use data for 37 industries in each of 43 countries to estimate each indus-

try’s dependence on external finance, and they find that industries are more dependent on trade

credit financing in countries where financial markets are less developed.

It has also been established in the literature that trade credit provides better access to capital

for firms compared to formal financial channels, in particular for firms with weak banking rela-

tionships (Petersen & Rajan (1997)). Danielson & Scott (2004) provide evidence that firms

increase their reliance on trade credit when banks do not provide loans. Niskanen, J. & Niskanen,

M. (2006) find that larger and older firms, as well as firms with strong internal financing sources,

have a lower propensity to use trade credit, but that small firms and younger, medium-sized firms

with high growth rates tend to rely more heavily on it. Molina & Preve (2012) analyze how

financial distress affects firms’ decisions to use trade credit with their suppliers, and their results

show that firms in financial distress will use trade credit more frequently with their suppliers.

The second thread of literature is about financial efficiency and enterprise productivity. There

are an increasing number of studies that discuss the productivity of firms and economic growth

in China over the past 30 years. Because productivity is not directly observable, many studies

either measure the total factor productivity (TFP) and assess the progress of research and devel-

opment (R&D), or they focus on efficiency improvement, the financial performance of firms, or

multifactor productivity and so on.

Many researchers are interested in observing productivity changes in Chinese industries. For

example, Chen, Wang, Zhang, & Jefferson (1988) investigate the productivity growth of Chinese

state owned enterprises (SOEs), and find that the Chinese industrial sector has a positive growth

in multifactor productivity over the 1953~1985 period, with productivity accelerating from the

late 1970s on. However, Woo, Hai, Jin, & Fan (1994) use data on SOEs and collectively owned

enterprises (COEs), which include urban collectives, county collectives, and town and village

enterprises (TVEs) to measure TFP. They find zero TFP growth in SOEs over the 1984~1988
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period, and positive TFP growth in COEs over the same period.

These studies were conducted before the policy reforms for SOEs in the late 1980s and early

1990s. The biggest change was to allow Chinese enterprises to ease into market competition. As

the policy reforms took place, SOEs adapted to the new environment. Chow & Lin (2002) and

Chow (2008) provide evidence that Chinese TFP growth was zero in the 1952~1978 period, but

rose to 2.7% in 1979. Perkins & Rawski (2008) determined TFP growth in China to be 0.5%

between 1952~1978, and 3.8% in the 1978~2005 period. Zhang, A., Zhang, Y., & Zhao (2002)

found that the financial performance of SOEs had a significant effect on their productivity, but

had a lesser impact on their profitability compared to enterprises with other ownership structures

from 1996~1998 period.

There are also some studies that discuss financing sources and firm performance by industry

(Long & Zhang (2011)). Some estimate productivity growth and industrial transformation by

measuring structural change (Chen, Jefferson, & Zhang (2011)), while others assess the growth

of TFP by categorizing different industry sectors (Bosworth & Collins (2008)). Most of these

studies use Cobb-Douglas regressions and translog production functions to estimate productivity.

The purpose of this paper is to investigate how different financial sources might affect the TFP

growth of Chinese enterprises by estimating the Cobb-Douglas and translog production func-

tions. An extended analysis will also be conducted in order to link productivity and financial

sources to the industry characteristics. The main findings of this study point out that enterprises

experienced productivity gains as a result of using more trade credit, but they experienced pro-

ductivity losses as a result of using more bank loans.

The remainder of this paper is organized as follows. Section 2 explains the methodology that

is used to measure TFP and capital stock. The data is presented and basic information on the

panel data is provided. Section 3 explains the construction of the basic model. This is followed

by a discussion of the empirical evidence from testing productivity and financial sources against

the industry characteristics of the firms. Section 4 presents the conclusions and the implications

of these results, along with some ideas for future research.

2. Preparing the Huamei data to measure TFP and capital stock

2.1 Detailed outline and key concepts

As mentioned in the first section, because productivity is not directly observable, we use a var-

iant of productivity to conduct our analysis. We use real value added (RVA) to show TFP. RVA is

derived from the nominal value added (NVA), calculated as follows: 

RV A = NV A/PPI  (2.1)
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According to (2.1), we need to calculate NVA and PPI, where the PPI is the ex-factory price

index of industrial products1. These were sourced from the China Statistical Yearbook

2005~20082, and are reported by sector. We merged these data into our Huamei3 industry enter-

prise panel database (Table 1). Our next step was to calculate the NVA. Since NVA is based on

the total factory incomes of enterprises (Gal (2013)), we use the formula:

NV A = Total_ f actory_income − External_input_cost  (2.2)

The external input cost includes the cost of raw material, basic utilities, external processing

fees, transportation fees, communication fees, etc4. Using equations (2.1) and (2.2), we derive the

TFP we need.

Next, we need to calculate capital stock. We use real accounts of fixed assets (RFA) to repre-

sent capital stock. We obtain the “price indices of investment in fixed assets” (FPI)5 from the

China Statistical Yearbook 2005~2008, and merge these data into our enterprise panel database.

Thus, we can use nominal accounts of fixed assets (NFA) divided by the FPI, in order to calcu-

late RFA:

RFA = NFA/FPI  (2.3)

Using (2.1), (2.2), and (2.3), we get our key variables. The basic information about these key

variables will be reported in the next section.

As mentioned above, Table 1 presents the FPI and PPI of our dataset, which are used to calcu-

late the key variables. Table 2 shows the number of enterprises used in this paper by sector and

year. We used 39 classification codes based on the “Industrial Classification for National Eco-

nomic Activities” (GB/T 4754-2002), as published by the National Bureau of Statistics of the

People’s Republic of China. In the Huamei industry enterprise database, the largest number of

firms belong to 7 sectors: The manufacture of non-metallic mineral products, the manufacture of

raw chemical materials and chemical products, the manufacture of general purpose machinery,

the manufacture of textiles, the processing of food from agricultural products, the manufacture of

electrical machinery and equipment, and the manufacture of transport equipment.

2.2 Data and summary statistics

The database used in this empirical analysis is the Chinese Industrial Enterprises Database

drawn from the annual accounting reports by the National Bureau of Statistics of the People’s

Republic of China, which is provided by the Huamei Commercial Information Consulting Cor-

poration (HMI) of China6. This survey provides data on industrial enterprises as unbalanced
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Table 1.  FPI & PPI (The China Statistical Yearbook 2005~2008)   (preceding year=100) 

Year Code 2004 2005 2006 2007
FPI (National) 105.6 101.6 101.5 103.9
PPI (National) 106.1 104.9 103 103.1
PPI by Sector
Mining and Cleaning of Coal 06 (00) 116.8 123.2 105 103.8
Extraction of Petroleum and Natural Gas 07 (00) 119.6 129.9 122 102
Mining and Processing of Ferrous Metal Ores 08 (00) 145.3 112.3 96.8 110.3
Mining and Processing of Non-Ferrous Metal Ores 09 (00) 117.6 119.6 123.4 112.6
Mining and Processing of Nonmetal Ores 10 (00) 105.8 109.4 102.5 103.1
Other Mining and Processing 11 (00) 103.5 93.5 99.1 109.5
Processing of Food from Agricultural Products 13 (00) 114 101.1 100.1 113.3
Processing of Foodstuff 14 (00) 102.9 101.5 101.1 102.6
Manufacture of Beverages 15 (00) 100.6 100.6 100.5 101.2
Manufacture of Tobacco 16 (00) 101.1 100.9 100.5 100.4
Manufacture of Textile 17 (00) 104.3 100.5 102.1 100.8
Manufacture of Textile Apparel, Footwear, and Hats 18 (00) 100.7 99.8 100.9 100.7
Manufacture of Leather, Fur, Feather and Related Products 19 (00) 100.9 102.5 101.2 102.4
Processing of Timber, Manufacture of Wood, Bamboo, 
Rattan, Palm and Straw Products 20 (00) 102.2 101.8 102.3 103.6

Manufacture of Furniture 21 (00) 101.8 102.7 100.3 101.5
Manufacture of Paper and Paper Products 22 (00) 101.3 101.4 100.7 101
Printing, Reproduction of Recording Media 23 (00) 98.1 99.6 99.8 100.5
Manufacture of Articles for Culture,
Education and Sport Activities 24 (00) 102.2 102 101.4 101.5

Processing of Petroleum, Coking, 
and Processing of Nuclear Fuel 25 (00) 112.2 118.4 118 105

Manufacture of Raw Chemical Materials 
and Chemical Products 26 (00) 110.2 108.5 100.4 103.8

Manufacture of Medicines 27 (00) 97.8 101.6 98.6 102.1
Manufacture of Chemical Fibers 28 (00) 108.1 104.7 101.2 103.3
Manufacture of Rubber 29 (00) 101 104.5 104.7 103.3
Manufacture of Plastics 30 (00) 106.5 105.5 101 102
Manufacture of Non Metallic Mineral Products 31 (00) 103.3 100.6 101.5 101.3
Smelting and Pressing of Ferrous Metals 32 (00) 118.9 104.7 96 107.9
Smelting and Pressing of Non Ferrous Metals 33 (00) 118.9 111.7 122.5 113.9
Manufacture of Metal Products 34 (00) 107.4 104 101 102.6
Manufacture of General Purpose Machinery 35 (00) 103.1 101.8 100.2 101.3
Manufacture of Special Purpose Machinery 36 (00) 101.8 101.8 101.2 101.5
Manufacture of Transport Equipment 37 (00) 98.2 98.9 99.5 100.1
Manufacture of Electrical Machinery and Equipment 39 (00) 103.7 103.2 107.4 103.7
Manufacture of Communication Equipment,
Computers and Other Electronics Equipment 40 (00) 95.1 95.3 96.6 97.5

Manufacture of Measuring Instruments and Machinery  
for Cultural Activities 41 (00) 98.5 98.7 99.2 98.9

Manufacture of Artwork and Other Manufacturing 42 (00) 105.7 103.9 102.5 104.3
Recycling and Disposal of Waste 43 (00) 116.9 105.3 103.4 104.4
Production and Supply of Electric Power and Heat Power 44 (00) 102.4 104.2 102.8 102.2
Production and Supply of Gas 45 (00) 102.5 105.2 106.8 104.8
Production and Supply of Water 46 (00) 104.1 104 106.4 104.8

Note: The industrial classification used in this paper are based on the “Industrial Classification for National Economic Activities” 
(GB/T 4754 -2002), which was published by National Bureau of Statistics of the People’s Republic of China.
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Table 2.  Number of observations by sector and year

Sector Code Total 
number 2004 2005 2006 2007

Mining and Cleaning of Coal 06 (00) 5948 1466 1439 1458 1585
Extraction of Petroleum and Natural Gas 07 (00) 217 64 59 43 51
Mining and Processing of Ferrous Metal Ores 08 (00) 1349 280 308 351 410
Mining and Processing of Non-Ferrous Metal Ores 09 (00) 1400 364 305 314 417
Mining and Processing of Nonmetal Ores 10 (00) 2242 490 528 555 669
Other Mining and Processing of Ores 11 (00) 13 1 1 1 10
Processing of Food from Agricultural Products 13 (00) 12536 3044 2873 3030 3589
Processing of Foodstuff 14 (00) 5744 1424 1374 1393 1553
Manufacture of Beverages 15 (00) 3975 964 914 986 1111
Manufacture of Tobacco 16 (00) 196 68 54 37 37
Manufacture of Textile 17 (00) 17643 4793 4230 4116 4504
Manufacture of Textile Apparel, Footwear, and Hats 18 (00) 5183 1334 1241 1198 1410
Manufacture of Leather, Fur, Feather and Related Products 19 (00) 2648 708 623 660 657
Processing of Timber, Manufacture of Wood, Bamboo, 
Rattan, Palm and Straw Products 20 (00) 3916 879 884 1016 1137

Manufacture of Furniture 21 (00) 1782 412 420 453 497
Manufacture of Paper and Paper Products 22 (00) 7150 1932 1726 1730 1762
Printing, Reproduction of Recording Media 23 (00) 4694 1253 1172 1132 1137
Manufacture of Articles for Culture, 
Education and Sport Activities 24 (00) 1611 396 382 402 431

Processing of Petroleum, Coking, 
and Processing of Nuclear Fuel 25 (00) 1836 464 464 460 448

Manufacture of Raw Chemical Materials, 
and Chemical Products 26 (00) 18259 4662 4395 4433 4769

Manufacture of Medicines 27 (00) 7423 1798 1818 1846 1961
Manufacture of Chemical Fibers 28 (00) 1703 369 441 405 488
Manufacture of Rubber 29 (00) 2579 680 635 625 639
Manufacture of Plastics 30 (00) 8559 2176 2025 2062 2296
Manufacture of Non Metallic Mineral Products 31 (00) 21784 5773 5327 5228 5456
Smelting and Pressing of Ferrous Metals 32 (00) 4971 1365 1206 1206 1194
Smelting and Pressing of Non Ferrous Metals 33 (00) 4507 1153 1072 1080 1202
Manufacture of Metal Products 34 (00) 9141 2289 2199 2190 2463
Manufacture of General Purpose Machinery 35 (00) 18026 4697 4316 4283 4730
Manufacture of Special Purpose Machinery 36 (00) 9987 2621 2300 2429 2637
Manufacture of Transport Equipment 37 (00) 11267 2850 2680 2690 3047
Manufacture of Electrical Machinery and Equipment 39 (00) 11638 3060 2815 2768 2995
Manufacture of Communication Equipment, 
Computers and Other Electronics Equipment 40 (00) 7322 1774 1735 1762 2051

Manufacture of Measuring Instruments 
and Machinery for Cultural Activities 41 (00) 3184 803 745 769 867

Manufacture of Artwork and Other Manufacturing 42 (00) 2759 643 659 688 769
Recycling and Disposal of Waste 43 (00) 211 40 48 58 65
Production and Supply of Electric Power and Heat Power 44 (00) 8158 2160 1974 2058 1966
Production and Supply of Gas 45 (00) 839 197 201 215 226
Production and Supply of Water 46 (00) 3262 913 845 835 669
Total number of observations 235,662

Note: The industrial classification used in this paper are based on the “Industrial Classification for National Economic Activities” 
(GB/T 4754 -2002), which was published by National Bureau of Statistics of the People’s Republic of China.
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panel data, including state owned firms and non state owned firms from 2004~2007. This period

precedes the financial crisis of 2008. All firms with sales lower than 1,000 yuan were dropped,

so that firms cannot show negative values of sales. The total number of key variables is around

230,000, and missing values were removed7.

Table 3 provides the definitions of the variables that are used in this paper. The dependent var-

iable is TFP, the control variable is the capital-labor ratio, and the other independent variables are

the financial sources, trade credit and bank loans. Accounts payable is used to represent trade

credit, while the firm’s long-term liability is used to represent bank loans. Moreover, in order to

avoid economies of scale, both financial source variables are taken as a ratio over total assets.

In order to examine the effect of the firm’s size and ownership structure on productivity and

financial sources, dummy variable groups are created. First, the definitions for industry firm size

used by the State Statistics Bureau of China (SSBC) 2011 are introduced. These definitions are

as follows:

Table 3.  Definition of variables

Variables Description
ln (Y/L)  Dependent variable = log (RVA / number of workers)
ln (K/L)  = Log (capital stock / number of workers)
Payable asset ratio  = Accounts of payable / total assets
Long-term liability asset ratio  = Long-term liability / total assets
Payable of small firms  Dummy variable = Payable total assets ratio * small firm size 
Payable of medium firms  Dummy variable = Payable total assets ratio * medium firm size 
Payable of large firms  Dummy variable = Payable total assets ratio * large firm size 
Payable of state owned enterprises  Dummy variable = Payable total assets ratio * firm ownership of SOE
Payable of collectively owned enterprises  Dummy variable = Payable total assets ratio * firm ownership of COE
Payable of private enterprises  Dummy variable = Payable total assets ratio * firm ownership of PE
Payable of joint & share holding enterprises  Dummy variable = Payable total assets ratio * firm ownership of JSE
Payable of foreign enterprises  Dummy variable = Payable total assets ratio * firm ownership of FE
Long-term liability of small firms  Dummy variable = Liability total assets ratio * small firm size 
Long-term liability of medium firms  Dummy variable = Liability total assets ratio * medium firm size 
Long-term liability of large firms  Dummy variable = Liability total assets ratio * large firm size 
Long-term liability of state owned enterprises  Dummy variable = Liability total assets ratio * firm ownership of SOE
Long-term liability of collectively owned enterprises  Dummy variable = Liability total assets ratio * firm ownership of COE
Long-term liability of private enterprises  Dummy variable = Liability total assets ratio * firm ownership of PE
Long-term liability of joint & share holding enterprises  Dummy variable = Liability total assets ratio * firm ownership of JSE
Long-term liability of foreign enterprises  Dummy variable = Liability total assets ratio * firm ownership of FE
D_2004  Dummy variable for the year 2004
D_2005  Dummy variable for the year 2005
D_2006  Dummy variable for the year 2006
D_2007  Dummy variable for the year 2007

Note: Long-term liabilities are used to represent bank loans, and accounts payable are used to represent trade credit.
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Small: 3 million yuan ≤ sales < 20 million yuan, and employees < 300

Medium: 20 million yuan ≤ sales < 400 million yuan, and 300 ≤ employees < 1,000

Large: sales ≥ 400 million yuan, and employees ≥ 1,000

 

Second, the classification of industry firm ownership is introduced. Ownership definitions

were first published by SSBC in 1996, and later refined in 2006. The Huamei database uses the

2006 definitions. Accordingly, the enterprises database is divided into five ownership groups8:

 

SOE: State Owned Enterprises

COE: Collectively Owned Enterprises

PE: Private Enterprises

JSE: Joint and Share Holding Enterprises

FE: Enterprises funded by Foreign Entrepreneurs & Entrepreneurs from Hong Kong, Macao and

Taiwan

 

Section 3 will explain firm size and the cross variables of ownership used in the regression

model. Table 4 presents the mean, standard deviation, and min max values of the key variables

used in this paper. And Tables 5 and 6 show the summary statistics of key variables by firm size

and ownership.

From Table 4, we see that the minimum values of payable to total assets ratio and long-term

liability to total assets ratio are both zero, which means that some enterprises have no trade credit

or bank loans. Meanwhile, the maximum values of payable to total assets ratio and long-term

liability to total assets ratio show that enterprises use more bank loans than trade credit. More

specifically, small and medium firms use trade credit more than large firms, while state owned

enterprises use more bank loans and less trade credit.

Table 5 shows the summary statistics of key variables by firm size. We can see that 92 percent

of the enterprises in the Huamei database are small and medium enterprises, which allows us to

study the characteristics of these firms. Table 6 shows the summary statistics of key variables

with different ownership structures. Among the five ownership groups, private enterprises make

up the largest grouping, but state owned enterprises use more bank loans than the other owner-

ship groups.
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Table 4.  Summary statistics of firm-level variables in the regression

Variables Mean Std. Dev. Min Max
ln (Y/L) 4.608 0.038 0.006 8.786
ln (K/L) 0.353 1.279 0.257 6.740
Payable to asset ratio 0.142 0.149 0.000 11.608
Long-term liability to asset ratio 0.166 0.229 0.000 54.225
Payable of small firms 0.056 0.121 0 5.877
Payable of medium firms 0.077 0.128 0 11.608
Payable of large firms 0.009 0.048 0 1.166
Payable of state owned enterprises 0.012 0.056 0 1.765
Payable of collectively owned enterprises 0.009 0.056 0 5.877
Payable of private enterprises 0.090 0.133 0 11.608
Payable of joint & share holding enterprises 0.001 0.014 0 1.225
Payable of foreign enterprises 0.028 0.092 0 2.074
Long-term liability of small firms 0.069 0.167 0 29.166
Long-term liability of medium firms 0.086 0.192 0 54.225
Long-term liability of large firms 0.011 0.057 0 1.311
Long-term liability of state owned enterprises 0.025 0.129 0 29.166
Long-term liability of collectively owned enterprises 0.010 0.065 0 8.346
Long-term liability of private enterprises 0.102 0.192 0 54.225
Long-term liability of joint & share holding enterprises 0.001 0.020 0 1.657
Long-term liability of foreign enterprises 0.025 0.097 0 7.242
D_2004 0.256 0.436 0 1
D_2005 0.239 0.427 0 1
D_2006 0.242 0.428 0 1
D_2007 0.263 0.440 0 1
Number of observations 235,662

Note: The number of observations 235,662  includes four years of unbalanced panel data from 2004~2007. As mentioned, we 
determined that there were a number of outliers in our dataset, so to improve our analysis, we removed the minimum and maximum 
values, which account for around 1% of the whole sample.

Table 5.  Summary statistics of key variables by firm size

Variables        Mean Std. Dev. Min Max
Small firm size 
ln (Y/L) 4.600 0.010 3.372 5.567
ln (K/L) 6.268 1.201 0.257 12.882
Payable to asset ratio 0.150 0.158 0.000 5.877
Long-term liability to asset ratio 0.185 0.230 0.000 29.166
Number of observations 88,185
Medium firm size
ln (Y/L) 4.609 0.026 0.006 5.531
ln (K/L) 6.739 1.201 0.482 14.022
Payable to asset ratio 0.139 0.146 0.000 11.608
Long-term liability to asset ratio 0.156 0.236 0.000 54.225
Number of observations 129,692
Large firm size  4.636 0.114 3.535 8.786
ln (Y/L) 7.852 1.342 1.662 16.740
ln (K/L) 0.124 0.126 0.000 1.166
Payable to asset ratio 0.139 0.161 0.000 1.311
Long-term liability to asset ratio 17,785

Note: The number of small firms is 88,185, and the number of medium sized firms is 129,692. Together, small and 
medium enterprises account for 92% of the total number of firms in our database.  

Japanese Journal of Monetary and Financial Economics Vol. 5, No. 1, pp. 24-47, 2017

©Japan Society of Monetary Economics 2017
32



3. Model and analysis

3.1 Regression for TFP

As mentioned in section 2, the Cobb-Douglas and logarithmic transformation production func-

tions are used to estimate productivity, with the firm level production function given by

ln(Y it/Lit) = β0 + β1 ln(Kit/Lit) + β2TCit + β3Bankloanit + β4Year_dummyi + εit  (3.1-1)

Function (3.1-1) represents the basic model to be used in this analysis, and will be modified in

two ways in order to observe the efficiency of the different financial sources over productivity.

The regression results are reported in Table 7.

Table 6. Summary statistics of key variables by ownership 

Variables Mean Std. Dev. Min Max
State owned enterprises
ln (Y/L) 4.604 0.049 4.389 8.786
ln (K/L) 7.059 1.270 1.918 16.291
Payable to asset ratio 0.110 0.135 0.000 1.765
Long-term liability to asset ratio 0.225 0.324 0.000 29.166
Number of observations 26,042
Collectively owned enterprises
ln (Y/L) 4.605 0.021 4.491 5.294
ln (K/L) 6.109 1.170 1.595 12.463
Payable to asset ratio 0.158 0.179 0.000 5.877
Long-term liability to asset ratio 0.172 0.216 0.000 8.346
Number of observations 13,523
Private enterprises
ln (Y/L) 4.607 0.030 4.077 7.947
ln (K/L) 6.533 1.203 0.482 16.740
Payable to asset ratio 0.140 0.143 0.000 11.608
Long-term liability to asset ratio 0.159 0.217 0.000 54.225
Number of observations 156,384
Payable of joint & share holding enterprises
ln (Y/L) 4.607 0.026 4.409 4.924
ln (K/L) 6.709 1.414 1.970 12.714
Payable to asset ratio 0.141 0.147 0.000 1.225
Long-term liability to asset ratio 0.191 0.214 0.000 1.657
Number of observations 1,114
Foreign enterprises
ln (Y/L) 4.612 0.060 0.006 8.760
ln (K/L) 7.016 1.449 0.257 16.453
Payable to asset ratio 0.170 0.166 0.000 2.074
Long-term liability to asset ratio 0.150 0.196 0.000 7.242
Number of observations 38,599

Note: In the Huamei database, private enterprises make up the largest grouping, accounting for approximately 66.4% 
of the total, while state-owned enterprises account for 11%, collectively owned enterprises account for 5.7%, foreign 
enterprises account for 16.4%, and joint & share holding enterprises account for approximately 0.5%. 
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Column 1 shows the results of the fixed effects model, in which the coefficient of the payable

to total assets ratio is negative but not significant. The coefficient of long-term liability to total

assets ratio is negative and significant, as shown in column 2, the random effects model. The

Hausman test results prefer the fixed effects model to the random effects model.

Columns 3 and 4 show the results of using cluster robust analysis of different groups. Column

3 presents the fixed effects model which uses clustering by province, and column 4 presents the

fixed effects model which clusters by sector. The coefficient of the payable to total assets ratio in

both columns 3 and 4 is significantly positive, whereas the coefficient of long-term liability to

total assets ratio in columns 3 and 4 is significantly negative, indicating that trade credit could

perhaps promote greater productivity, and that the larger the bank loans, the lower the productiv-

ity.

The results about trade credit may allow us to speculate that enterprises with more trade credit

are better suited for productivity growth, which is consistent with the findings of Petersen &

Rajan (1997), Danielson & Scott (2004), and Molina & Preve (2012), in that they show that trade

Table 7.  Results of the analysis with trade credit and bank loan variables

Model Fixed Random
Cluster-robust

(cluster on province)
Fixed

Cluster-robust
(cluster on sector)

Fixed
Depended variable: ln (Y/L) (1) (2) (3) (4)
ln (K/L) 0.0055***

(0.0002)
0.0070***
(0.0001)

0.0077***
(0.0010)

0.0074***
(0.0010)

Payable to asset ratio −0.0008
(0.0010)

0.0056***
(0.0010)

0.0073***
(0.0010)

0.0073***
(0.0010)

Long-term liability to asset ratio −0.0039***
(0.0010)

−0.0032***
(0.0003)

−0.0037***
(0.0010)

−0.0039***
(0.0010)

D_2004 −0.0119***
(0.0002)

−0.0118***
(0.0002)

−0.0118***
(0.0010)

−0.0111***
(0.0010)

D_2005 −0.0054***
(0.0002)

−0.0054***
(0.0002)

−0.0053***
(0.0010)

−0.0039***
(0.0010)

D_2006 −0.0036***
(0.0002)

−0.0035***
(0.0002)

−0.0034***
(0.0005)

−0.0038**
(0.0020)

D_2007 — — — —
Constant 4.5771***

(0.0010)
4.5660***
(0.0005)

4.5610***
(0.0050)

4.5632***
(0.0070)

Observations 235,662 235,662 235,662 235,662
Number of groups 114,326 114,326 31 101
R-squared 0.0480 — 0.0800 0.0590

Hausman specification test       chi2(6) = 166.6700
     Prob > chi2 = 0.0000

Note: The results above are based on the Huamei dataset. Three different analytical models are used: The fixed effects model,  the 
random effects model, and the cluster analysis model. We also use the Hausman test on the results of the fixed effects and the random 
effects models. The number of groups which cluster on province is 31 which shows the location of the enterprises. These 31 provinces 
are Beijing, Tianjin, Hebei, Shanxi,  Inner Mongolia, Liaoning, Jilin, Heilongjiang, Shanghai, Jiangsu, Zhejiang, Anhui, Fujian, 
Jiangxi, Shandong, Henan, Hubei, Hunan, Guangdong, Guangxi, Hainan, Chongqing, Sichuan, Guizhou, Yunnan, Tibet, Shanxi, 
Gansu, Qinghai, Ningxia, Xinjiang. The number of groups which cluster on sector is 101, which includes sub classifications. “—” 
indicates where the variables were omitted due to multicollinearity. Standard errors are in parentheses, and robust standard errors are 
in parentheses with cluster groups. *** Indicates p<0.01, ** indicates p<0.05, and * indicates p<0.1. 
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credit may provide better access to capital for firms than formal financial channels. On the other

hand, the results that show that more bank loans may weaken the productivity of the enterprises

requires more analysis, not only to better understand the effect of bank loans, but also how it is

affected by firm size and ownership structure.

To tackle this problem, and in order to assess the features of Chinese industrial enterprises,

interaction terms are created for firm size and ownership structure, and these dummy variables

are added to the basic equation (function 3.1-1).

The production function is given by

ln(Y it/Lit) = β0 + β1 ln(Kit/Lit)+ β2TCit + β3Bankloanit + β4TC  ×  Firmsizeit

                  + β5TC  ×  Ownershipit + β6Bankloan  ×  Firmsizeit + β7Bankloan  ×  Ownershipit

                  + β7Year_dummyi + εit

 (3.1-2)

Table 8 reports the estimates on productivity by different financial sources based on firm size

and ownership of the enterprise. Column 1 shows the results of the fixed effects model, while

column 2 presents the results of the random effects model. The Hausman test shows a preference

for the fixed effects model. Columns 3 and 4 use the cluster-robust analysis by clustering on

province and sector. Both models use fixed effects models. According to the results, there are no

major differences between the fixed effects model and the cluster-robust analysis.

First, we focus on the firm size dummy, because for SMEs, regardless of the type of debt

incurred, the greater their debts, the worse their productivity. By contrast, for large enterprises,

regardless of whether they use bank loans or trade credit, their productivity will increase. The

coefficient of trade credit and bank loans for the dummy variables of large firms were omitted

due to multicollinearity. The coefficients of the payable to asset ratio and long-term liability to

asset ratio are significant and positive, and are consistent with the large firm dummy variables.

These findings are consistent with the theory that, compared to large enterprises, SMEs face dif-

ficulties in obtaining bank loans in China (Ge & Qiu (2007)). Why trade credit cannot be used to

help SMEs grow their productivity will be a topic to explore in a future study.

Second, the coefficients of ownership dummy variables with bank loans show that state owned

enterprises might lower their productivity because of their debts to banks, while for the other

ownership structures, bank loans have significantly positive effects on productivity.

These findings remind us that in recent years China’s economy has slowed down. According

to the World Bank’s latest report on the East Asia and Pacific region, “China should continue to

prioritize reducing excess capacity, curbing the credit surge, lowering the debt leverage in the
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Table 8.  The results of the analysis with trade credit and bank loan variables

Model Fixed Random
Cluster-robust

(cluster on province)
Fixed

Cluster-robust
(cluster on sector)

Fixed
Depended variable: ln (Y/L) (1) (2) (3) (4)
ln (K/L) 0.0055***

(0.0002)
0.0061***
(0.0001)

0.0062***
(0.0001)

0.0065***
(0.0001)

Payable to asset ratio 0.0412***
(0.0030)

0.0458***
(0.0020)

0.0401***
(0.0020)

0.0386***
(0.0020)

Long-term liability to asset ratio 0.0094***
(0.0030)

0.0618***
(0.0020)

0.0729***
(0.0020)

0.0759***
(0.0020)

Payable of small firms −0.0484***
(0.0030)

−0.0488***
(0.0020)

−0.0407***
(0.0020)

−0.0408***
(0.0020)

Payable of medium firms −0.0406***
(0.0030)

−0.0389***
(0.0020)

−0.0311***
(0.0020)

−0.0321***
(0.0020)

Payable of large firms — — — —
Payable of state owned enterprises −0.000721

(0.0030)
−0.0121***

(0.0020)
−0.0168***

(0.0020)
−0.0124***

(0.0020)
Payable of collectively owned enterprises 0.0025

(0.0030)
0.0034**
(0.0020)

0.0046***
(0.0020)

0.0078***
(0.0020)

Payable of private enterprises 0.0003
(0.0020)

0.0021**
(0.0010)

0.0020**
(0.0010)

0.0041***
(0.0010)

Payable of joint & share holding enterprises 0.0010
(0.0090)

0.0010
(0.0060)

0.0007
(0.0060)

0.0022
(0.0060)

Payable of foreign enterprises — — — —
Long-term liability of small firms −0.0228***

(0.0020)
−0.0703***

(0.0020)
−0.0790***

(0.0020)
−0.0836***

(0.0010)
Long-term liability of medium firms −0.0216***

(0.0020)
−0.0642***

(0.0020)
−0.0739***

(0.0010)
−0.0782***

(0.0010)
Long-term liability of large firms — — — —
Long-term liability of state owned 
enterprises

−0.0110***
(0.0020)

−0.00143
(0.0010)

−0.0070***
(0.0010)

−0.0049***
(0.0010)

Long-term liability of collectively owned 
enterprises

0.0128***
(0.0030)

0.0053***
(0.0020)

0.00239
(0.0010)

0.00339**
(0.0010)

Long-term liability of private enterprises 0.0075***
(0.0020)

0.0011
(0.0009)

−0.0009
(0.0010)

0.0007
(0.0010)

Long-term liability of joint & share holding 
enterprises

0.0159**
(0.0070)

0.0031
(0.0040)

−0.0017
(0.0042)

0.0002
(0.0040)

Long-term liability of foreign enterprises — — — —
D_2004 −0.0113***

(0.0002)
−0.0112***

(0.0002)
−0.0103***

(0.0004)
−0.0111***

(0.0002)
D_2005 −0.0050***

(0.0002)
−0.0050***

(0.0001)
−0.0040***

(0.0004)
−0.0050***

(0.0002)
D_2006 −0.0033***

(0.0001)
−0.0033***

(0.0002)
−0.0034***

(0.0004)
−0.00323***

(0.0002)
D_2007 — — — —
Constant 4.5770***

(0.0010)
4.5710***
(0.0010)

4.5700***
(0.0010)

4.5680***
(0.0005)

Observations 235,662 235,662 235,662 235,662
Number of groups 114,326 114,326 101 31
R-squared 0.0520 — 0.0780 0.1000

Hausman specification test   chi2(18) = 896.2600
Prob>chi2 = 0.0000

Note: The results above are based on the Huamei dataset. Three different analytical models are used,  including the fixed effects 
model, the random effects model, and the cluster analysis model. We also use the Hausman test on the results of the fixed effects and 
the random effects models. The number of groups which cluster on province is 31 which shows the location of the enterprises. These 
31 provinces are Beijing, Tianjin, Hebei, Shanxi, Inner Mongolia, Liaoning, Jilin, Heilongjiang, Shanghai, Jiangsu, Zhejiang, Anhui, 
Fujian, Jiangxi, Shandong, Henan, Hubei, Hunan, Guangdong, Guangxi, Hainan, Chongqing, Sichuan, Guizhou, Yunnan, Tibet, 
Shanxi, Gansu, Qinghai, Ningxia, Xinjiang. The number of groups which cluster on sector is 101, which includes sub classifications. 
“—” indicates where the variables were omitted due to multicollinearity. Standard errors are  in parentheses, and robust standard 
errors are in parentheses with cluster groups. *** Indicates p<0.01, ** indicates p<0.05, and * indicates p<0.1.
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corporate sector and reforming state-owned enterprises”9. The results of our dataset may show

some evidence about the excess capacity problems among enterprises indicated by the World

Bank. They show that even if state owned enterprises could raise funding more easily from

banks, it may not raise their productivity. It may also be related to overinvestment problems in

China (Ding, Knight & Zhang (2016)). With a longer term panel dataset, this topic could be

explored in a future study.

3.2 Regression on profitability

In order to further test the regression results using TFP, profitability ratio is introduced as

another dependent variable, measured as the operating profitability over total sales (ROA). The

TFP regression in (3.1-1) is modified as

ROA = β0 + β1TCit + β2Bankloanit + β3 ln Lit + β4Year_dummyi + εit  (3.2-1)

ROA is defined by the ratio of operating profitability over total assets. The difference with

equation (3.1-1) is that (3.2-1) drops the capital to labor ratio and adds a control variable for

employees as an independent variable. Because there may be negative growth for the net profita-

bility of firms, the ratio of operating profitability over total assets is used to test the two financial

sources. If the regression results of equation (3.1-2) are the same as or similar to the regression

results with TFP (equation (3.1-1)), it may indicate strong evidence to support the analysis using

TFP.

The results are reported in Table 9. Columns 1 and 2 present the results of the fixed effects and

random effects models, respectively. The Hausman test indicates a preference for the fixed

effects model. In column 1, the sign of the coefficient of trade credit is positive but statistically

insignificant. The coefficient of bank loans, however, is significant and positive.

To compare the firm sizes and ownership structures of the enterprises, we use dummy vari-

ables, with the function given by

ROA = β0 + β1TCit + β2Bankloanit + β3ln Lit + β4TC × Firmsizeit

+β5TC × Ownershipit + β6Bankloan × Firmsizeit

+β7Bankloan × Ownershipit + β8Year_dummyi + εit

 (3.2-2)

The results are reported in columns 3 and 4 of Table 9. Similar to columns 1 and 2, the

Hausman test prefers the fixed effects results, which suggests that both trade credit and bank

loans have significantly positive effects on profitability. In other words, the higher the debts held

Japanese Journal of Monetary and Financial Economics Vol. 5, No. 1, pp. 24-47, 2017

©Japan Society of Monetary Economics 2017
37



Table 9.  The results of the profit analysis with trade credit and bank loan variables

Variables
Depended variable: ROA = profitability/total assets

Fixed Random Fixed Random 
(1) (2) (3) (4)

Payable to asset ratio 0.0104
(0.0205)

0.4080***
(0.0139)

0.4090***
(0.0704)

0.7480***
(0.0487)

Long-term liability to asset ratio 0.0708***
(0.0145)

0.7310***
(0.0090)

0.4040***
(0.0609)

0.1030**
(0.0432)

ln_L 0.1060***
(0.0060)

−0.0309***
(0.0020)

0.0878***
(0.0060)

−0.0669***
(0.0020)

Payable of small firms  −0.9200***
(0.0660)

−0.9690***
(0.0490)

Payable of medium firms −0.3420***
(0.0620)

−0.4250***
(0.0470)

Payable of large firms — —
Payable of state owned enterprises 0.1780**

(0.0750)
−0.0547
(0.0460)

Payable of collectively owned enterprises 0.0841
(0.0701)

0.3261***
(0.0450)

Payable of collectively owned enterprises 0.2180***
(0.0471)

0.3150***
(0.0280)

Payable of joint & share holding enterprises  0.2700
(0.1940)

0.2970**
(0.1480)

Payable of foreign enterprises — —
Long-term liability of small firms −0.5760***

(0.0540)
−0.5421***

(0.0400)
Long-term liability of medium firms −0.1850***

(0.0520)
0.4871***
(0.0390)

Long-term liability of large firms — —
Long-term liability of state owned enterprises 0.1340***

(0.0430)
0.1631***
(0.0280)

Long-term liability of collectively owned 
enterprise

0.1820***
(0.0590)

0.6060***
(0.0400)

Long-term liability of private enterprises 0.0325
(0.0400)

0.9270***
(0.0250)

Long-term liability of joint & share holding 
enterprises

0.2590
(0.1590)

0.3450***
(0.1130)

Long-term liability of foreign enterprises — —
D_2004 −0.2590***

(0.0040)
−0.3020***

(0.0040)
−0.2381***

(0.0040)
−0.2672***

(0.0040)
D_2005 −0.0947***

(0.0040)
−0.118***
(0.0040)

−0.0816***
(0.0040)

−0.0967***
(0.0040)

D_2006 −0.0631***
(0.0040)

−0.0779***
(0.0040)

−0.0555***
(0.0040)

−0.0650***
(0.0040)

D_2007 — — — —
Constant 0.0221

(0.0290)
0.6060***
(0.0120)

0.0955***
(0.0292)

0.7760***
(0.0119)

Observations 235,662 235,662 235,662 235,662
Number of grp_firm 114,326 114,326 114,326 114,326
R-squared 0.0360 — 0.0460 —
Hausman specification test  chi2(6) = 4725.9100

Prob>chi2 = 0.0000
chi2(18) = 5796.8000
Prob>chi2 = 0.0000

Note: The results above are based on the Huamei dataset. Two models are used, the fixed effects and the random effects models. The 
Hausman test is used to test the results of these models. “—” indicates where the variables were omitted due to multicollinearity. 
Standard errors are in parentheses. *** indicates p<0.01, ** indicates p<0.05, and * indicates p<0.1.
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by the enterprises, the more profits they gain. However, this differs from the TFP analysis, in

which trade credit may increase the productivity of the enterprises, but bank loans may decrease

their productivity, particularly in the case of state owned enterprises.

Compared with the results of the TFP regression, both types of financial sources may increase

the profitability of state owned enterprises. For SMEs, however, increasing trade credit and bank

loans may not increase their profits. Compared to large firms, SMEs have greater difficulty in

accumulating sufficient capital, expanding sales, and making profits. It has been recognized that

SMEs often lack of financial support from banks in China (Liu, Fujiwara, Jinushi & Yamori

(2016)). Even if they do gain access to funding from banks, they will face more serious problems

if that funding does not help them improve their productivity or profitability. These results

encourage us to find a better way to analyze these problems in future studies.

3.3 Using Levinsohn-Petrin method to calculate TFP

We will now try to find the evidence to prove that different financial sources may influence the

productivity growth of industrial enterprises. Using the Cobb-Douglas and logarithmic transfor-

mation production function in (3.1-1), we obtain the relationship between TFP and the financial

sources. However, there may be a simultaneity problem between the production factor variables.

We use the same novel approach as Levinsohn & Petrin (2003) and Petrin, Poi & Levinsohn

(2004), to address this simultaneity problem. A number of previous studies have used

Levinsohn-Petrin method to calculate the TFP of firms in China and other counties. For example,

Wang & Yu (2012) use the Levinsohn-Petrin method to calculate the TFP of Chinese enterprises,

to document the relationship between the performance of firms and their level of international

trade. Van Beveren (2012) uses firm data from the Belgian food and beverages sector to compare

fixed effects, GMM and the Levinsohn-Petrin method. He finds that the differences between the

various estimators to be very small. Ding, Guariglia & Harris (2016) examine TFP and its deter-

minants in Chinese industries over the 1998~2007 period. They also use the Levinsohn-Petrin

method, but they prefer the GMM results which show that increasing returns to scale (in most

industries) and technical change are important when estimating TFP. Cai, Fang & Xu (2011) ana-

lyzes the determinants and effects of entertainment and travel costs of Chinese firms. They use

the Levinsohn-Petrin method to calculate the TFP of firms and they find that these entertainment

and travel costs have a significantly negative effect on their TFP but also that some components

of entertainment and travel costs have substantial positive returns to firms. 

Here, we use the Levinsohn-Petrin method10 to calculate TFP, and we obtain this TFP to

measure the relationship between TFP and the different financial source variables. The model is

given by
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TFP = β0 + β1 ln Lit + β2TCit + β3Bankloanit + β4Year_dummyi + εit  (3.3-1)

where lnL is the logarithm of the state variable labor, and the other variables are based on equa-

tion (3.1-1). The results are reported in Table 10. Columns 1 and 2 present the results of the fixed

effects and the random effects models, respectively. According to the results of the Hausman test,

the fixed effects model is preferred.

The results show that the coefficient of the payable to asset ratio is positive, but statistically

insignificant. In contrast, the coefficient of the long-term liability to asset ratio is significantly

negative. This may suggest that bank loans have a negative effect on productivity, and the result

is consistent with the analysis of equation (3.1-1).

We also test the interaction term of the firm size and ownership dummy, that is

TFP = β0 + β1ln Lit + β2TCit + β3Bankloanit + β4TC × Firmsizeit

+β5TC × Ownershipit + β6Bankloan × Firmsizeit + β7Bankloan × Ownershipit

+β8Year_dummyi + εit

 (3.3-2)

The results are reported in columns 3 and 4 of Table 10. The Hausman test result prefers the

fixed effects model. In column 3, the coefficient of trade credit is positive and significant, which

suggests that enterprises might increase their TFP by using trade credit. The coefficient of the

bank loan variable, meanwhile, is positive but not significant. The interaction terms of the firm

size dummy and ownership dummy with trade credit are statistically insignificant. In contrast,

the coefficients of the bank loan variables for SMEs are negative and significant. The coefficient

of the bank loan variable for state owned enterprises is negative and significant, which suggests

that state owned enterprises might lower their productivity because of their debts, whereas the

other ownership structures experience significantly positive effects from bank loans. These

results are also consistent with the analysis of equation (3.1-2).

Thus, we conclude that the Levinsohn-Petrin method of calculating TFP supports the results

we found in section 3.1.

4. Conclusions

It is well known that financial sources and financial efficiency play a vital role in the growth

of enterprises. This study was conducted in order to better understand how different financial

sources might affect the growth of enterprises. There is a large body of research on TFP and

financial sources concerning Chinese industrial enterprises, but there are few studies that link
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Table 10. The results of the analysis with Levinsohn-Petrin TFP

Variables
 Dependent variable:  Levinson-Petrin TFP

Fixed Random Fixed Random 
(1) (2) (3) (4)

Payable to asset ratio 1.2110
(0.9970)

2.5900***
(0.7410)

37.1000***
(3.4280)

83.4000***
(2.6370)

Long-term liability to asset ratio −3.1890***
(0.7020)

−2.7060***
(0.4830)

1.5910
(2.9630)

57.3700***
(2.3340)

ln_L −10.5400***
(0.2720)

3.4550***
(0.1210)

−11.0201***
(0.2730)

1.2700***
(0.1280)

Payable of small firms  −45.6800***
(3.2010)

−78.1600***
(2.6380)

Payable of medium firms −34.7200***
(3.0130)

−61.6900***
(2.5060)

Payable of large firms — —
Payable of state owned enterprise 2.3051

(3.6600)
−9.8181***

(2.5330)
Payable of collectively owned enterprise 3.3791

(3.3950)
−18.0600***

(2.4620)
Long-term liability of collectively owned 
enterprise

1.4950
(2.2840)

−19.9900***
(1.5451)

Payable of joint economy, shareholding 
enterprise

−2.6161
(9.4180)

−19.3200**
(7.8860)

Payable of foreign enterprise — —
Long-term liability of small firms −11.7600***

(2.6260)
−61.2400***

(2.155)
Long-term liability of medium firms −8.9590***

(2.5210)
−51.7000***

(2.0880)
Long-term liability of large firms — —
Long-term liability of state owned enterprise −7.3020***

(2.0900)
0.7080

(1.5280)
Long-term liability of collectively owned 
enterprise

8.5532***
(2.8810)

−6.4941***
(2.1560)

Long-term liability of private enterprise 5.1432***
(1.9600)

−9.2493***
(1.3560)

Long-term liability of joint economy, 
shareholding enterprise

10.7500
(7.7190)

0.7780
(6.1051)

Long-term liability of foreign enterprise — —
D_2004 −15.5000***

(0.2050)
−14.5812***

(0.1940)
−14.9600***

(0.2080)
−13.4100***

(0.1960)
D_2005 −12.0502***

(0.1960)
−11.4411***

(0.1890)
−11.7000***

(0.1970)
−10.6901***

(0.1900)
D_2006 −8.2020***

(0.1860)
−7.7250***

(0.1810)
−8.0030***

(0.1861)
−7.3021***

(0.1820)
D_2007 — — — —
Constant 96.5700***

(1.4200)
23.0301***

(0.6521)
98.6832***

(1.4260)
33.2001***

(0.6840)
Observations 235,367  235,367  235,367 235,367 
Number of grp_firm 114,204 114,204 114,204 114,204
R-squared 0.0590 — 0.0610 —
Hausman specification test  chi2(6)= 3348.6100

Prob>chi2 = 0.0000
chi2(18) = 4376.3500
Prob>chi2 = 0.0000

Note: The results above are based on the Huamei dataset. The dependent variable is Levinsopn-Petrin TFP. Two models are used, the 
fixed effects and the random effects models. The Hausman test was used to test  the results of these models. “—” indicates where 
variables were omitted due to multicollinearity. Standard errors are in parentheses. *** indicates p<0.01, ** indicates p<0.05, and * 
indicates p<0.1.
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together the two concepts.

An unbalanced panel database of Chinese industrial enterprises was used to find an efficient

bridge to link productivity and financial efficiency. The results of the analysis show that for large

enterprises, both trade credit and bank loans have significant positive effects on the growth of

productivity. For SMEs, regardless of the type of debt incurred, the higher their debts, the lower

their productivity. These results are consistent with the theory that SMEs face difficulties in

obtaining bank loans in China, as compared to large enterprises. Moreover, we found that state

owned enterprises might lower their productivity because of their debts to banks, a finding that

supports existing evidence about the excess capacity problems that enterprises, particularly state

owned enterprises, have faced over the years. This could encourage further research to find a so-

lution to the excess capacity problem and the need to reform state owned enterprises in China.

The same models were also used to analyze the effects of the two financial sources on the

profitability of enterprises, in order to support the TFP theory of bank loans and trade credit. But

no strong evidence was found in these models to support it. However, by using the Levinsohn-

Petrin method to calculate TFP with these models, we found evidence to support the findings we

reported in section 3.1. More broadly, our findings show evidence of the excess capacity prob-

lem, particularly for state owned enterprises, and can provide a reference for finding new ways to

reform state owned enterprises in China in the future.
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Appendix A. Levinsohn-petrin method to test TFP

Levinsohn & Petrin (2003) and Petrin, Poi & Levinsohn (2004) use a novel approach to address

endogeneity problems. First, they use the Cobb-Douglas method to show the production as:

yt = β0 + βllt + βkkt + βmmt + ωt + ηt  (A1)

Where yt = lnY , l = lnL, k = lnK, mt is the intermediate input, ωt is the error variable for uncor-
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related productivity shock, and ηt is the error variable for white noise. While the error for uncor-

related productivity shocks cannot be observed by economists, it can be observed by firms.

Therefore, if a correlation between the inputs of production factors and the error for uncorrelated

productivity shocks is clearly observed, the simultaneity problem can be addressed.

The first condition is that the intermediate input mt is assumed to depend on the firm’s state

variable kt and ωt:

mt = mt (kt,ωt)

which is the intermediate demand function, where ωt can be written as:

ωt = ωt (kt,mt)  (A2)

This means that the unobservable productivity term can be expressed as a function of two

observed inputs.

According to Petrin, Poi & Levinsohn (2004), the second condition is that ωt is governed by a

first-order Markov process, and it is given by

ωt = E ωt | ωt − 1 + ξt  (A3)

where ξ expresses the error to which the capital does not immediately respond.

Using the function (A2), let vt represent value added, and yt can be written as

vt = β0 + βllt + βkkt + ωt + ηt

    = βllt + φt(kt,mt) + ηt
 (A4)

where

ϕt(kt,mt) = β0 + βkkt + ωt(kt,mt)

According to the Levinsohn-Petrin method, the first stage is to find the solution of the estima-

tion routine identified by βl, and the second stage is to find the solution of estimation routine

identified by βk. In the first stage, they substitute a third-order polynomial approximation in kt
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and mt, to use in ϕt(kt,mt). This allows us to find the solution of consistent estimator βl by using

OLS, that is

vt = δ0 + βllt + ∑
i = 0

3
∑
j = 0

3 − i
δi jkt

imt
j + ηt  (A5)

The second stage is the routine identified by the coefficient βk. First, the estimated value for ϕt

is given by 

ϕt = vt − βllt = δ0 + ∑
i = 0

3
∑
j = 0

3 − i
δi jkt

imt
j − βllt  (A6)

Therefore, for any candidate value βk*, the predicted value of ω is

ωt = ϕt − βk*kt  (A7)

Next, the consistent approximation to E ωt ωt − 1  is given by the predicted valued from the

equation

ωt = γ0 + γ1ωt − 1 + γ2(ωt − 1)2 + γ3(ωt − 1)3 + ϵt  (A8)

which is E ωt ωt − 1  .

Using βl, βk* and E ωt ωt − 1 , the production function can be written as

ηt + ξt = vt − βllt − βk*kt − E ωt ωt − 1  (A9)

Finally, the estimate βk of βk is given by the solution to the equation:

min
βk*

∑
t

vt − βllt − βk*kt − E ωt ωt − 1
2

 (A10)
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NOTES

1) The China Statistical Yearbook defines ex-factory price indices of industrial products as

data that reflect the trends and degree of change in general ex-factory prices of all industrial

products during a given period, including sales of industrial products by an industrial enter-

prise to all units outside the enterprise, as well as sales of consumer goods to residents. It

can be used to analyze the impact of ex-factory prices on gross output value and value

added to the industrial sector.

2) Because the China Statistical Yearbook reports the previous year’s data, the 2005~2008

Yearbook is used in order to obtain data for 2004~2007.

3) See the section 2.2 for the description of Huamei database.

4) Since the data on external input cost includes the cost of employees, the cost of external

inputs is first subtracted, then combined with workers’ wages, in order to get the data

required.

5) The China Statistical Yearbook defines the FPI as data that reflect the trends and degree of

change in the prices of investment goods and projects in fixed assets during a given period.

The investment in fixed assets consists of three components, namely investment in con-

struction and installation, investment in purchases of equipment and instruments, and

investment in other items. The price indices of investment in fixed assets are calculated as

the weighted arithmetic mean of the price indices of the three components of investment in

fixed assets.

6) Some papers call this database “China Annual Survey of Industrial firms” or “China Annual

Survey of Manufacturing Firms”. We call it “Chinese industrial enterprises database”, and

because it was provided by Huamei Commercial Information Consulting Corporation

(HMI) of China, we abbreviate it to “Huamei database” in this paper.

7) We determined that there were a number of outliers in our dataset, so to improve our analy-

sis, we removed the minimum and maximum values, which account for around 1% of the

whole sample.

8) There are 7 ownership groups in the 2006 definitions of SSBC: State-Owned Enterprises,

Collectively Owned Enterprises, Private Enterprises, Joint & Share Holding Enterprises,

Enterprises funded by Foreign Entrepreneurs & Entrepreneurs from Hong Kong, Macao and

Taiwa, and Others. In order to facilitate the data analysis in this paper, the 7 groups were

reduced to 6, merging Joint & Share Holding Enterprises, and the Others group was drop-

ped because the database has very few data points in this group.

9) See the Xinhua news article, “China remains powerful engine for global growth”, Editor:
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zhenglimin,04/20/2017.

(http://english.cctv.com/2017/04/20/ARTIzxjvYa8d6Viq71oWZtby170420.shtml).

10) See Appendix A for an explanation about the Levinsohn-Petrin method of calculating TFP.
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