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Abstract. This study investigates financial resource misallocation stemming
from "ownership bias" and "scale discrimination" within China's high-quality de-
velopment paradigm. Using 2011-2022 data from A-share non-financial listed
firms, we find financial development significantly alleviates corporate financing
constraints through reducing investment-cash flow sensitivity. The research pro-
vides empirical evidence on financial development's micro-level effects in China,
with methodological contribution through a provincial financial development in-
dex that effectively captures regional heterogeneity.
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1 Introduction

Based on the firm-level evidence in Levine and Warusawitharana (2021)*, financial
development influences corporate financing through dual mechanisms of scale econo-
mies and efficiency improvements by alleviating financial frictions that constrain
productivity growth. China's unique "bank-dominated with government intervention"
system features policy-driven credit allocation to SOEs® and local government-led de-
velopmental finance®, creating distinct evolutionary paths in structural optimization,
efficiency gains, and scale expansion. Financing constraints arising from capital market
imperfections'are measured using the SA index® supplemented by the WW index.
These constraints cause underinvestment, precautionary cash holdings®, and suppressed
R&D’, disproportionately affecting private and small-medium enterprises?.
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2 Methodology
2.1  Conceptual Framework
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Fig. 1. Conceptual Framework.

As shown in Fig.1. Financial development is achieved by reducing information asym-
metry, optimizing resource allocation, and enhancing market liquidity to alleviate fi-
nancing constraints. This study adopts the China Financial Development Index of the
International Monetary Fund to comprehensively measure the depth, efficiency and sta-
bility of finance. Fig.2 data shows that from 2011 to 2022, this index has demonstrated
a sustained cyclical growth pattern, rising from 0.51 to 0.65, an increase of 1.27 times,
while maintaining a stable development momentum.
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Fig. 2. China Financial Development Index.
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This study constructs a provincial financial development index (FinDev_province) in-
corporating six dimensions: traditional financial intermediation, capital market devel-
opment, insurance functions, inclusive finance, and digital finance. The core innovation
lies in establishing digital finance as an independent dimension, enabling comprehen-
sive measurement of both conventional financial activities and emerging digital for-
mats. This multidimensional framework overcomes single-metric limitations, provid-
ing standardized interregional comparison tools while addressing the FinTech assess-
ment gap in emerging market financial development research.

Provincial Financial Development Index= 0.35 (Deposit & Loan Balance/GDP) +
0.25 (Equity Financing/GDP) + 0.15 (Bond Financing/GDP) + 0.15 (Insurance Pre-
mium Income/GDP) + 0.15 (Small & Micro Enterprise Loans/Total Loans) + 0.1 (Dig-
ital Payment Transaction Volume/GDP)

2.2 Model and Hypothesis
2.2.1 Baseline Model (Model 1).

FinancingConstraints;, = a + f1FinDev;, + f2FirmCharacteristics;, + f3MacroCon-
trolst + €,

H1: The financial development index is negatively correlated with financing con-
straints. The higher the level of financial development, the lower the financing con-
straints of enterprises.

2.2.2 Mechanism Test Model (Model 2).

Investment;, = a + f1CashFlow; + B2FinDev;, + 3(CashFlow;, x FinDev;,) + yCon-
trols;, + €

H2: Financial development alleviates financing constraints by reducing investment-
cash flow sensitivity. The interaction term between the financial development index
and cash flow has a significant negative impact on financing constraints.

H3: The mitigating effect of financial development on financing constraints is mod-

erated by firm ownership and regional characteristics. Specifically, this effect is more
pronounced for private enterprises, large firms, and firms in the western region.
The SA index serves as the proxy variable for financing constraints, with the national
financial development index as the explanatory variable. Robustness checks employ
three approaches: (1) substituting the financing constraint measure with the WW index;
(2) replacing the explanatory variable with the provincial financial development index;
and (3) conducting subsample analysis by ownership and region.
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2.3  Descriptive Statistics

Variable Mean SD Min Median Max N
SA index -3.8317 0.2817 -59312 -3.8327 -1.4554 39187
WW index -1.0184 0.0875 -29757 -1.0137 -0.3789 33508
Investment 0.0495 0.0496 0.0002 0.0347 02257 39373
FinDev_cuina 0.61 0.05 0.51 0.63 0.67 12
FinDev_proviace 0.21 0.16 0.00 0.18 1.00 372
CashFlow 0.1094 02197 -0.5148 0.1037 0.7006 36825
Age 10 8 0 8 32 39187
SOE 0.3531 04779 0 0 1 35852
Size 22,1493 13522 149416 21.9634 28.6365 39311
Leverage 04234 02156 00515 04098 09723 39681
ROA 0.0537 0.0424 0.0016 0.0443 02109 34522
NWC 02300 0.8300 -04588 02424 08168 39668
Industry Growth 02179 03036  -0.133 0.1579 1.7812 38496
Tobin's Q 1.6986 4.4024 0.1367 1.1851 8.5386 36107
Variable Mcan SD Min Median Max N
GDP Growth ¢ 6.6 2.1 23 69 9.5 12
GDP Growth proviece 7.6 32 -5.0 78 164 37
Interest Rate 4.75 1.00 365 4.35 6.56 12

Fig. 3. Descriptive Statistics.

As shown in Fig.3. The SA and WW indices align with established measurement con-
ventions in existing literature. Investment shows a mean of 4.95% and median of
3.47%, with right-skewed distribution indicating conservative investment behavior
among most sample firms. Leverage, ROA, and Tobin's Q distributions correspond
with typical characteristics of Chinese listed companies. Substantial cross-province het-
erogeneity in GDP growth is observed, with a standard deviation of 3.2% and an ex-
treme minimum of -5.0%, reflecting China's regional development disparities.

2.4  Correlation Analysis

As shown in Fig.4. Both SA index and WW index demonstrate statistically significant
negative correlations with financial development. The significant positive correlation
(0.190) between Investment and CashFlow confirms the presence of typical invest-
ment-cash flow sensitivity in the sample.
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SA ww v FinDev.c FinDevy  CF  CF FinDevc CF FinDevr  Age
SA 1

ww 0060%** 1

Inv 0154 0016** 1

FinDev_c 0.342%**  0.153***  0.125%** 1
FinDev_p 0.254%**  0.081***  0.020°** 0.604%** |

CF 0.020%* 0.236***  0.190***  0.093*** 0047*** |

CF_FinDev_c | 0.080°**  0.038***  0.032*** 0.212*** 0.108*** 0.022*** 1|

CF_FinDev_r | 0.046***  0.058*** 0010 0.096***  0.040***  0.118*** 0.591*** 1

Age 0.481°**  0.190*** 0267°*** 0.149*** 0.005 0.022%**  0.034*** 0.029%** 1

SOE 0.084%**  0.238%**  0.142°**  0.079*** 0.162*** 0.018** -0.002 0.025%** 0.486°**

Size 0.027%**  0.782***  0.057***  0.199*** 0.104***  0.136***  0.042*** 0.054%** 0.359%**

Leverage 0.091%**  0.219***  0.111°**  0.026*** 0033***  0.153***  0.024*** 0.009 0.333%¢¢

ROA 0.067***  0.266***  0.150*** 0.074*** -0.008 0.329%**  0.075%** 0.004 0.143%%+

NWC 0.085%**  0.150***  0.110*** 0.031*** 0084*** 0.089*** 0.037*** 0.042%++ 0.324%%+

Ind_G 0.014* 0.046%**  0.006 0.036***  0.088*** -0.004 -0.006 0.010 0.019**

GDPg_c 0.235%**  0.116*** 0.058*** 0.696*** 0462*** 0.068*** 0.100*** 0.049%*+ 0.094%*+

GDPg_r 0.252%**  0.127*** 0.087*** 0.714*** 0550*** 0.046*** 0.127*** 0.063%** 0.106***

Interest 0362%**  0.131***  0.110*** 0.949*** 0676*** 0.084*** 0.196*** 0.091%** 0.142%*+

TobinQ | 0.038%%*  0.277***  0.056°**  0.056***  0.006 -0.011 -0.007 0.031%** 0.098%**
SOE Size Leverage ROA NWC Ind_G GDPg ¢ GDPg_p Interest TobinQ

SOE 1

Size 0.364*** 1

Leverage | 0277*** 0.441*** |

ROA 0.058***  0.042***  0380*** |

NwC 0263***  0.330*** 0.683*** 0.340*** 1

Ind_ G 0.027***  0.016* 0.011 0.054***  -0.015* 1

GDPg_c | 0.050***  0.128***  0.024***  0.068*** 0.014* 0.174%** 1

GDPg_p | 0.064%***  0.160*** -0.006 0.068°**  -0.018**  0.147*** 0.843*** |

Interest 0.090***  0.192*** -0.015* 0.070***  0.010 0.035%**  0.603***  0.666*** 1

TobinQ 0.049***  0.276***  0.060***  0.058***  0.000 0.037***  0.001 0.002 0.061*** 1

Fig. 4. Correlation Analysis.

2.5  Multicollinearity Diagnostics

As shown in Fig.5. While the VIF for FinDev_cpina and Interest exceeded 10, the ma-
jority of control variables exhibited VIFs consistently below 2.5, indicating a well-
specified model. Replacing the explanatory variable with provincial financial develop-
ment further improved multicollinearity diagnostics, yielding an excellent mean VIF of
1.71 and a maximum VIF of 2.39, robustly supporting the validity of the variable se-
lection.

Variable FinDev_c Interest Leverage GDP_» NWC Size Age SOE ROA TobinQ Ind G Mean VIF
VIF 13.20 10.43 2.34 225 203 177 154 144 131 1.23 1.06 3.51

Variable FinDev_c Interest Leverage NWC GDPg ¢ Size Age SOE ROA CF TobinQ CF_FinDev ¢ Ind G Mean VIF
VIF 13.28 10.38 2.56 227 227 179 157 148 146 131 1.18 1.08 1.06 321

Variable FinDev_p Interest  Leverage GDPg p NWC Size Age SOE ROA TobinQ Ind G  Mean VIF
VIF 177 231 239 1.92 2.09 1.76 158 149 1.31 1.19 1.04 1.71

Fig. 5. Multicollinearity Diagnostics.
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2.6  Benchmark Regression and Robustness Test

(1) (2) (3)

SA index SA index WW index
(China's FinDev) (Provincial FinDev) (China’s FinDev)
FinDev_c u -2.588""
(0.025)
FinDev_p 1 -0.781""*
(0.104)
FinDev_¢ p -0.193"
(0.015)
Ind G -0.754™" 0.006 -0.020
(0.064) (0.004) (0.043)
FinDev_¢ 1y Ind_G 1.320""
(0.110)
FinDev_p , Ind_G 0.072""
(0.021)
FinDev_¢ 12 Ind_G 0.022
(0.072)
SOE 0.055"" -0.001 0,015
(0.008) (0.008) (0.005)
Leverage -0.081"" -0.013 0.016
(0.015) (0.020) (0.010)
Constant 2220 -3.598™" -0.924™"
(0.015) (0.032) (0.010)
N 28830 28705 21373
R? 0.619 0.657 0.027
F 3933.182 26.740 73.261

Notes: *** ** and * indicate significance at the 1%, 5%, and 10% levels, with robust standard errors clustered
by firm in parentheses. * p < 0.1, ** p < 0.05, *** p < 0.01

Fig. 6. Benchmark Regression and Robustness Test.

As shown in Fig.6. The use of a lag term setting aims to alleviate the endogenous bias
caused by bidirectional causality and simultaneously capture the transmission time lag
effect existing in the process of influencing the real economy. Financial development
significantly alleviates corporate financing constraints. The interaction with industry
growth uncovers structural heterogeneity in resource allocation, where national-level
crowding-out contrasts with provincial policy synergy. Firm heterogeneity further
moderates this effect, as state ownership reduces constraints in credit markets but in-
creases them in capital markets, and high leverage enhances credit in banking systems
while signaling risk in public markets.
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2.7 Mechanism Test and Robustness Test

m @

Investment Investment

(China’s FinDev) (Provincial FinDev)
CashFlow -0.001 -0.001
(0.003) (0.003)
FinDev_ 0149
(0.019)
CF_FinDev_ -0.100™"
(0.039)
SOE -0.009™" -0.010™
(0.002) (0.002)
Size 0.006™ 0.006™
(0.001) (0.001)
Leverage 0037 -0.038™
(0.004) (0.004)
ROA 0.046™ 0.046™
(0.005) (0.005)
NWC 0031 0,032
(0.004) (0.004)
Ind_G 0.001* 0.002"
(0.001) (0.001)
TobinQ -0.000 -0.000
(0.000) (0.000)
FinDev_p 0.001
(0.004)
CF_FinDev_p -0.006
(0.007)
Constant 0010 0,029
(0.021) (0.020)
N 30377 30376
R? 0.104 0.109
F 105.25 5742

and 10% levels, with robust standard errors
*p<001

Notes: ***,** and * indicate significance at the 1

clustered by firm in parentheses. * p< 0.1, ** p < 0.05,

Fig. 7. Mechanism Test and Robustness Test.

As shown in Fig.7. The negative interaction between financial development and cash
flow confirms that financial deepening reduces investment-cash flow sensitivity, alle-
viating financing constraints. While provincial financial expansion eases constraints
through credit supply, it fails to improve capital allocation efficiency, as shown by its
lack of impact on investment-cash flow sensitivity. Moreover, the insignificance of
Tobin's Q highlights the limited role of market signals in China's investment decisions,
which remain more influenced by credit availability and industrial policy.

2.8  Endogeneity

As shown in Fig.8. The model employs firm and year fixed effects, controlling for firm
size and leverage. Using geographic distance to Shanghai as an instrumental variable
for financial development, the first-stage F-statistic of 17.25 confirms instrument
strength. Second-stage results indicate each unit increase in financial development
raises the SA index by 0.130 units, demonstrating significant financing constraint re-
duction.

SA index;, = o+ SF1FinDev_provis + f2Sizeis + f3Levi+ i + A+ €

FinDev_provig = 80 + 81IV_Dist_Shanghai + 6,Sizei + dsLevie + pi + A + Vi
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SA index;; = a + f1FInDev provit + f2Sizeic + f3Levie+ i + A+ €

(1) FinDev_p (2) SAindex
First Stage Second Stage
IV_Dist_Shanghai 0.000%**
(0.000)
Size 0.007** -0.029%+*
(0.003) (0.003)
Leverage 0.041%%* 0.014%*
(0.009) (0.007)
ROA 0014
(0.031)
GDPg_» 0017
(0.009)
FinDev_r_hat 0.130%*
(0.057)
Constant 0.131 322300
(0.094) (0.070)
N 35912 35912
R 0911 0.959

The first-stage F-statistic is 17.25, exceeding the Stock-Yogo critical value of 16.38.
Significance levels: * p<0.1, ** p<0.05, *** p<0.01.

Fig. 8. Endogeneity.
2.9  Heterogeneity
[0} (&3] (O] @ ®) (©)

Economically Northwest

SOEs Private Large SMEs Developed and Qinghai-

Eastem Regions  Tibet Regions
FinDev_c 03779  0.7864™ 07216  0.5881™ 07128 0.7424°
(0.1627)  (0.1293)  (0.1617)  (0.1337) (0.1535) (0.4169)

TobinQ 00561 0.0234™ 00148 00317 0.0289™ 0.0372"
(0.0018)  (0.0012)  (0.0021)  (0.0011) (0.0016) (0.0042)
ROA -03379""  -0.1520™"  0.2577""  -0.1871°" -0.3345™ -0.0373
(0.0345)  (0.0231)  (0.0351)  (0.0226) (0.0292) (0.0668)
Leverage  -0.1851°  0.0425™  0.1907°"  -0.0449™ -0.1302" 0.0398
(0.0132)  (0.0121)  (0.0133)  (0.0117) (0.0133) (0.0351)

NWC 00776 0.0595™° 00411 00141 0.0220" -0.0680™
(0.0108)  (0.0099)  (0.0119)  (0.0095) (0.0112) (0.0275)
CashFlow -0.0515™"  -0.0050  0.0582"" -0.0182" -0.0246™ -0.0241
(0.0098)  (0.0075)  (0.0100)  (0.0075) (0.0090) (0.0245)

Inv -0.0583 0.0817" 0.0406 0.0435 0.0140 03071""
(0.0492)  (0.0334)  (0.0459)  (0.0356) (0.0418) (0.1043)

Age 00217 00182 00193 -0.0189™" -0.0225™ 0.0161™"
(0.0003)  (0.0003)  (0.0003)  (0.0003) (0.0003) (0.0007)

Size 0.1089  0.0074™ 0.0857"" 00218
(0.0016)  (0.0017) (0.0017) (0.0049)

SOE 0.0882""  0.0066" 0.0234™ -0.0561""
(0.0042)  (0.0038) (0.0044) (0.0102)
Ind G -0.0016 0.0052 0.0037 -0.0040 0.0010 -0.0050
(0.0056)  (0.0055)  (0.0062)  (0.0051) (0.0063) (0.0142)
GDPg_c  0.0039™ 00049  0.0053""  0.0050"" 0.0046™ 0.0066"
(0.0014)  (0.0010)  (0.0013)  (0.0011) (0.0012) (0.0035)

Interest 0.1079"  0.1304™  0.0860""  0.1300™" 01317 0.1160""
(0.0069)  (0.0052)  (0.0066)  (0.0055) (0.0062) (0.0175)

Constant ~ -6.7579""  -5.0142"" 4.6196™" -4.6846™" -6.5827" -5.1751"
(0.1397)  (0.1115)  (0.1336)  (0.1100) (0.1310) (0.3588)
N 13798 19603 17704 15697 18339 n7
R? 0.484 0.338 0284 0446 0.365 0513

Notes : ***, **, and * indicate significance at the 1%, 5%, and 10% levels, with robust standard
errors clustered by firm in parentheses. * p<0.1,** p <005, *** p<0.01

Fig. 9. Heterogeneity.
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As shown in Fig.9. Financial development exhibits significant structural heterogeneity.
The positive effect on private enterprises (0.786) doubles that on SOEs (0.378), reveal-
ing persistent "ownership discrimination" in China's financial system, primarily due to
private firms' lack of implicit state guarantees. Large enterprises gain substantially
more (0.722) than SMEs (0.588), reflecting "scale preference" driven by superior col-
lateral and transparency. Regionally, both eastern and western regions show significant
effects, with slightly stronger impacts in the west, indicating structural imbalances
where eastern regions benefit from established financial clusters while western regions
face geographical constraints and higher financial service costs.

3 Conclusions

1. Chinese A-share non-financial listed firms commonly experience financing con-
straints, though financial development significantly alleviates these constraints.
Each unit increase in China's financial development index reduces financing con-
straints by 2.588 percentage points.

2. Financial development mitigates financing constraints by reducing investment-cash
flow sensitivity. The significantly negative coefficient of the financial development-
cash flow interaction term indicates that improved financial systems diminish cor-
porate dependence on internal funds for investment.

3. Heterogeneous effects reveal structural disparities: private enterprises experience
2.08 times greater constraint reduction than SOEs, large firms show 22.7 percentage
points stronger effects than SMEs, and western regions outperform eastern regions
in constraint alleviation.

Policy recommendations advocate transitioning China's financial system toward
quality-driven development through optimized credit structures with enhanced me-
dium-long term lending for R&D innovation and multi-tier capital markets'. The frame-
work emphasizes regionally differentiated policies using financial development assess-
ments to identify gradients while eliminating credit discrimination through technology
and green finance integration. Financial infrastructure modernization requires Reg-
Tech-enhanced supervision, cross-regional credit platforms with corporate profiling,
unified movable asset registration, and Al-powered risk management supported by ro-
bust consumer protection mechanisms’.
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