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A B S T R A C T

Digital finance has provided informal financial support to small- and medium-sized enterprises (SMEs) and

solved the dilemma of acquiring formal financial support in emerging economies such as China. However,

this may lead to structural changes in entity enterprises’ asset allocations. Based on SMEs listed on the Shenz-

hen Stock Exchange: Small and Medium Enterprise Board from 2011 to 2018, this study empirically examines

the underlying mechanism of digital finance on the asset allocation behaviors of SMEs. The results show that

digital finance enables SMEs to allocate more financial assets, thus intensifying the level of financialization of

asset allocation. Furthermore, financing constraints partially mediate the relationship between digital

finance and the financialization of asset allocation. Further, we investigate financialization motivation in par-

ticular and find that the impact of digital finance on the financialization of enterprises is more significant in

enterprises with more investment opportunities and in areas with a speculative atmosphere. The results sup-

port that SMEs’ financial asset investment has an investment substitution motive rather than a reservoir

effect. Digital finance relieves SMEs’ financing constraints and reduces their financing costs. When financing

constraints are alleviated, digital finance also prevents the tendency of financialization in SMEs’ asset alloca-

tion. This study offers useful policy implications for preventing SMEs’ investment distortions in the develop-

ment of digital finance.
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Introduction

Digital finance refers to the use of digital technology by Internet

companies and financial institutions to expand related businesses,

such as capital financing, payments, and information intermediation,

thereby establishing an emerging technological model that goes

beyond traditional financial operations (Berger & Gleisner, 2009;

Huang & Huang, 2018). In this context, an important question

emerges: Can digital financing affect a firm’s asset allocation? Strong

signs suggest that digital finance changes how enterprises raise funds

and make payments, while also advancing their investment and busi-

ness strategies through Internet technologies such as big data, block-

chain, cloud computing, and artificial intelligence (Nigam et al.,

2020). Digital finance can provide small businesses with appropriate

financial services, ignoring the high-risk premiums and high operat-

ing costs associated with the traditional financial system, which

affect an enterprise’s cash flows (Chen & Li, 2023; David-West et al.,

2020; Law et al., 2018). In addition, digital finance breaks down the

financing barriers of small- and medium-sized enterprises (SMEs)

with low total assets, prominent main businesses, and rapid growth

and development; SMEs can acquire informal financial support and

alleviate financing constraints. However, it may also result in “struc-

tural” changes in asset allocation by entity enterprises. In developing

and emerging economies, digital finance is considered one of the

most effective strategies for SMEs’ financial inclusion and stability

(Knaack & Gruin, 2021).

Capital markets suffer from information asymmetries, agency

problems, and difficulties in allocating residual control through con-

tracts, which occur more frequently in emerging economies such as

China. Inadequate monitoring prevents enterprises from accessing

financing (Beck et al., 2005; Porta et al., 1997, 1998; Santos & Cincera,

2022). SMEs face significant challenges in seeking financing, and the

scarcity of seed funding leads to a significant funding gap for start-

ups and later-stage enterprises (Banerji & Fang, 2021). Digital finance

offers new technologies that improve enterprises’ access to financing

and new investment channels for investors (Buchak et al., 2018). Dis-

rupting the traditional operating mode of financial institutions,* Corresponding author.

E-mail addresses: threemengs@163.com, mengmengmeng@bupt.edu.cn (M. Meng).

https://doi.org/10.1016/j.jik.2023.100405

2444-569X/© 2023 The Author(s). Published by Elsevier España, S.L.U. on behalf of Journal of Innovation & Knowledge. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Journal of Innovation & Knowledge 8 (2023) 100405

Journal of Innovation
& Knowledge

https: / /www.journals.elsevier.com/journal-of- innovation-and-knowledge

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jik.2023.100405&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:threemengs@163.com
mailto:mengmengmeng@bupt.edu.cn
https://doi.org/10.1016/j.jik.2023.100405
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.jik.2023.100405
http://https://www.journals.elsevier.com/journal-of-innovation-and-knowledge


digital finance introduces a new business model through intelligent

algorithms and cloud computing that lowers the cost of financial

services (Demertzis et al., 2018). Parallelly, digital finance provides a

feasible solution to enterprises’ financing problems using big data,

artificial intelligence, and other advanced technologies.

Digital finance plays a positive role in improving financial institu-

tions’ business efficiency, alleviating information asymmetry, and

expanding the source of capital supply (Lu, 2018). It also allows indi-

viduals, enterprises, and start-ups to acquire the necessary financing

through the Internet, offering alternative traditional methods, such

as banks, venture capital, angel financing, and government financing

schemes (Gomber et al., 2017). The basic concept of contributing

financing through many small customers is not new, but the Internet

has reduced transaction costs and time, and simplified the process of

bringing together those seeking financing and those willing to pro-

vide it (Zhang & Liu, 2012). In general, digital finance can help allevi-

ate the financialization of entity enterprises. When the return on

entity investments is lower than the return on financial assets, funds

will be diverted from the entity economy and “hover” in the virtual

economy, which in turn is reflected in the increasing proportion of

investment in the financial assets of enterprises. The development of

digital finance affects SMEs’ asset allocation and encourages them to

switch from an entity economy to a virtual economy. This may be

because, on the one hand, large enterprises tend to have long-term

strategic plans, while SMEs may be more inclined to pursue short-

term profits for immediate benefits. On the other hand, SMEs often

have limited access to financing, and digital finance development has

alleviated their financing constraints (Santos & Cincera, 2022).

Although this topic is relevant to both research and practice, to

the best of our knowledge, no studies have explored the impact of

digital financing on asset allocation in an emerging economy. Previ-

ous studies have evaluated the economic effects of digital finance at

the macro level or from the perspective of households, and studied

the positive impact of digital finance on access to finance (Bollaert et

al., 2021; Farag & Johan, 2021). Under financing constraints, SMEs

can gain opportunities through digital financing. We extend this per-

spective by examining the effect of digital finance on firm-level finan-

cialization in asset allocation in Chinese SMEs. The underlying

mechanism of digital finance in financialization has been neglected

in the literature; thus, the current study focuses on the role of digital

finance in micro-enterprises, and investigates the impact of digital

finance on the financialization of SMEs and the specific influencing

mechanism, thus opening the black box of the new financial sector’s

transmission mechanism that affects enterprises’ investment behav-

iors. In an additional analysis, we investigate the reservoir effect and

investment substitution motivation of SMEs for digital finance and

find that digital finance has a negative impact on the entity economy.

The remainder of this paper is organized as follows: Section 2

explores the theoretical background for developing the model and

the hypotheses. Section 3 discusses the methods, data, and measures

used in the study. We then present empirical results from our addi-

tional analyzes and hypotheses tests in Sections 4 and 5. Finally, we

present our conclusions and implications in Section 6.

Theoretical background and hypotheses

The literature focuses on enterprises’ financial asset allocation

behavior from the perspective of real economic financialization.

Finance has a major impact on economic development (Dore, 2002),

and enterprises, as participants in economic development, will even-

tually be affected by financialization (Collin-Dufresne et al., 2020).

Economic financialization occurs more frequently at the micro-enter-

prise level. The profits of non-financial enterprises are derived more

from their investments in the financial market and gradually separate

from those in the real economy (Jin et al., 2022). Existing research

proposes the concept of financialization for non-financial companies

and discusses their financial investment behavior (Demir, 2007;

Krippner, 2005). Two factors affectthe non-financialon-financial

enterprises’ allocation of financial assets: risk and return. From a risk

perspective, previous studies suggest that non-financial enterprises

invest in financial assets to hedge risks (Bodnar et al., 1995), deal

with uncertainty regarding benefits and costs (Felix, 1998), deal with

liquidity risks (Opler et al., 1999), and reduce business risks (Duchin,

2010; Duchin et al., 2017). The main reason for allocating financial

assets from a profit perspective is that corporate governance in non-

financial companies has shifted from focusing on long-term growth

to pursuing short-term profits (Froud et al., 2000; Lazonick, 2010).

Academics have used the reservoir effect and investment substi-

tution theory to explain the level of financialization in the asset allo-

cation of entity enterprises. The reservoir theory suggests that entity

enterprises invest in financial assets to cope with liquidity constraints

in their businesses. By contrast, the investment substitution theory

suggests that the tendency of financialization in the asset allocation

of enterprises should be explained by the profit-seeking motive of

capital (Demir, 2009). When the return on entity investment is lower

than the return on financial assets, capital leaves the entity economy

to “hover” in the virtual economy, which in turn is reflected in the

increasing proportion of financial assets in the assets of entity enter-

prises. On the one hand, enterprises use part of their idle capital to

invest in short-term financial assets and increase their liquidity.

Thus, enterprises have achieved preservation and an increase in capi-

tal value to cope with future capital shortages. Enterprises’ financial

investment is equivalent to that of capital reservoirs (Gehringer,

2013).

On the other hand, China’s SMEs mainly obtain financing through

shadow banks because of financing difficulties and high returns from

financial investment (Du et al., 2017). An increasing number of non-

financial enterprises participate in financial market transactions and

use idle funds for lending to acquire high profits (Stockhammer &

Grafl, 2010). Additionally, financial investment performance can

improve an enterprise’s credit rating and make it easier for enter-

prises to finance (Theurillat et al., 2010). Scholars have conducted

several empirical studies on both theories, most of which suggest

that the investment substitution theory better explains the financiali-

zation of enterprises (Demir, 2009; Krippner, 2005; Orhangazi, 2008).

As more studies continue to explore the factors influencing the finan-

cialization of entity enterprises, scholars have found that the alloca-

tion of financial assets by entity enterprises is influenced by macro-

environmental factors, including economic policy uncertainty, eco-

nomic cycles, capital market development, monetary policy, indus-

trial policy, and private financial development, as well as micro

factors, including institutional investor shareholdings, intra-group

capital markets, CEO financial backgrounds, management overconfi-

dence, and diversification (Baker et al., 2016; Gonz�alez & Sala, 2014;

Gulen & Ion, 2016; Julio & Yook, 2012; Lin & Tomaskovic-Devey,

2013; Luo & Zhu, 2014; P�astor & Veronesi, 2013). However, limited

attention has been paid to how SMEs, as special beneficiaries of the

rapid development of digital finance, allocate their assets and

whether they increase their financial assets driven by profit-seeking

capital.

In contrast to large enterprises, which generally have a standard-

ized strategic decision-making process and asset investment deci-

sions and are less restricted by financing sources, SMEs are more

flexible in their decision-making and are more likely to be limited to

immediate interests and rush after short-term profits (Liu et al.,

2022; Nicolas, 2022; Saunila, 2020). However, they often have

restricted access to financing (Singh & Kaur, 2021). In the traditional

financial services system, financial capital is allocated mainly to inef-

ficient but safe state-owned enterprises or policy-supported indus-

tries and sectors, while banks shut out many SMEs (Hornuf et al.,

2021). Digital finance provides SMEs with substantial, low-cost

access to financing. However, compared to large companies that can
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choose from diverse investment opportunities, SMEs often find it

difficult to find good investment opportunities and may invest the

financing they acquire through digital finance in financial assets to

obtain short-term gains. The external financing environment for

SMEs has changed, as has the financing approach; such changes

will inevitably affect the asset allocation behaviors of enterprises.

Financial asset investments require an enterprise to have spare

funds and a certain level of risk management capability. The revo-

lutionary changes brought about by information technology have

made it easier to measure the rate of return and risks of invest-

ment projects, influencing the choice of investment in financial

asset projects. Against this background, we propose the following

hypothesis:

H1: The development of digital finance has a positive effect on

financialization in SMEs’ asset allocation.

Digital finance has freed itself from the constraints of brick-

and-mortar outlets and built direct communication platforms

between the supply and demand sides of funds using artificial

intelligence, big data, the Internet, and other network information

technologies. Thus, it effectively brings together the funds of retail

investors straying from the capital market at a lower cost, thereby

enabling them to provide financial services with relative cost

advantages and alleviating SMEs’ financing constraints. The impact

of digital finance on asset allocation is mainly achieved by alleviat-

ing SMEs’ financing constraints, with information asymmetry often

considered an important cause of financing difficulties for SMEs.

While traditional banking and financial institutions focus more on

hard information such as financial statements and collateral when

approving loans (Jin et al., 2022), digital finance relies on a large

amount of non-financial information deposited on the Internet to

measure relevant credit models (Herzenstein et al., 2011). This big

data processing model crosses the financing threshold set by tradi-

tional financial institutions and alleviates the disadvantage of inad-

equate hard information for SMEs, allowing them access to

financing. In other words, digital finance can reduce information

asymmetries and break down the financing boundaries set by tra-

ditional financial institutions, enabling capital markets to converge

toward a state without financial markets.

However, emerging technologies have boosted technological

innovation in the traditional financial services sector (Hilmersson

& Hilmersson, 2021; Ma & Zhu, 2022), forcing traditional banks

and other financial institutions to engage in intense market com-

petition (Banerji & Fang, 2021), leading to a spillover effect in

alleviating information asymmetry for SMEs. With a new disrup-

tive impact on risk assessment, information mining, and risk

management (Arjunwadkar, 2018), digital finance has prompted

traditional financial institutions, such as banks, to actively make

changes, with commercial banks embarking on the development

of technologies, including fintech and digital finance (Giaretta &

Chesini, 2021), in which they use big data technologies to mine

customer information and increase the probability of including

long-tail groups in the scope of their services. Consequently, on

the one hand, digital financing directly increases the availability

of information for SMEs; on the other hand, it forces banks and

other financial institutions to make technological changes

through competitive effects and spillover effects (Hu et al., 2021),

thereby increasing information transparency for SMEs and ulti-

mately alleviating their financing constraints.

However, it remains questionable whether easing financing con-

straints for SMEs affects their level of financialization in asset allocation.

This studymaintains that it is necessary to analyze different financializa-

tionmotivations simultaneously. On the one hand, if the financialization

motivation of SMEs is manifested as a reservoir to serve the entity econ-

omy, with the continuous development of digital finance, decreasing

information asymmetry and increasing access to external financing

opportunities that enterprises face will, to some extent, alleviate SMEs’

financing constraints (Si et al., 2021). On the other hand, the reservoir

theory suggests that non-cash financial assets provide strong liquidity,

and enterprises that identify potential investment opportunities or face

financing constraints can quickly liquidate financial assets to ease

liquidity constraints (Almeida et al., 2004). According to this logic, if dig-

ital finance eases SMEs’ financing constraints (Nikolov et al., 2021), it

may reduce their allocation of financial assets. In other words, digital

finance development should reduce the financialization of SMEs. How-

ever, existing literature reveals that there are still imbalances and inade-

quacies in the development of digital finance in China at the current

stage, a fact that may result in new types of financial exclusion, as some

disadvantaged groups are unable to fully enjoy the benefits of digital

finance without appropriate Internet tools and financial literacy. Sup-

pose SMEs lack hardware facilities or technical talent to cope with

changes in information technology, or are in such a poor financial eco-

system that they are slow to respond to new technological changes and

unable to keep up with the development of digital finance; in this case,

this will have a limited impact on alleviating the enterprises’ financing

constraints. Even if the financing environment of SMEs has somewhat

improved, they will still make precautionary savings subject to the

availability of resources to cope with possible future financial distress.

In other words, digital finance may also increase the financial asset allo-

cations in the context of the reservoir effect.

In contrast, if SMEs allocate financial assets motivated by the

investment substitution theory, they may allocate higher-yielding

financial assets when financing constraints are alleviated, and they

are encouraged to improve their corporate performance and chase

financial profits in the face of a downturn in the entity economy.

Therefore, the alleviation of financing constraints through digital

finance becomes a funding source for investments in financial assets,

leading to a higher proportion of financial asset allocation. Accord-

ingly, we propose Hypothesis 2.

H2: Digital finance improves the financialization level of SMEs by

alleviating their financing constraints.

Summarizing the above hypotheses, we present the theoretical

framework in Fig. 1, which demonstrates the relationship between

digital finance and asset allocation. As an independent variable, digi-

tal finance is expected to be positively related to asset allocation

(H1), and financing constraints mediate the relationship between

digital finance and asset allocation.

Fig. 1. Theoretical framework.
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Methodology

Sample selection and data sources

We primarily obtained financial data of companies listed on the

China Shenzhen Stock Exchange: Small and Medium Enterprise

Board (SMEB; the SMEs described in the current study refer to these

enterprises) from 2011 to 2018 (Feng et al., 2022; Zhao & Su, 2022).

The SMEB is an SME coalition set up by the Shenzhen Stock Exchange

in February 2003 to encourage independent innovation. It is posi-

tioned to provide financing channels and development platforms for

SMEs with prominent businesses and growth, promoting rapid

growth and development. Companies listed on the SMEB are rela-

tively small in scale compared to the main board, and SMEs often

face financing constraints in China. Therefore, digital finance may

affect investment behavior by alleviating corporate financing con-

straints. The core explanatory variable of this study is the digital

finance index released by the Digital Finance Research Center of

Peking University, and the data are available from 2011 to 2018.

To make the sample data more representative, they are processed

as follows (Chen et al., 2020; Xu & Guo, 2021; Zhao & Su, 2022): we

exclude ① banking, securities, insurance, and other financial listed

companies; ② samples with missing data on the main variables; ③
company samples with negative book values of owner’s equity; and

④ insolvent company samples. Among them, the digital financial

related index comes from the Digital Finance Research Center of

Peking University, the data for calculating financialization and the

related financial data of listed companies come from the China Stock

Market & Accounting Research Database (CSMAR), and data on the

Monetary Policy and Regional GDP growth are derived from the

“China City Statistical Yearbook.” All continuous variables were win-

sorized by year at the 1% and 99% levels. We selected listed compa-

nies from 2011 to 2018, including 3961 observations as our research

sample.

Definition of variables

Dependent variables

Financialization of the asset allocation of SMEs (FinRto): Drawing

on Demir’s (2009) study, the ratio of financial assets to total assets

was used as a measure. Financial assets include held-for-trade finan-

cial assets, loan and advance disbursement amounts, derivative

financial assets, held-to-maturity investments, available-for-sale

financial assets, and investment properties (Bonizzi, 2013; Huang et

al., 2022; Klinge et al., 2021; Sawyer, 2013). Held-for-trading finan-

cial assets refer to financial assets held by enterprises measured at

fair value and whose changes are included in current profit and loss,

including bond, stock, fund, and warrant investments. Held-to-matu-

rity investments refer to debt securities that companies plan and

hold due, such as fixed-rate treasury bonds and floating-rate corpo-

rate bonds purchased by companies from the secondary market.

Available-for-sale financial assets refer to debt and equity securities

other than trading financial assets and held-to-maturity investments.

Enterprises purchase available-for-sale financial assets, including

division able-for-sale stock investments, bond investments, and

other financial assets, to obtain interest, dividends, or market value

appreciation.

Independent variables

Digital finance (FinInd): This is measured by the China Digital

Inclusive Finance Index, jointly compiled by the Institute of Digital

Finance, Peking University, and Ant Financial Services Group. This

indicator consists of the breadth of coverage (FI-B), depth of use (FI-

Dep), and digital support (FI-Dig). The latest rules and methodology

for compiling the index can be found in a prior study (Guo et al.,

2020). The four indicator dimensions of inclusive finance

development were scaled by dividing them by 1000 to obtain the

same level of measurement.

Financing constraints (SA): Drawing on a method proposed in

prior research (Hadlock & Pierce, 2010), SA is measured using the SA

index.

SA ¼ �0:737 � Sizeþ 0:043 � Size2 � 0:04 � Age ð1Þ

Size is the size of the enterprise, and age is the duration since its

establishment. The SA index calculated using the above method is

negative, and the larger the SA index, the stronger the degree of

financing constraints.

Control variables

Drawing on relevant studies, we select the following control vari-

ables: enterprise size (Size), liabilities-to-market ratio (LEV), growth

opportunity (Growth), return on assets (ROA), the book-tax differ-

ence (BTD), capital intensity (CAP-Int), the shareholding ratio of the

largest shareholder (TOP1), equity checks and balances (EB), the

shareholding ratio of institutional investors (INS-H), independent

directors’ shareholding (Independent), Dual jobs (Dual), monetary

policy (MP), and regional GDP growth rate (GDP). This study also con-

trols for year fixed effects (Year) and industry fixed effects (Industry),

as shown in Table 1.

Model settings

Following prior research (Feng et al., 2022; Li et al., 2012; Liu &

Liu, 2022; Zhao & Su, 2022), we build Model 2 and use the panel

regression model to test the impact of digital finance on enterprises’

financialization (H1) :

FinRtoi;t ¼ a0 þ a1FinIndc;t þ
X

’Controlþ
X

Year

þ
X

Industryþ ei;t ð2Þ

Following previous studies (Chen et al., 2020; Davis, 2017; Zhao &

Su, 2022), we use variables that may affect corporate financialization

in the regression. In addition, we control for industry and year fixed

effects by excluding the impact of heterogeneity among industries

and years (Xu & Guo, 2021). Standard errors are clustered at the city

levels (Abadie et al., 2023; Petersen, 2009; Thompson, 2011). Empiri-

cal analyzes were performed using Stata 17.0.

The dependent variable is FinRtoi,t, measured by the ratio of finan-

cialization of asset allocation in Model 2, wherein “i” represents the

enterprise, “t” represents the time (year), and “c” represents the

region (city). Considering the robustness of the results, we used both

sub-dimensional indicators of digital finance in the regression results,

including the breadth of coverage (FI-B), depth of use (FI-Dep), and

digital support (FI-Dig). The a1 is significantly negative, which sup-

ports the reservoir effect of the financial asset allocation of SMEs.

However, the a1 is significantly positive; it could be motivated by

either the reservoir effect or investment substitution, for which fur-

ther empirical testing is needed to determine the dominant motive.

SAi;t ¼ b0 þ b1FinIndc;t þ
X

’Controlþ
X

Year þ
X

Industry

þ ti;t ð3Þ

FinRtoi;t ¼ g0 þ g1FinIndc;t þ g2SAi;t þ
X

’Controlþ
X

Year

þ
X

Industryþ zi;t ð4Þ

Models (3) and (4) were built based on Model (2) to test the medi-

ating effect of financial constraints. If b1 is significantly negative in

Model (3), it indicates that the development of digital finance has

alleviated SMEs’ financing constraints, and the intermediation effect

is further tested using Model (4). In Model (4), if g1 is significantly

Y. Feng, M. Meng and G. Li Journal of Innovation & Knowledge 8 (2023) 100405

4



positive (negative) and g2 is significantly negative, financing con-

straints have a partial mediating effect. If g1 is insignificant and g2 is

significantly negative, it indicates that financing constraints have a

full mediating effect.

Based on prior literature (Alesina & Zhuravskaya, 2011; Persico et

al., 2004), we further examine the mediating effect of the mediator.

We use Model (3) and Model (4) to test H2.

We mainly use Model (3) to investigate the influence of core

explanatory variables on mediator variables, and the influence of

mediator variables on explained variables is clarified with the help of

previous literature and theoretical logic. In addition, referring to the

stepwise method for testing the mediation effect proposed in prior

research (Baron & Kenny, 1986), we include the intermediary vari-

able SA in Model (4) and investigate the absolute value of the esti-

mated coefficient of FinInd. Compared to Model (2), the mediation

effect of financing constraints was tested, including the direct and

indirect effects of digital finance on SMEs’ allocation of financial

assets.

Empirical results

Descriptive statistical analysis

Table 2 presents the results of the descriptive statistics, with a

mean of 0.022 and a median of 0.002 for FinRto. It is worth noting

that this study only includes enterprises on the SMEB, which indi-

rectly reflects the increased level of financialization of SMEs’ asset

allocation in China in recent years. The 75th percentile of FinRto is

0.019, with a maximum value of 0.434, indicating that some SMEs

show a high degree of financialization.

For FinInd, the minimum and maximum values were 0.031 and

0.303, respectively. The gap between the maximum and minimum

Table 1

Definition of variables.

Variable type Variable name Variable definition

Dependent variables Enterprises’ financialization (FinRto) (Held-for-trading financial assets + Amounts of the loan and advance

disbursement + Derivative financial assets + Held-to-maturity investments + Available-

for-sale financial assets + Investment properties) / Total assets

Independent variables Total Digital Finance Index (FinInd) The China Digital Inclusive Finance Index, which is city-level data jointly compiled by the

Institute of Digital Finance Peking University and Ant Financial Services Group, measures

digital finance. Digital finance is also measured in terms of the total digital finance index

(FinInd) and three secondary indicator dimensions, including breadth of coverage (FI-B),

depth of use (FI-Dep), and digital support (FI-Dig)

The breadth of coverage (FI-B)

Depth of Use (FI-Dep)

Digital support (FI-Dig)

Control variables Enterprise size (Size) Natural logarithm of the company’s total assets

Liabilities-to-market ratio (LEV) Total liabilities / Total assets

Growth opportunities (Growth) Operating income growth rate

Return on assets (ROA) Net profit / Average total assets

Book-tax difference (BTD) Drawing on Desai and Dharmapala’s (2009) study, it is measured by book-tax differences

adjusted for accruals

Capital intensity (CAP-Int) Fixed assets / Total assets

The shareholding ratio of the largest shareholder (TOP1) Number of shares held by the largest shareholder / Total number of shares

Equity checks and balances (EB) The shareholding ratio of the second-largest shareholder/the shareholding ratio of the

largest shareholder

The shareholding ratio of institutional investors (INS-H) Number of shares held by institutional investors / Total number of shares

The ratio of independent directors (Independent) Number of independent directors / Total number of board members

Dual jobs (Dual) 1 for the chairman of the company, who is also the managing director, and 0 otherwise

Nature of ownership (SOE) Dummy variable, taking the value of 1 for state-owned enterprises and 0 for non-state-

owned enterprises

Monetary policy (MP) M2 growth rate at the provincial level where the enterprise is located

Regional GDP growth (GDP) GDP growth rate at the provincial level where the enterprise is located

Year effects (Year) Year fixed effects

Industry effects (Industry) Industry fixed effects

Table 2

Descriptive statistical analysis.

Variables Obs. Mean Std. Dev. Min P25 Median P75 Max

FinRto 3961 0.022 0.050 0.000 0.000 0.002 0.019 0.434

FinInd 3961 0.177 0.062 0.031 0.132 0.179 0.222 0.303

FI-B 3961 0.177 0.060 0.010 0.133 0.182 0.224 0.290

FI-Dep 3961 0.174 0.064 0.012 0.129 0.170 0.221 0.326

FI-Dig 3961 0.180 0.080 0.010 0.115 0.174 0.243 0.581

SA 3961 �3.317 0.138 �3.718 �3.411 �3.312 �3.217 �2.935

Size 3961 21.866 0.926 19.910 21.209 21.760 22.381 25.355

LEV 3961 0.385 0.190 0.051 0.232 0.375 0.523 0.936

Growth 3961 0.239 0.531 �0.557 �0.033 0.121 0.351 3.032

ROA 3961 0.057 0.060 �0.315 0.031 0.054 0.084 0.238

BTD 3961 �0.002 0.099 �0.218 �0.061 0.004 0.062 0.195

CAP-Int 3961 0.254 0.148 0.004 0.142 0.235 0.348 0.643

TOP1 3961 0.346 0.140 0.043 0.235 0.336 0.433 0.699

EB 3961 0.061 0.079 0.010 0.017 0.032 0.069 0.419

INS-H 3961 0.064 0.067 0.000 0.012 0.043 0.097 0.440

Independent 3961 0.373 0.053 0.300 0.333 0.333 0.429 0.571

Dual 3961 0.340 0.474 0.000 0.000 0.000 1.000 1.000

SOE 3961 0.155 0.361 0.000 0.000 0.000 0.000 1.000

MP 3961 0.111 0.021 0.076 0.099 0.118 0.126 0.148

GDP 3961 0.086 0.071 �2.514 0.069 0.082 0.099 0.696
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values of the secondary indicators FI-B, FI-Dep, and FI-Dig was also

large, indicating considerable gaps in the development of digital

finance in different years and cities. As a dynamic process, the devel-

opment of digital financial inclusion continues to change with the

development of the economy, society, and financial systems. The sta-

tus of digital financial inclusion in the same region has changed in

different years. In addition, owing to differences in endowment, eco-

nomic development level, structure, policies, and systems, there will

be differences in the performance of inclusive digital finance in differ-

ent regions in the same year. This difference was mainly with regard

to the time dimension (2011�2018), but there were also differences

based on the regional dimension. The difference between regions is

one order of magnitude, whereas the difference in the time dimen-

sion spans another order of magnitude (Demirg€uç-Kunt & Klapper,

2012; Huateng et al., 2021).

China’s digital financial inclusion achieved rapid development

between 2011 and 2018 (Guo et al., 2020; Jingyi et al., 2016). The

median value of the digital financial inclusion index for China’s prov-

inces in 2011 was 0.034, increasing to 0.294 in 2018, with an average

annual growth rate of 36.4%. For example, the total index value of

Beijing was 0.079 in 2011 and 0.369 in 2018, whereas the values for

the Tibet Autonomous Region were 0.016 in 2011 and 0.274 in 2018.

Regarding the sub-indices, the digitalization index of inclusive

finance grew the fastest between 2011 and 2018, followed by the dig-

ital finance coverage breadth index (with a slight difference), and the

digital finance uses depth index grew the slowest. The growth rate of

each index category in different years also differed. The growth rate

of the depth-of-use index is rapid, and it has become an important

driving force for the growth of the digital financial inclusion index.

Because the coverage of digital finance and the degree of digitization

have reached a certain extent, the depth of use of digital finance will

become an increasingly important driver of exponential growth.

From the regional dimension, the difference was relatively signifi-

cant in 2011, but as time passed, the difference gradually narrowed.

Although digital financial inclusion is growing, similar to most of Chi-

na’s economic characteristics, there are still significant regional dif-

ferences in the degree of digital financial inclusion development in

China. In 2018, Shanghai, which scored the highest on the digital

financial inclusion index, was 1.4 times that of Qinghai Province,

which had the lowest score. According to the scale of social financing,

the increase in Shanghai’s per capita social financing scale in 2017,

which was the highest, was 8.4 times that of Jilin, which had the low-

est score. These comparisons show that digital finance has better geo-

graphical penetration and has formed a broader coverage of inclusive

finance than traditional finance. We believe that what matters is that

the gap between regions in digital financial inclusion is smaller than

that in traditional finance, but more importantly, whether the gap

between regions in digital financial inclusion has narrowed over

time. Suppose that regional differences in digital financial inclusion

can be gradually reduced even if the backward regions are relatively

lagging at the beginning of the period; in this case, there remains the

possibility of catching up later so that they do not lose at the starting

line, which should be a characteristic of digital financial inclusion.

Regression analysis

Table 3 shows the regression results for H1. Columns (1), (2), (3),

and (4) show the results of the regressions on the financialization

level of the asset allocation of entity enterprises based on the total

digital finance index (FinInd), breadth of coverage (FI-B), depth of use

(FI-Dep), and digital support (FI-Dig). The regression coefficients for

FinInd, FI-B, FI-Dep, and FI-Dig are 0.1144, 0.0789, 0.1062, and

0.0598, respectively, which are significantly positive at the 1% level.

In other words, the empirical data support H1; digital finance devel-

opment increases the proportion of financial asset allocation. The

regression results of the control variables show that LEV, ROA, and

CAP-Int are all negatively related to SMEs’ financialization. In other

words, enterprises with a higher LEV are under financial pressure

and lack the resources to allocate financial assets. In addition, SMEs

with a higher ROA focus on their main business and do not allocate

financial assets for precautionary or investment substitution motives.

In contrast, SMEs with higher CAP-Int tend to invest in entity assets

and are less likely to allocate financial assets. Size, BTD, and indepen-

dence are positively related to SMEs’ financialization, indicating that

larger enterprises have a higher tendency to invest in financial assets;

enterprises with BTD motives may be more active in financial asset

speculation; an increase in the proportion of independence also

increases the level of financialization in the asset allocation of SMEs.

Endogeneity checks

Instrumental variable estimation

While previous empirical results confirm that digital finance

increases the level of financialization in SMEs’ asset allocation to a

certain extent, omitted variables or reverse causality could disturb

the findings of this study. To reduce these adverse effects, this study

uses the provincial Internet penetration rate as an instrumental

Table 3

Development of digital finance and asset allocation of SMEs.

Variables Dependent variable: FinRto

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

FinInd 0.1144***

(4.28)

FI-B 0.0789***

(3.39)

FI-Dep 0.1062***

(4.45)

FI-Dig 0.0598***

(3.11)

Size 0.0051***

(4.78)

0.0054***

(5.06)

0.0052***

(4.88)

0.0052***

(4.86)

LEV �0.0226***

(�4.37)

�0.0232***

(�4.49)

�0.0224***

(�4.32)

�0.0220***

(�4.24)

Growth �0.0017

(�1.22)

�0.0018

(�1.23)

�0.0015

(�1.08)

�0.0016

(�1.14)

ROA �0.0257*

(�1.86)

�0.0269*

(�1.94)

�0.0285**

(�2.07)

�0.0270*

(�1.95)

BTD 0.0262***

(3.35)

0.0269***

(3.45)

0.0271***

(3.48)

0.0266***

(3.40)

CAP-Int �0.0495***

(�8.70)

�0.0500***

(�8.77)

�0.0503***

(�8.89)

�0.0518***

(�9.18)

TOP1 �0.0099

(�1.53)

�0.0102

(�1.57)

�0.0101

(�1.57)

�0.0088

(�1.35)

EB 0.0115

(1.03)

0.0108

(0.96)

0.0122

(1.09)

0.0107

(0.95)

INS-H �0.0104

(�0.89)

�0.0113

(�0.97)

�0.0090

(�0.77)

�0.0086

(�0.74)

Independent 0.0287**

(2.03)

0.0281**

(1.99)

0.0310**

(2.20)

0.0301**

(2.14)

Dual �0.0013

(�0.82)

�0.0013

(�0.82)

�0.0012

(�0.73)

�0.0009

(�0.57)

SOE �0.0023

(�1.09)

�0.0025

(�1.14)

�0.0020

(�0.91)

�0.0031

(�1.45)

MP �0.0368

(�0.52)

�0.1170*

(�1.83)

�0.0066

(�0.09)

�0.1425**

(�2.33)

GDP 0.0108

(1.03)

0.0104

(0.99)

0.0079

(0.75)

0.0116

(1.10)

Constant �0.0971***

(�3.70)

�0.0887***

(�3.40)

�0.1030***

(�3.89)

�0.0808***

(�3.13)

Year Yes Yes Yes Yes

Industry Yes Yes Yes Yes

Obs. 3961 3961 3961 3961

F-value 28.624*** 28.360*** 28.680*** 28.291***

Adj-R2 0.182 0.181 0.183 0.181

Note: *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respec-

tively. T-values adjusted for robust standard errors (clustering at the city level)

are in parentheses.
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variable of digital finance, with Internet penetration measured pri-

marily in terms of provincial Internet broadband access ports. On the

one hand, Internet broadband access ports, as the infrastructure of

digital finance, are closely linked to the development of digital

finance; on the other hand, Internet broadband access ports do not

affect the level of financialization of an enterprise’s asset allocation.

In other words, the Internet penetration rate, as an instrumental vari-

able of digital finance, fully satisfies the conditions of relevance and

exogeneity of instrumental variables. Table 4 presents the basic

results of the approach of instrumental variables. The regression coef-

ficients of the first-stage regression results for digital finance are sig-

nificantly positive at the 1% level, indicating that the instrumental

variables are related to the endogenous variables, with F-values of

732.62, 462.60, 546.00, and 498.14, indicating that there are no weak

instrumental variables. In the second-stage regression, the first-stage

regression is used to obtain the fitted values of FinInd^, FI-B^, FI-

Dep^, and FI-Dig^ as replacements for actual digital finance develop-

ment. The results show that digital finance positively influences the

financialization level of SMEs’ asset allocation, indicating the robust-

ness of the study’s findings.

DID estimation

Additionally, this study uses the exogenous shock caused by the

financial inclusion policy to solve the endogeneity problem. In

November 2013, China officially proposed the development of inclu-

sive finance in the “Decision of the Central Committee of the Commu-

nist Party of China on Some Major Issues Concerning

Comprehensively Deepening Reform.” This indicates that digital

finance has entered a new era. Therefore, we set 2014 as the initial

year of the policy shock. We use a dummy variable (POST) to repre-

sent policy shocks. POST was defined as 0 if the year was between

2011 and 2013, and defined as 1 if the year was between 2014 and

2018. Digital finance and policy impacts are the independent varia-

bles. Table 5 shows the regression results for the impact of the finan-

cial inclusion policy. The coefficient of interaction FinInd*POST

(b=0.1204, p < 0.05) is significantly positive. Therefore, digital finance

significantly improves the financialization level of SMEs after the

financial inclusion policy.

Robustness tests

Measurement to replace the level of financialization of SMEs’ asset

allocation

Academics usually measure the level of financialization of an

enterprise’s asset allocation from financial assets and returns; how-

ever, there is no consensus on the specific variables to be used to

measure financial assets. We redefine the components of financial

assets from an asset perspective, with held-for-trading financial

assets, derivative financial assets, net available-for-sale financial

assets, net held-to-maturity investments, net long-term bond invest-

ments, entrusted loans, wealth management products, trust invest-

ments, investment properties, and the investment component of

long-term equity investments in financial institutions defined as an

enterprise’s investment in financial assets and processed by the total

asset deflator to obtain a new level of financialization of an enter-

prise’s asset allocation (FinRtoN). Table 6 shows the regression results

after replacing the financialization level of enterprises’ asset alloca-

tion. The coefficient of digital finance remains significantly positive.

The finding that digital finance affects SMEs’ financialization level of

asset allocation is not influenced by the current controversy regard-

ing the definition of financial assets.

Changing the estimation method of the model

In the above descriptive statistical analysis, the minimum value of

FinInd is 0, and the first quartile remains 0, indicating that at least

25% of SMEs did not allocate financial assets during the sampling

period of this study. In other words, FinInd is the restricted depen-

dent variable, and a linear regression using ordinary least squares for

the entire sample may lead to inconsistent estimates. The Tobit

regression method is appropriate when dependent variables are

restricted or merged (McDonald & Moffitt, 1980; Tobin, 1958), which

is standard practice for studies involving dependent variables with

similar characteristics (Berchicci, 2013; Yi et al., 2017). The

Table 4

Regression results: Approach of instrumental variables.

Panel A: Second-stage regression results

Variables Dependent variables: FinRto

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

FinInd 0.1136**

(2.12)

FI-B 0.1085**

(2.12)

FI-Dep 0.1172**

(2.12)

FI-Dig 0.1265**

(2.12)

Constant �0.0969***

(�3.48)

�0.0943***

(�3.44)

�0.1061***

(�3.56)

�0.0890***

(�3.34)

Controls Yes Yes Yes Yes

Year Yes Yes Yes Yes

Industry Yes Yes Yes Yes

Obs. 3961 3961 3961 3961

Wald-chi2 909.67*** 907.71*** 909.96*** 904.90***

R2 0.189 0.187 0.189 0.185

Panel B: First-stage regression results

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

Internet 0.0088***

(35.88)

0.0092***

(31.90)

0.0085***

(29.90)

0.0079***

(21.25)

F-value 732.62*** 462.60*** 546.00*** 498.14***

Obs. 3961 3961 3961 3961

Adj-R2 0.182 0.181 0.183 0.178

Note: Values in parentheses in the first-stage regression results are t-values,

whereas those in the second-stage regression results are z-values.

Table 5

Results on the exogenous policy shock.

Variable Dependent variable: FinRto

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

FinInd 0.0052

(0.09)

FinInd*POST 0.1204**

(2.16)

FI-B �0.0148

(�0.31)

FI-B*POST 0.1103**

(2.26)

FI-Dep 0.0308

(0.57)

FI-Dep *POST 0.0816

(1.56)

FI-Dig �0.0547

(�1.05)

FI-Dig*POST 0.1220**

(2.36)

POST �0.0113

(�1.66)

�0.0094

(�1.47)

�0.0045

(�0.70)

�0.0087

(�1.61)

Constant �0.0813***

(�2.98)

�0.0752***

(�2.81)

�0.0921***

(�3.36)

�0.0646**

(�2.42)

Controls Yes Yes Yes Yes

Obs. 3961 3961 3961 3961

F-value 27.924*** 27.684*** 27.895*** 27.634***

Adj-R2 0.183 0.182 0.183 0.182

Note: *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respec-

tively. T-values adjusted for robust standard errors (clustering at the city

level) are in parentheses.
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dependent variable FinRto in this study was eligible. Table 7 presents

the results of the Tobit model. The regression coefficient for digital

finance remains significantly positive, but the coefficient for digital

finance is significantly larger than the ordinary least squares estima-

tion. In other words, model estimation using ordinary least squares

may underestimate the positive impact of digital finance on SMEs’

financialization of asset allocation.

Using only subsamples

As digital finance benefits micro, small, and medium enterprises

(MSMEs) and poor- and low-income groups, in the main regression

results, we sampled enterprises on the SMEB to test the implementa-

tion effect of digital finance. However, some large-scale enterprises

on the SMEB are not the actual targets of digital finance, which may

affect the effective evaluation of digital finance. Consequently, we

further sorted the research samples according to enterprise size and

selected samples below the median to re-run the regression analysis.

We used samples with 1981 observations and firm sizes below the

median. The regression results are presented in Table 8. The

regression coefficients of digital finance are 0.1569, 0.1063, 0.1241,

and 0.1048, which are greater than those of the main regression

results (0.1144, 0.0789, 0.1062, and 0.0598). Therefore, digital finance

has a more positive impact on the financialization tendencies of

small-scale enterprises, indicating that digital finance can better alle-

viate their financing constraints, thereby increasing their levels of

financialization.

Stock market crash

A typical event within the time range examined in this study is

the 2015 stock market crash. A severe shock to the capital market

aggravates uncertainty in the future business environment. The

external economic environment also affects digital finance develop-

ment. In a bull market, the capital market’s high profits drive the cor-

porate financial capital market to speculate on securities. However,

financial asset prices fluctuate violently in bear markets, limiting

enterprises’ financialization. Therefore, we remove the observations

from 2015 and show the regression results using 3369 observations

(Table 9) to eliminate the impact of the stock market crash. The

Table 6

Measurement to replace the level of financialization of SMEs’ asset

allocation.

Variables Dependent Variables: FinRtoN

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

FinInd 0.3545***

(7.08)

FI-B 0.2665***

(6.10)

FI-Dep 0.3204***

(7.16)

FI-Dig 0.1461***

(4.04)

Constant �0.0584

(�1.19)

�0.0365

(�0.75)

�0.0744

(�1.50)

�0.0032

(�0.07)

Controls Yes Yes Yes Yes

Year Yes Yes Yes Yes

Industry Yes Yes Yes Yes

Obs. 3961 3961 3961 3961

F-value 32.820*** 32.314*** 32.864*** 31.499***

Adj-R2 0.205 0.202 0.205 0.198

Note: *, **, and *** indicate significance at the 10%, 5%, and 1% levels,

respectively. T-values adjusted for robust standard errors (cluster-

ing at the city level) are in parentheses.

Table 7

Tobit model results.

Variables Dependent variables:FinRto

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

FinInd 0.2324***

(6.33)

FI-B 0.1959***

(6.02)

FI-Dep 0.1669***

(5.11)

FI-Dig 0.1068***

(4.09)

Constant �0.2497***

(�6.88)

�0.2390***

(�6.63)

�0.2498***

(�6.81)

�0.2149***

(�6.03)

Controls Yes Yes Yes Yes

Year Yes Yes Yes Yes

Industry Yes Yes Yes Yes

Obs. 3961 3961 3961 3961

Wald-Chi2 969.28*** 965.56*** 955.29*** 945.89***

Pseudo R2 �0.202 �0.201 �0.199 �0.197

Note: *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respec-

tively. T-values adjusted for robust standard errors (clustering at the city

level) are in parentheses.

Table 8

Samples of small-scale enterprises.

Variables Dependent variables: FinRto

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

FinInd 0.1569***

(3.91)

FI-B 0.1063***

(3.08)

FI-Dep 0.1241***

(3.49)

FI-Dig 0.1048***

(3.55)

Constant �0.1564***

(�2.63)

�0.1447**

(�2.44)

�0.1538***

(�2.58)

�0.1232**

(�2.11)

Controls Yes Yes Yes Yes

Year Yes Yes Yes Yes

Industry Yes Yes Yes Yes

Obs. 1981 1981 1981 1981

F-value 8.048*** 7.827*** 7.931*** 7.946***

Adj-R2 0.094 0.091 0.092 0.092

Note: *, **, and *** indicate significance at the 10%, 5%, and 1% levels,

respectively. T-values adjusted for robust standard errors (clustering at

the city level) are in parentheses.

Table 9

Regression results of the sample without the year 2015.

Variable Dependent variable: FinRto

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

FinInd 0.0998***

(3.23)

FI-B 0.0641**

(2.35)

FI-Dep 0.0972***

(3.91)

FI-Dig 0.0373

(1.63)

Constant �0.0923***

(�3.15)

�0.0820***

(�2.82)

�0.0930***

(�3.22)

�0.0730**

(�2.55)

Controls Yes Yes Yes Yes

Year Yes Yes Yes Yes

Industry Yes Yes Yes Yes

Obs. 3369 3369 3369 3369

F-value 23.870*** 23.680*** 24.055*** 23.571***

Adj-R2 0.179 0.177 0.180 0.177

Note: *, **, and *** indicate significance at the 10%, 5%, and 1% levels,

respectively. T-values adjusted for robust standard errors (clustering at

the city level) are in parentheses.
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significance of the regression coefficient of digital finance did not

change, indicating that the stock market crash in 2015 had no sub-

stantial impact on the conclusions of this study.

Changing the sample period

The Digital Finance Research Center of Peking University updated

the Digital Financial Inclusion Index in 2021 (Phase III, 2011�2020)

and 2022 (Phase IV, 2011�2021) in order to reflect China’s current

economic situation. We use data for 2019�2021 and 2011�2021 to

re-examine the relationship between digital finance and financial

asset allocation. In addition, it should be noted that in 2018, listed

companies in China implemented the new edition of the “Accounting

Standards for Business Enterprises,” which converges with the IFRS9

“Financial Instruments” standard for financial statements issued by

the International Financial Reporting Standards Board (IASB) in 2014.

The accounting treatment of financial assets changed significantly in

the new edition of the Financial Instruments Standards. It stipulates

the “business model” and “cash flow characteristics of financial assets

contracts” held by enterprises as the bases for judging the classifica-

tion of financial assets. Financial assets are classified into three cate-

gories: financial assets measured at amortized cost; financial assets

measured at fair value and whose changes are included in other com-

prehensive income; and financial assets measured at fair value and

whose changes are included in current profit and loss. “Investment to

maturity” and “available-for-sale financial assets” are no longer used,

while “debt investment,” “other debt investment,” “other equity

instrument investment,” and “other illiquid financial assets” have

been added (Huang et al., 2022; Xu & Guo, 2021; Zhao & Su, 2022).

Therefore, enterprises’ financialization from 2019 to 2021 was cal-

culated according to the following equation (Bonizzi, 2013; Klinge et

al., 2021; Sawyer, 2013): FinRto = (Held-for-trading financial

assets + amount of loans and advances issued + derivative finance

assets + debt investment + other debt investment + other equity

instrument investment + other illiquid financial assets + investment

real estate) / total assets of the enterprise. The empirical results are

presented in Table 10. The coefficients of the core explanatory varia-

bles decrease but are still positive and significant at the 1% level, indi-

cating that digital finance has increased the proportion of financial

assets held by SMEs. Therefore, the use of updated data did not

change the main conclusions.

Expanding the range of samples

Chinese stock exchanges operate in several major markets,

including the Shanghai and Shenzhen Main Board, Science and Tech-

nology Innovation Board (STIB), Growth Enterprise Market (GEM),

and Shenzhen SMEB. The main board mainly serves large and mature

enterprises, the GEM mainly serves to grow innovative and entrepre-

neurial enterprises, and the STIB mainly serves scientific and techno-

logical innovation enterprises. Shenzhen’s SMEB mainly provides

services for SMEs in specific regions.

To test the robustness of our conclusions, we first use samples

from the GEM of the Shenzhen Stock Exchange from 2011 to 2021

and the STIB of the Shanghai Stock Exchange, which officially opened

in July 2019. We then use the complete sample, which includes the

GEM of the Shenzhen Stock Exchange, STIB of the Shanghai Stock

Exchange, and SMEB of the Shenzhen Stock Exchange. The empirical

results are presented in Table 11. The coefficient of the core explana-

tory variable remains unchanged, and the significance level is slightly

different. Therefore, changing the sample does not change the main

conclusions.

Analysis of mechanisms

Table 12 shows the mediating effects of financing constraints. Col-

umns (1)−(4) present the empirical results of the impact of digital

finance development on enterprises’ financing constraints. This

reveals that digital finance significantly reduces the degree of enter-

prises’ financing constraints, both in terms of the total digital finance

indicator and the sub-indicators of each dimension; that is, the sec-

ond step of the mediating effect test is valid, which then moves on to

Model (4) to verify the existence of the mediating effect and the

degree of mediation. Columns (5)−(8) provide further evidence of

the mediating effect of financing constraints; the regression coeffi-

cient for financing constraints is significantly negative at the 1% level.

That is, stronger financing constraints reduce enterprises’ financiali-

zation levels. By contrast, the regression coefficient for digital finance

is significantly positive, at least at the 10% level. In other words, the

total effect of digital finance on enterprises’ financialization remains,

but the coefficient is lower than that of the main regression results,

suggesting that financing constraints have a partial mediating effect

on the influence of digital finance on enterprises’ financialization.

The z-values of the Sobel test are 3.125, 3.303, 3.237, and 3.246 for

the different digital finance measurement methods. In other words,

the mediating effect of financing constraints was significant, verifying

the validity of H2. The study further calculates the intermediary effect

shares, which are 13.26%, 12.39%, 14.49%, and 17.91% for financing

constraints when FinInd, FI-B, FI-Dep, and FI-Dig, respectively, are

used as digital finance measurement methods. As a result, partial

mediating effects of financing constraints exist both economically

and statistically. However, Hayes (2022) criticizes the formulation of

partial intermediaries, arguing that if some intermediaries are found

statistically, the current model has not characterized at least some of

Table 10

Samples of 2019�2021 and 2011�2021.

Panel A: Samples of 2019�2021

Variables Dependent variables: FinRto

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

FinInd 0.0533***

(4.84)

FI-B 0.0434***

(4.63)

FI-Dep 0.0427***

(4.65)

FI-Dig 0.0771***

(4.24)

Constant �0.0669

(�1.05)

�0.0375

(�0.58)

�0.0383

(�0.64)

�0.1528**

(�2.13)

Controls Yes Yes Yes Yes

Year Yes Yes Yes Yes

Industry Yes Yes Yes Yes

Obs. 2619 2619 2619 2619

F-value 22.595 21.089 24.660 21.230

Adj-R2 0.207 0.206 0.206 0.204

Panel B: Samples of 2011�2021

Variables Dependent variables: FinRto

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

FinInd 0.0290***

(3.90)

FI-B 0.0176***

(3.24)

FI-Dep 0.0271***

(4.19)

FI-Dig 0.0203***

(3.50)

Constant �0.0669

(�1.05)

�0.0375

(�0.58)

�0.0383

(�0.64)

�0.1528**

(�2.13)

Controls Yes Yes Yes Yes

Year Yes Yes Yes Yes

Industry Yes Yes Yes Yes

Obs. 8201 8201 8201 8201

F-value 12.820 12.064 13.413 10.402

Adj-R2 0.218 0.216 0.219 0.215
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them. Therefore, partial intermediaries must be interpreted with cau-

tion.

Additional analysis

Within the theoretical framework, we suggest that digital finance

promotes financial asset allocation by alleviating the financing con-

straints. The motivation for SMEs’ financial asset investment may be

either “precautionary saving” or “investment substitution.” Thus, we

further investigate the influence of digital finance on SME financiali-

zation in different contexts to identify the dominant motive.

Effect of investment opportunities

We discuss asset allocation decisions when facing abundant

external investment opportunities. On the one hand, when enter-

prises have sufficient external investment opportunities, they will

sell financial assets to meet the capital needs of external entities if

the motivation for financialization is precautionary saving. The influ-

ence of digital finance on SME financialization is significantly nega-

tive or non-significant for underinvested enterprises. However,

although enterprises face good external investment opportunities,

they lack the willingness to invest in the real economy if financializa-

tion motivates investment substitution. The influence of digital

finance on financialization is significantly positive. Therefore, draw-

ing on prior research (Richardson, 2006), we use the investment effi-

ciency of enterprises measured by an inefficient investment model

and a sample of underinvestment to build a regression model. The

results are presented in Table 13. The coefficients of digital finance

are significantly positive, supporting the perspective that financiali-

zation motivates investment substitution.

Speculation effect

We then investigate the impact of speculation on the relationship

between digital finance and financialization. Enterprises’ investment

decisions are influenced by local informal institutions (Adhikari &

Agrawal, 2016; Kumar et al., 2011), and so the speculation enhances

the positive effect of digital finance on the financialization of SMEs if

the allocation of financial assets is speculative. However, this

Table 11

Samples of the GEM of the Shenzhen Stock Exchange, GEM of the Shanghai Stock

Exchange, and SMEB of the Shenzhen Stock Exchange.

Panel A: Samples of 2011�2021: GEM of the Shenzhen Stock Exchange, GEM of the

Shanghai Stock Exchange

Variables Dependent variables: FinRto

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

FinInd 0.0239**

(2.33)

FI-B 0.0175**

(2.07)

FI-Dep 0.0180**

(2.36)

FI-Dig 0.0183

(1.30)

Constant �0.0617

(�1.20)

�0.0463

(�0.92)

�0.0465

(�1.01)

�0.0521

(�0.87)

Controls Yes Yes Yes Yes

Year Yes Yes Yes Yes

Industry Yes Yes Yes Yes

Obs. 6 160 6 160 6 160 6 160

F-value 23.342 23.307 23.435 22.365

Adj-R2 0.232 0.232 0.232 0.231

Panel B: Samples of 2011�2021: GEM of the Shenzhen Stock Exchange, GEM of the

Shanghai Stock Exchange, and SMEB of the Shenzhen Stock Exchange

Variables Dependent variables: FinRto

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

FinInd 0.0251***

(3.90)

FI-B 0.0162***

(3.35)

FI-Dep 0.0222***

(4.26)

FI-Dig 0.0191***

(2.61)

Constant �0.0960***

(�3.03)

�0.0752**

(�2.48)

�0.0899***

(�2.95)

�0.0859**

(�2.36)

Controls Yes Yes Yes Yes

Year Yes Yes Yes Yes

Industry Yes Yes Yes Yes

Obs. 14 362 14 362 14 362 14 362

F-value 20.265 19.772 21.333 19.026

Adj-R2 0.208 0.207 0.208 0.206

Table 12

Tests on the mediating effects of financing constraints.

Variables Dependent Variable: SA Dependent Variable: FinRto

(1) (2) (3) (4) (5) (6) (7) (8)

FinInd �0.7059***

(�11.63)

0.0799***

(2.96)

FI-B �0.4408***

(�8.26)

0.0567**

(2.43)

FI-Dep �0.5893***

(�10.83)

0.0774***

(3.22)

FI-Dig �0.5504***

(�12.64)

0.0321*

(1.65)

SA �0.0489***

(�7.01)

�0.0505***

(�7.29)

�0.0488***

(�7.02)

�0.0504***

(�7.19)

Constant �2.5278***

(�42.39)

�2.5887***

(�43.38)

�2.5096***

(�41.58)

�2.6060***

(�44.64)

�0.2207***

(�7.01)

�0.2193***

(�6.97)

�0.2256***

(�7.14)

�0.2121***

(�6.74)

Controls Yes Yes Yes Yes Yes Yes Yes Yes

Year Yes Yes Yes Yes Yes Yes Yes Yes

Industry Yes Yes Yes Yes Yes Yes Yes Yes

Obs. 3961 3961 3961 3961 3961 3961 3961 3961

F-value 97.820*** 94.186*** 96.851*** 99.154*** 29.585*** 29.477*** 29.645*** 29.357***

Adj-R2 0.439 0.430 0.436 0.442 0.192 0.192 0.193 0.191

Note: *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively. T-values adjusted for robust standard errors (clustering

at the city level) are in parentheses.
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speculation would make no difference if financial asset investments

mainly avoid liquidity constraints in future business activities.

Referring to previous research (Griffiths, 1990; Walker, 1992), we

use the number of regional gambling crimes to measure listed com-

panies’ speculation. The data on gambling crime mainly come from

the China Judgments Online databases and cover all Chinese cities

from 2011 to 2018. The results of these speculative effects are pre-

sented in Table 14. The coefficient of interaction FinInd*Speculation

(b=0.0215, p < 0.01) is significantly positive, supporting the view

that speculation enhances the positive effect of digital finance on the

financialization of SMEs.

Core performance

We examine the economic consequences of digital finance on the

financialization of SMEs and identify motivations for financialization.

From the alternative investment motivation perspective, scholars

found that financialization did not provide capital for the develop-

ment of the real economy but moved to the virtual economy, result-

ing in a series of negative consequences, including extrusion entity

investment and innovation investment, risk of the stock price col-

lapse, and damage to core performance. Therefore, the core perfor-

mance of enterprises declines if the influence of digital finance on

financialization is speculative. By contrast, core performance will

increase if the influence of digital finance on the financialization of

SMEs has a “reservoir effect.” The following formula calculates an

enterprise’s core performance:

Core performance (Core_Per) = (Operating profit - Investment

income-gains on fair value changes + Investment income from associ-

ates and joint ventures) / Total assets

The regression results for the economic consequences of digital

finance on SMEs’ financialization are shown in Table 15. The coeffi-

cient of interaction is significantly negative (b=-0.366, p < 0.01);

although the development of digital finance alleviates financing con-

straints, SMEs allocate capital to speculative financial assets, thus

reducing the performance of their main business in the future.

Conclusions and limitations

conclusions

Limited micro-level literature exists on the relationship between

digital finance and corporate financialization in an emerging econ-

omy, and current literature is mainly on the positive impact of digital

finance on access to finance (Bollaert et al., 2021; Farag & Johan,

2021). Digital finance provides opportunities for developing SMEs

with strong financing constraints. However, the mechanisms

Table 13

Regression model results on investment opportunities.

Variables Dependent variable: FinRto

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

FinInd 0.1642***

(3.92)

FI-B 0.1271***

(3.34)

FI-Dep 0.1237***

(3.41)

FI-Dig 0.0978***

(3.30)

Constant �0.0989**

(�2.23)

�0.0918**

(�2.07)

�0.0979**

(�2.20)

�0.0774*

(�1.77)

Controls Yes Yes Yes Yes

Year Yes Yes Yes Yes

Industry Yes Yes Yes Yes

Obs. 1682 1682 1682 1682

F-value 10.929*** 10.762*** 10.780*** 10.749***

Adj-R2 0.151 0.148 0.149 0.148

Note: *, **, and *** indicate significance at the 10%, 5%, and 1% levels,

respectively. T-values adjusted for robust standard errors (clustering

at the city level) are in parentheses.

Table 14

Results on the speculation effects.

Variable Dependent variable: FinRto

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

FinInd �0.0337

(�0.80)

FinInd*Speculation 0.0215***

(4.47)

FI-B �0.0734*

(�1.84)

FI-B*Speculation 0.0214***

(4.48)

FI-Dep �0.0195

(�0.53)

FI-Dep* Speculation 0.0235***

(4.95)

FI-Dig �0.0171

(�0.60)

FI-Dig* Speculation 0.0182***

(3.88)

Speculation �0.0019

(�1.59)

�0.0015

(�1.25)

�0.0026**

(�2.12)

�0.0009

(�0.72)

Constant �0.0841**

(�2.57)

�0.0772**

(�2.37)

�0.0911***

(�2.76)

�0.0854***

(�2.68)

Controls Yes Yes Yes Yes

Year Yes Yes Yes Yes

Industry Yes Yes Yes Yes

Obs. 3089 3089 3089 3089

F-value 11.256*** 11.404*** 11.137*** 11.201***

Adj-R2 0.182 0.181 0.184 0.182

Note: *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively. T-

values adjusted for robust standard errors (clustering at the city level) are in paren-

theses.

Table 15

Regression results on core performance.

Variable Dependent Variable: Core_Per

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

FinInd 0.0058

(0.54)

FinInd*FinRto �0.3661***

(�3.43)

FI-B 0.0004

(0.04)

FI-B* FinRto �0.4322***

(�3.79)

FI-Dep 0.0158

(1.61)

FI-Dep* FinRto �0.2692***

(�2.88)

FI-Dig 0.0058

(0.74)

FI-Dig* FinRto �0.2370***

(�2.79)

FinRto 0.0276

(1.21)

0.0405*

(1.69)

0.0074

(0.37)

0.0024

(0.13)

Constant �0.0462***

(�4.45)

�0.0454***

(�4.41)

�0.0487***

(�4.65)

�0.0461***

(�4.53)

Controls Yes Yes Yes Yes

Year Yes Yes Yes Yes

Industry Yes Yes Yes Yes

Obs. 3961 3961 3961 3961

F-value 1259.170*** 1260.326*** 1258.203*** 1257.754***

Adj-R2 0.915 0.915 0.915 0.915

Note: *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively. T-

values adjusted for robust standard errors (clustering at the city level) are in paren-

theses.
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underlying digital finance and asset allocation remain unclear. To

bridge this gap, we investigate the impact of digital finance on firm-

level financialization in asset allocation in Chinese SMEs. Our findings

show that digital finance has a positive effect on financialization, and

that financing constraints have a partial mediating effect on the rela-

tionship between digital finance and financialization. Further, this

study investigates the motivation of SMEs’ financialization and finds

that “investment substitution” rather than “precautionary saving”

leads to SMEs’ financialization of asset allocation.

This study makes significant theoretical contributions to the liter-

ature. First, it adds to the literature on asset allocation by developing

and testing a new model through which digital finance promotes

financialization. Specifically, previous studies have focused on the

macro-level antecedents of financialization, such as environmental

regulation (Xie et al., 2022), new environmental protection measures

(Liu & Liu, 2022), and economic policy uncertainty (Zhao and Sun,

2022); the current study strengthens prior research by introducing a

new firm-level concept of digital finance that influences the asset

allocation process. Second, this study enhances knowledge about the

underlying mechanism of digital finance on financialization, which

remains a neglected area in the literature. By demonstrating that

financing constraints partially mediate the relationship between digi-

tal finance and financialization, we uncover some mechanisms of the

black box therein.

Although the data in this study relate to Chinese SMEs, they also

have significant implications for other emerging economies because

of the rapid development of digital finance. Considering the above

findings, this study has several practical implications for both existing

and emerging business leaders and policymakers who should apply

digital innovation to maximize the competitive advantage of SMEs.

First, the findings suggest that digital finance can effectively alleviate

SMEs’ financing constraints. Therefore, digital technologies related to

digital finance, such as big data, artificial intelligence, cloud comput-

ing, and blockchain, should be actively utilized to lower barriers to

financial services and empower the entity economy. Furthermore,

SME managers should alleviate financing constraints through digital

finance and enhance their main business performance by increasing

the quantity and quality of external financing, actively participating

in digital transformation, and taking advantage of the convenience of

digital finance. In addition, the findings show that digital finance has

expanded SMEs’ access to and methods of financing, reduced financ-

ing costs, and eased their financing constraints. However, this has

also led to the alienation of investment behaviors. Therefore, policy-

makers should issue financial regulation plans and reduce the poten-

tial scope of arbitrage. The key to preventing increased levels of

financialization in SMEs’ asset allocation is to increase profitability in

entity enterprises while reducing profitability in the financial indus-

try. Government departments may actively guide SMEs to invest in

entity industries and encourage them to focus on their main busi-

nesses through tax policies, government subsidies (Huang et al.,

2021), and other means. Although digital finance alleviates SMEs’

financing constraints, it does not play a good governance role in

investments. Therefore, more attention should be paid to the basic

characteristics of corporate behavior in the institutional design of rel-

evant digital finance development. Regulatory authorities should

actively utilize new information technology platforms, such as big

data and blockchain, to efficiently monitor financial market transac-

tions in real-time, crack down on unlawful behaviors such as illegal

leveraging and improper arbitrage, and reduce the possible negative

impact of the development of digital finance.

limitations

The study has some limitations. First, the generalizability of this

study is limited by the context factors. China is a fast-growing and

rapidly developing digital economy, and the conclusion of this study

may not apply to other developed economies with sluggish GDP

growth. In the future, research on the impact of digital finance on

asset allocation could sample enterprises from Western countries to

illustrate the consequence of digital finance more comprehensively.

The second limitation concerns the mechanism. This study investi-

gates only the financing constraints mechanism. Future research

could focus on other channels of digital finance’s impact on asset allo-

cation and further expand our understanding of how digital finance

affects firm growth.
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