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Abstract. Using data of A-share manufacturing listed companies from 2006 to
2021, this study empirically analyzes the relationship among financing costs,
innovation, and TFP. Results show reducing financing costs drives innovation
and enhances TFP. Heterogeneity analysis indicates leveraging scale effects,
exploiting state-owned enterprises' advantages, and supporting strategic emerg-
ing enterprises are crucial for high-quality development. Recommendations in-
clude: governments strengthening policy guidance to ease financing difficulties
and signal support for innovation; enterprises expanding financing channels,
optimizing capital use, stimulating innovation, and improving TFP to fuel
high-quality growth.
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1 Introduction

Against the backdrop of the economy moving toward high-quality development and the
comprehensive construction of a modern socialist country, the core path of enterprise
transformation and growth has shifted from factor input-driven to efficiency im-
provement-driven. Growth driven by increased factor input is limited, while improved
production efficiency is the fundamental source of sustained economic growth. The key
to China’s economic transformation and upgrading in the new era lies in innova-
tion-driven development, which is reflected at the enterprise level as achieving enter-
prise upgrading marked by improved TFP and realizing strategic development. As a
core indicator for measuring production efficiency, TFP reflects the contribution of
non-factor input factors such as technological progress and management optimization
to output growth, and is a key symbol of enterprise upgrading and economic trans-
formation.

Currently, China’s financial market remains underdeveloped. The prominent prob-
lems of narrow financing channels and high financing costs for enterprises have be-
come important bottlenecks restricting corporate innovation and TFP improvement.
When enterprises face lower financing costs, they can more easily obtain funds for
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R&D and production optimization; conversely, high financing costs squeeze the space
for innovation input and inhibit the improvement of production efficiency. The report
of the 20th National Congress of the Communist Party of China clearly proposes to
"focus on improving TFP" and "deepen the structural reform of the financial supply
side," emphasizing the role of finance in providing financing support and insurance
guarantees for the real economy. In this context, clarifying the internal relationship
among financing costs, corporate innovation, and TFP is of great practical significance
for optimizing the financing structure and promoting industrial upgrading.

2 Research Hypotheses

2.1 Financing Costs and TFP

Financing cost is the price of capital used by enterprises, and its existence stems from
market frictions. The "perfect market" assumed by the MM theory without taxes does
not exist; in reality, there are a series of market frictions such as information asym-
metry, principal-agent problems, and transaction costs, leading to financing constraints
for enterprises. Combined with financial risks and economic uncertainty, strict credit
evaluation and credit policies further push up financing costs.

Corporate TFP is an important reference indicator reflecting an enterprise’s pro-
duction efficiency and technical level, and an important manifestation of high-quality
economic development. The inhibitory effect of high financing costs on corporate TFP
is reflected in two aspects: first, the difficulty of external financing increases, forcing
enterprises to rely on limited internal funds for fixed investment, making it difficult to
minimize capital costs and leading to distorted resource allocation!!]; second, long-term
R&D input requires substantial capital support, and high financing costs squeeze the
space for innovation input, hindering technological progress and efficiency improve-
ment>3]. Based on this, the following hypothesis is proposed:

H1: There is a negative correlation between corporate financing costs and TFP;
reducing financing costs can promote TFP improvement.

2.2 Financing Costs, Corporate Innovation, and TFP

Corporate innovation is the core focus of the innovation-driven development strategy,
characterized by a long cycle, high risks, and large capital demand. Except for a small
amount of internal funds, it mainly relies on external financing. The level of financing
costs directly affects the scale and effect of corporate innovation input: lower financing
costs can alleviate capital pressure, increase R&D input, and promote the development
of new technologies and products!*); at the same time, it optimizes resource allocation
and talent introduction to improve innovation output’®, and has a positive impact on
corporate innovation performancel® .

There is a close connection between corporate innovation and TFP: innovation can
promote the transfer of resources from low-efficiency sectors to high-efficiency sectors
at the macro level, and realize the optimal allocation of factors such as labor and capital
among different production sectors at the micro level™; conversely, high financing
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costs force enterprises to reserve funds to deal with risks, reduce innovation invest-
ment, and inhibit TFP improvement!®. Based on this, the following hypothesis is
proposed:

H2: Reducing financing costs indirectly promotes TFP improvement by enhancing
corporate innovation capabilities.

3 Research Design

3.1 Empirical Model

To test the relationship between financing costs and TFP, a fixed-effect model is con-
structed as follows:

TFPijn= o + BFCijn + yXijne + 1 + vi + pi + €ijie 1)

i, j, h and t represent enterprise, province, industry, and year respectively; TFPijht is
corporate TFP; FCy is financing cost; Xji is the control variable at the listed enter-
prise level; u;, v; and p; are provincial, time, and industry fixed effects respectively;
gjm 1S the random error term. Furthermore, to verify the role of corporate innovation,
the following model is constructed:

INNOijne = Bo + BiF Cijne + pXijne + 1 + ve + pi + Eie (2)

INNO;yj, is the level of corporate innovation, measured by innovation input (the
proportion of R&D expenditure to operating income) and innovation output (the loga-
rithm of the total number of granted patents plus 1) respectively.

3.2 Variable Measurement

Total Factor Productivity: This paper uses the Levinsohn-Petrin (LP) method for
measurement, which uses intermediate inputs as proxy variables to solve the problems
of negative investment and endogeneity, and is superior to the Olley-Pakes (OP)
method and Data Envelopment Analysis (DEA) method.

Financing Costs: This article uses the ratio of net financial expenses to total debt as
the explanatory variable, and further uses the detailed items of financial expenses
(interest expensesthandling feestother financial expenses) for more accurate meas-
urement, which is used for heterogeneity analysis.

Control Variables: With reference to relevant literature, this paper selects important
indicators that affect and reflect the production and operation status of enterprises as
control variables for regression, including enterprise age, enterprise scale, as-
set-liability ratio, return on assets, cash ratio, growth, operating capacity, number of
directors, and proportion of independent directors.
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33 Data Source

This paper selects A-share manufacturing enterprises listed on the Shanghai and
Shenzhen Stock Exchanges in China from 2006 to 2020 as the research sample. The
corporate financial data are from the Wind Database, and the patent grant data are from
the State Intellectual Property Office of China. Finally, a total of 14400 observations
were obtained from 1710 listed companies.

4 Empirical Process and Result Analysis

4.1 Benchmark Regression

This paper uses a multi-dimensional fixed-effect model to estimate the regression
model, and the results are shown in Table 1. Columns (1)-(3) take FC1 as the inde-
pendent variable, and Columns (4)-(6) take FC2 as the independent variable, with
control variables and fixed effects added step by step. The results show that regardless
of whether control variables and fixed effects are added, financing costs are signifi-
cantly negatively correlated with TFP at the 1% significance level, which verifies
Hypothesis H1.

Table 1. Benchmark Regression Results.

@ ) 3) () (5 (6)
FC1 -0.024%** -0.053%%%  _(.044%**
(-3.101) (-3.950) (-4.065)
FC2 -0.005%* -0.048%** -0.041%**
(-0.827) (-4.657) (-5.083)
Control
. NO YES YES NO YES YES
Variables
Year NO NO YES NO YES YES
Industry NO NO YES NO YES YES
Province NO NO YES NO YES YES
R2 0.001 0.740 0.781 0.001 0.741 0.781
adj. R2 0.001 0.740 0.779 0.001 0.740 0.780

4.2 Robustness Tests

Changing the Sample Interval: Severe economic conditions will affect the cost of
enterprises obtaining financing and hinder enterprise development. This paper excludes
data from 2006 to 2010 (affected by external shocks such as the financial crisis and
ice-snow disasters) and conducts regression using data from 2011 to 2021. As shown in
Columns (1) and (2) of Table 2, the coefficients of financing costs remain negative at
the 1% significance level, consistent with the benchmark regression.

Lagged Independent Variables: Considering the time lag of the impact of financing
costs, the core independent variables are lagged by 2 and 3 periods for re-regression. As
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shown in Columns (3)-(6) of Table 2, the coefficients of lagged financing costs are still
significantly negative, indicating that the effect of financing costs presents a dynamic

superimposition characteristic in the time series and has a long-term effect.

Table 2. Robustness Test.

Q9] 2 3) 4 (%) ©)
FC1 -0.043%%%
(-4.171)
FC2 -0.038%%*
(-5.153)
12FC1 -0.028%%*
(-3.031)
13FC1 -0.024%*
(-2.569)
12FC2 -0.035%%%
(-4.837)
13FC2 -0.034 %%
(-4.187)

R2 0.783 0.784 0.778 0.777 0.776 0.775

adj. R2 0.782 0.783 0.776 0.775 0.774 0.773

Replacing the Dependent Variable: The ACF method is used to modify the LP
method to calculate corporate TFP, and the per capita capital stock is used as a proxy
variable for production efficiency for regression. As shown in Columns (1)-(4) of Table
3, FC1 and FC2 are significantly negatively correlated with TFP_ACF and K, verifying
the robustness of the conclusion.

Replacing the Independent Variable: There are significant differences in debt levels
and financing costs among different industries; even within the manufacturing sector,
there are differences among major manufacturing categories. To reduce the impact of
industry factors on the regression results, a relative financing cost indicator is con-
structed by subtracting the industry average from the financing cost for robustness
testing. As shown in Columns (5) and (6) of Table 3, the conclusion remains un-
changed.

Table 3. Robustness Test.

(1 @ (3) ) ©) (6)
TFP_ ACF  TFP ACF K K TFP LP  TFP LP
FCI 0.012%%* -0.155%%%
(-2.578) (-14.816)
FC2 0,013 %% 0.123%%*
(-3.422) (-13.802)
FC1 -0.045% %%
(-4.220)
FC2 -0.042 %%
(-5.299)
R2 0.533 0.534 0.376 0.374 0.781 0.781
adj. R2 0.531 0.531 0.372 0.371 0.780 0.780
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4.3 Endogeneity Test

There may be reverse causality between TFP and financing costs (enterprises with high
productivity have higher credit ratings and lower financing costs). The number of bank
headquarters in each province in 1936 and the lagged first-period financing cost are
selected as instrumental variables for two-stage regression. The results in Table 4 show
that the coefficients of FC1 and FC2 are -0.054 and -0.066 respectively, consistent with
the direction of the benchmark regression. This indicates that after considering en-
dogeneity, the inhibitory effect of financing costs on TFP is stronger. The p-value of the
Kleibergen-Paap rk LM statistic for the under-identification test is less than 0.01, which
significantly rejects the null hypothesis of "instrumental variable under-identification"
at the 1% level. The Cragg-Donald Wald F statistic for the weak identification test is
much larger than 10, rejecting the weak instrumental variable hypothesis. The p-value
of the Hansen J statistic for the over-identification test is greater than 0.1, indicating
that the instrumental variables are exogenous and the selection is reasonable.

Table 4. Endogeneity Test Using Instrumental Variable Method.

(@) @
FCl -0.054%**
(-3.362)

FC2 -0.066***
(-5.600)

R2 0.730 0.728

adj. R2 0.729 0.727
Kleibergen-Paap rk LM 1836.086 1421.438
Cragg-Donald Wald F 6400.766 5781.336

Hansen J 0.983 0.822

4.4  Mechanism Analysis

This paper verifies the positive impact of reduced financing costs on innovation
through empirical analysis, and establishes the transmission mechanism of financing
costs affecting TFP'Y. The regression results are shown in Table 5. Financing costs are
significantly negatively correlated with both innovation input and output. Reduced
financing costs improve the level of corporate innovation, thereby indirectly promoting
the improvement of corporate TFP, which verifies Hypothesis H2.

Table 5. Innovation Transmission Mechanism.

() @ 3 4

RD RD Patent Award Patent Award
FC1 -0.001*** -0.093***
(-3.467) (-4.473)
FC2 -0.001%* -0.079%**
(-2.653) (-5.335)
N 14400 14400 14400 14400
R2 0.403 0.402 0.500 0.500

adj. R2 0.399 0.399 0.497 0.497
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4.5  Heterogeneity Analysis

Enterprise Scale: The sample is divided into large enterprises and
small-and-medium-sized enterprises for regression. As shown in Columns (1)-(2) of
Table 6, the coefficients of financing costs are -0.05 and -0.026 respectively, indicating
that the promotion effect of reduced financing costs on TFP is stronger for large en-
terprises. The reason is that large enterprises have larger innovation investment scales
and heavier financing constraints; after financing costs are reduced, they can quickly
expand R&D input to achieve scale effects; small-and-medium-sized enterprises tend
to invest funds in scale expansion, with relatively limited input in innovation and
efficiency improvement.

Nature of Property Rights: The sample is divided into state-owned enterprises and
non-state-owned enterprises for regression. As shown in Columns (1)-(2) of Table 6,,
the coefficients of financing costs are -0.55 and -0.02 respectively, indicating that the
efficiency improvement effect of reduced financing costs is more significant for
state-owned enterprises. This is because state-owned enterprises have political ad-
vantages (such as policy inclination) and resource endowment advantages (such as
sufficient mortgage assets); after financing costs are reduced, they can make fuller use
of funds to expand innovation and amplify their own technical and scale advantages.

Industry Nature: Regression is conducted by grouping strategic emerging industries
and other industries!'!). As shown in Columns (5)-(6), in strategic emerging industries,
financing costs are significantly positively correlated with corporate TFP at the 1%
significance level. This result is largely attributed to the extremely high uncertainty of
returns and uncontrollable risks in strategic emerging industries. Debt financing in-
hibits the innovation of strategic emerging enterprises, thereby affecting the
high-quality development of enterprises.

Table 6. Heterogeneity Analysis.

®)
. 6)
(1) 2) 3) “ Strategic Oth
er
Large  Small&Medium State-Owned Non-State-Owned Emerging .
K Industries
Industries
FC1 -0.050%** -0.026%* -0.055%* -0.020%** 0.023%*  -0.049%**
(-4.542) (-2.134) (-2.705) (-1.393) (2.024)  (-4.419)
N 12213 2187 5863 8537 730 13669
R2 0.787 0.620 0.815 0.761 0.789 0.780
adj. R2 0.785 0.606 0.813 0.758 0.773 0.778

5 Conclusions

5.1 Research Conclusions

This paper selects A-share listed enterprises in China from 2006 to 2021 as the research
sample, and conducts an empirical analysis of the proxy variables of financing costs
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and corporate TFP data to demonstrate the relationship between corporate financing
costs and TFP. Results shows that there is a significant negative correlation between
corporate financing costs and TFP; reducing corporate financing costs and increasing
the availability of corporate financing can improve enterprise production efficiency.
This conclusion is verified by robustness and endogeneity tests, with reliability. Re-
duced financing costs indirectly promote TFP growth by increasing innovation input
and improving innovation output.

5.2 Policy Recommendations

Based on the above research conclusions, this paper puts forward the following policy
recommendations: (1) For the government, it is necessary to take policy guidance as the
core and adopt multiple measures to reduce the financing costs of manufacturing en-
terprises, and further solve the problem of "difficult and costly financing". The gov-
ernment should strengthen policy guidance, strengthen the orientation of financial
services for the real economy, promote the construction of a multi-level capital market,
deepen the structural reform of the financial supply side, improve the financing guar-
antee and insurance mechanism, effectively reduce the financing risks and costs of
enterprises, and release clear policy support signals for enterprise innovation and
development.

(2) For enterprises, they should take the initiative to expand financing channels,
make full use of the multi-level capital market, alleviate their own financing con-
straints, and reduce financing costs!!'>!3). In terms of capital allocation, they should give
priority to supporting R&D and technological upgrading, improve the efficiency of
innovation input, make rational and full use of limited funds, stimulate their own in-
novative development, and effectively transform innovation achievements into a
driving force for TFP improvement. They should also formulate differentiated devel-
opment strategies based on their own characteristics to achieve high-quality develop-
ment.
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