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Abstract—FinTech, the merging of finance and modern Internet-based technology, has rapidly presented 

itself as a disruptor to traditional business financing, notably in the form of crowdfunding and Peer-to-Peer 
(P2P) lending. In this paper, we examine the determinants of the use of FinTech finance by businesses, with 
a particular focus on the ownership, governance, and business practices that may modify the relationships 
with conventional motivations for external finance. Using a comprehensive sample of Chinese hi-tech small 
and medium-sized enterprises (SMEs), we find that state-owned enterprises (SOEs) and family firms and 
financially constrained firms are respectively much less and much more likely to seek FinTech finance. In 
the Chinese context, we argue that part of this may be because of the relative ease with which SOE SMEs 
can access cheaper conventional finance through SOE banks. The quality of traditional relationship banking 
also affects the relative desirability of FinTech financing. As for family firms, we find that innovation, as 
exemplified by R&D activity, effectively overrides any conventional reluctance to access external finance, 
suggesting the relative benefits of FinTech finance for innovative high-growth firms.  

 
Managerial relevance statement—Based on a comprehensive sample of Chinese hi-tech small and 

medium-sized enterprises (SMEs), our paper is the first empirical analysis on the effects of China’s FinTech 
on business finance, and the first empirical analysis on the relationship between SMEs’ (R&D) financial 
constraint and FinTech., we find that state-owned enterprises (SOEs) and family firms and financially 
constrained firms are respectively much less and much more likely to seek FinTech finance. Our central 
argument is that the unique characteristics of SMEs such as state and family ownership can lead to outcomes 
very different from those for other firms when applying for finance, especially the forms of finance 
exemplified by FinTech. 
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I. Introduction 

In just a few years, FinTech, a neologism describing the fusion of finance and technology, has become the 

business catchword of the day. While technology and finance have long coexisted, it is only recently that 

this joint promise has been fully realized, describing the connection of modern, mainly internet-related, 

technologies (such as big data, cloud computing, and mobile Internet) with long-established business 

activities in the financial services industry (including loans, financial advice, budgeting, payments, and data 

analysis). Currently, FinTech operate in four major finance segments, being financing, asset management, 

and payments, along with insurance, information communication technology (ICT) and infrastructure, etc. 

[1]. In what follows, we focus on FinTech financing, which includes crowdfunding and Peer-to-Peer (P2P) 

lending, and which has shown promise to transform business practice of all types.  

Against this background of rapid and extensive financial innovation and disruption often lies a business 

environment seemingly as old as time. Especially in the developing world, and particularly among small and 

medium-sized enterprises (SMEs), the hand of history lays heavy. In little more than half a century, China 

has transformed itself from a centrally planned closed economy to a global manufacturing and exporting hub, 

achieved economic growth averaging 10% annually, and become the world’s second-largest economy. Yet 

a huge number of state-owned enterprises (SOEs) in China, including SMEs, remain under the control of the 

Chinese central or local governments. Even after decades of reform, the socialist legacy is still apparent in 

these SOEs through higher levels of capital accumulation, preferential access to financial resources, profits 

from monopoly rights in a number of industries, and protection from foreign competition [2].  

This is important because of the proven link between state ownership and inefficiency and 

underperformance [3], [4]. A major cause of this inefficiency is that state ownership is more likely than 
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private ownership to suffer from the soft-budget constraints formulated by Kornai [5], [6]. From the other 

side of the FinTech equation, state-owned banks dominate China’s financial system [7]. Combined together, 

the better access of SOEs to state-owned banks and the willingness of these banks to provide loans in line 

with broader policy concerns, such as improving the employment rate and enhancing social stability, 

suggests that complications in ownership may act against the realization of the promise of FinTech in 

providing efficient and effective financing. 

At the same time, many Chinese non-SOE SMEs are family firms and this likewise is argued to influence 

firm financing behaviors in areas where FinTech potentially offers most advantage. While family firms have 

some advantages in that as owner-managers that they can mitigate agency conflicts between owners 

(principals) and managers (agents) [8], there is also the argument that family firms remain mired in tradition 

and are reluctant to seek external financing for fear of losing control.   

Accordingly, our central argument is that the unique characteristics of SMEs such as state and family 

ownership can lead to outcomes very different from those for other firms when applying for finance, 

especially the forms of finance exemplified by FinTech. This is seemingly despite the pace of innovation in 

these same firms, especially in developing economies like China where state-owned and family firms 

dominate the SME sector. Using a sample of Chinese hi-tech SMEs, we find that firm ownership has a 

significant influence on FinTech finance in that both state-owned and family firms are less likely to seek 

FinTech finance with odds ratios of 38.7% and 78.7% respectively. We also find that firms with financial 

constraints are much more likely to seek FinTech finance with an odds ratio of 1.714. On this basis, we argue 

that state-owned firms may have better access to credit from state-owned banks. Another reason for lower 

FinTech-financing is that firms with a high level of state ownership may not need to hold high levels of cash 
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as credit is readily available from state-owned banks, even if the firm becomes financially distressed and 

loses access to external private funding [9].  

As for family firms also not seeking FinTech finance, we argue that family firms continue to strongly 

prefer internal financing (either from equity contributions by family shareholders or retained earnings) to 

external financing regardless of form. We also find that while increased R&D for state-owned firms does 

not lead to higher levels of FinTech finance seeking, family ownership has a significant and positive effect 

on the relation between R&D intensity and FinTech finance with an odds ratio of 4.913. This says that 

innovative family firms are much more likely particularly to seek FinTech to finance their higher levels of 

R&D.  

Regarding the several other factors thought to affect the accessing of FinTech finance, we find that firms 

whose relationship banks are non-bank financial institutions are less active in using FinTech finance with 

odds ratios of 30.2–49.2%. At the same time, firms that have shorter tenures of relationship banking are 

more likely to use FinTech finance with an odds ratio of 149.3–186.0%. This may proves suggest that, for 

SMEs, FinTech finance, at this stage, are rather acting as a complementary financing source than an 

“attractive” and a MUST financing source. 

The remainder of the paper is structured as follows. Section 2 provides a review of literature and develops 

the hypotheses used in the paper. Section 3 discusses the data, variables, and estimation models, including 

how we account for sample selection and endogeneity. Section 4 presents the results and Section 5 concludes.  

II. Literature review and hypotheses 

A. FinTech and SME financing  
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FinTech financing for businesses consists of two main components: crowdfunding and P2P lending. 

Crowdfunding is the funding of a project or venture by monetary contributions from a large number of 

persons. There are usually three parties in a crowdfunding arrangement: the initiator of the project or venture 

or the creator and known as the promoter; the organization providing the crowdfunding website or platform, 

known as the intermediary; and the individuals or entities that contribute or pledge money, known as 

contributors. Of the four known crowdfunding types, donation-, reward-, equity- and debt-based 

crowdfunding, it is the latter two that are the most relevant to commercial enterprises, whereby contributors 

make a payment in return for an equity interest or lend money to the promoter who in return agrees to pay 

interest and repay principal on the loan. Examples include Kickstarter, GoFundMe, EquityNet, Indiegogo, 

RocketHub, and Crowdfunder.   

Second, peer-to-peer (P2P) lending is the lending of money to businesses through online services that 

directly match lenders with borrowers. The business loans made can be secured or unsecured and are 

available for a wide range of purposes. In the case of both crowdfunding and P2P lending, the argument is 

that because the intermediaries offering these services generally operate online, they have lower overheads 

and provide lending services more cheaply than traditional financial institutions, resulting in lower borrower 

costs. Examples of P2P lending platforms include Lending Club, Prosper, Upstart, and Funding Circle. 

Because of their inherent informational opaqueness and the limited finance sources available SMEs 

generally require special attention [10]. SMEs are expected to suffer more from market failures such as a 

relative inability to capture the profits from investment [11], [12] and uncertainty [13], leading to information 

asymmetries between firms and external suppliers of finance, resulting in financial constraints and 

underinvestment in R&D [12], [14]. Himmelberg & Petersen [15] and Carpenter & Petersen [16], focusing 

on independent high-tech, small and young firms conclude that these firms are most financially constrained. 
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Both crowdfunding and P2P lending are potentially able to mitigate the financial constraints and 

underinvestment for SMEs by alleviating information asymmetry and providing alternative financing 

sources with relatively lower levels of transaction costs for SMEs for the following five reasons.  

First, online platforms, which differ from traditional funding channels, allow financial service providers 

to offer a wide range of new services that remove intermediaries and administrative layers to make 

transactions more effective and less prone to error. In this way, financial services are decentralized and made 

flatter. Second, networked access to financial services facilitates quicker access to all manner of transactions 

from checking financial status, making payments, and withdrawing and transferring funds. Third, they 

facilitate the activities of existing financial institutions. This involves the use of big data to deliver a more 

efficient service, but it also allows firms to use technology to manage legal risk more effectively. Fourth, in 

the absence of industry-wide standardization (i.e. no capital requirements as for banks) it is clear that 

crowdfunding and P2P platforms enjoy lower operating and capital expenses compared to traditional banks. 

Finally, FinTech creates efficiencies and competition that reduces online risk, but also making SMEs more 

profitable (WEF 2015) [17]. In particular, app-based companies are emerging everywhere.  

Schwienbacher and Larralde [18] provide an overview of nascent equity crowdfunding literature in 

relation to entrepreneurial finance, in which they discuss why founders choose this source of funding. Hornuf 

and Schwienbacher [19] and Mollick [20] compare crowdfunding to different entrepreneurial financing 

options. Hemer [21] emphasizes that the funding process itself is the decisive difference, because investors 

make their decisions based on the information provided therein. Schwienbacher [22] suggests that one 

benefit of crowdfunding is reduced operating risks in that borrowers can reduce their operating risks by 

setting a pre-specified minimum in an all-or-nothing funding model at what they would need to cover their 

fixed costs. In addition, the relatively lower levels of risk for crowdfunding may derive from the proposition 
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that the crowd may be wiser than experts, at least sometimes because crowdfunding involves the aggregation 

of information or preferences held by a large number of individuals.  

Elsewhere, Hakenes and Schlegel [23] show that under certain conditions, an unsophisticated lending 

crowd may do better than a lending expert because the commitment of each individual may result in better 

information. Similarly, Larrick et al. [24] note that combining judgements of many helps cancel out outliers 

or errors or, as they write, smooths “…the rough edges to isolate the collective’s view of the truth”. Balyuk 

[25] suggest that FinTech appear not to generate any new soft information not available to existing lenders. 

Instead, if they do improve information, it is likely to come through leveraging information from institutional 

lenders well positioned to obtain insights into credit market conditions and are active in deciding on whether 

or not to fund loans. Allen and Gale [26] argue that public markets can be superior to financial intermediaries 

in providing funding because diversity of opinion is valuable when information is inexpensive.  

Drawing on the above perspectives, we state the following hypothesis:  

Hypothesis 1. SMEs with severer financial constraints are more likely to seek FinTech finance.   

B. SME ownership and FinTech finance 

One unique feature of China's economy is that there are a large number of state-owned enterprises (SOEs) 

under the control of central or local governments. Even after 40 years of reform, the socialist legacy is still 

apparent in state-owned firms, for example through higher levels of capital accumulation, preferential access 

to financial resources, profits from monopoly rights in a number of industries, and protection from foreign 

competition [2]. There is also a long established link between state ownership and inefficiency and 

underperformance [3], [4]. A major cause of this inefficiency is that state ownership is more likely than 

private ownership to suffer from the soft-budget constraint effect first formulated by Kornai [5], [6]. In 
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particular, state-owned banks dominate China’s financial system [7]. Lin and Tan [27] and Cull and Xu [28], 

[29] document that SOEs in China have better access to credit in state-owned banks and can expect to receive 

financial help in times of distress. Megginson et al [9] argue that a firm with a high state ownership does not 

need to hold high level of cash since credit will be readily available from state-owned banks, even if the 

company becomes financially distressed and loses access to external private funding. Brandt and Li [30] and 

Ge and Qiu [31] find that Chinese state-owned banks are more likely to provide loans to SOEs due to political 

concerns, such as improving the employment rate and enhancing social stability. State-owned banks only 

seek to maximize their risk-adjusted returns when they offer loans to non-SOEs. Since state-owned banks 

have different incentives when they lend to SOEs and non-SOEs, the homogeneity of bank ownership and 

the heterogeneity of SMEs in China provide us with a great opportunity to investigate the relationship 

between ownership and financing. Thus, we hypothesis that, 

Hypothesis 2. State-owned SMEs are less likely to seek FinTech finance. 

Due to unique ownership structure, family ownership also may have an influence on firms’ financing 

behaviors. The owner-manager structure of family firms has some advantages in terms of financing. First, 

as owner-managers, family firms can mitigate the conflicts arising from the misalignment of interests 

between owners (principals) and managers (agents) to prevent opportunistic management behavior, which 

in turn could result in Type 1 agency costs [8], [32]. Second, stewardship theory posits that stewards 

(managers) are intrinsically motivated and act altruistically for the benefit of the business and its principals 

(owners) [33]. Therefore, the goals of principals and stewards align and both parties pursue the same vision 

for the firm [34]. Third, the high level of personal involvement involved in day-to-day business engenders a 

strong sense of collective ownership and commitment to the firm [35], thus leading to few or no agency 

problems [36]. Lastly, family firms arguably have a longer-term orientation than do other firms [34], [37]. 
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By planning to pass on the firm to their heirs [34], family firm owners work to create a successful firm in 

the long run, so they focus on things like customer loyalty and long-term relationships with stakeholders 

[37]. Thus, we construct the following hypotheses:  

Hypothesis 3. Family SMEs are less likely to seek FinTech finance. 

C. SME innovation and FinTech finance 

Furthermore, we generally expect that innovative SMEs suffer more from market failures [11], [12]. 

Himmelberg and Petersen [15] and Carpenter and Petersen [16], focusing on independent high-tech, small 

and young firms conclude that these firms are most financially constrained. Westhead and Storey [38] 

explicitly compare the extent to which most technologically sophisticated small firms are more financially 

constrained than less technologically sophisticated ones and find that the former impede growth due to 

financial constraints. Goodacre and Tonks [39] state that innovation in high-tech industries is more likely to 

be of a new sort because it is more difficult for financiers to evaluate the investment. Storey and Tether [40] 

focus specifically on so-called New Technology-Based Firms (NTBFs) and emphasize their higher need of 

external financing, and others discuss their high innovative performance and growth [40], [41]. Based on the 

above literature, we have the following hypotheses, 

Hypothesis 4a. Innovative SMEs are more likely to seek FinTech finance. 

For SMEs, financing constraints can restrict R&D much more than other forms of investment. Reasons 

include the lack of collateral value for R&D “capital” and firms’ need to protect proprietary information, 

even from potential investors [42]. Several studies (e.g. [43], [44]) find evidence suggesting that firms in the 

United States and other countries face financing constraints for R&D. For the two sources for financing 

innovation projects i.e. external sources including bank loans or other debt contracts, and internal sources 
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including retained profits or (new) equity, Brown et al [42] suggest that equity finance has several advantages 

over debt finance for hi-tech small firms. The main ones are: 1) there are no collateral requirements; 2) 

additional equity does not magnify problems associated with financial distress; and 3) internal equity finance 

does not create adverse selection problems. However, given that most SMEs have very limited capacity to 

get access to equity markets, especially the case in less developed financial markets such as in China, debt 

finance is still the major financing source for SMEs.  

Again, the unique characteristics of SMEs such as ownership structure can lead to outcomes very different 

from those for other firms when financing innovative activities [45]. For example, conventional pecking-

order theory would suggest that family firms prefer internal financing (either from equity contributions by 

family shareholders or retained earnings) to external financing [46], comprising equity and debt in order [47], 

[48]. Moreover, because family firms are more reluctant to dilute the family’s control [49], they are usually 

less willing to raise capital through external equity offerings [47]. Drawing on these perspectives, we have 

the following hypothesis: 

Hypothesis 4b. Family-owned innovative SMEs are less likely to seek FinTech finance. 

In a similar vein, state ownership can be also an important determinant of the cross-sectional variance in 

firm R&D. Zhang et al [50] find that the state sector has significantly lower efficiencies in both R&D and 

productive activities than does the private sector. They also suggest that the reason why R&D inefficiency 

of SOEs derive from R&D intensity. In particular, a profit-maximizing firm such as private firms with a 

higher R&D efficiency tends to spend more on R&D. Boeing et al [51] also find that, in China, non-state-

owned firms not only produce R&D of the highest quality but also are the only ownership type profiting 

from higher quality. In addition to the finance preferences for SOEs discussed above, we hypothesize that, 
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Hypothesis 4c. State-owned innovative SMEs are less likely to seek FinTech finance. 

III. Data and method 

A. Data 

For our analysis, we use data from the “China hi-Tech Small and Medium-sized Enterprises Dynamic 

Growth Survey” (CTSMEDGS). The CTSMEDGS is a major project of the National Social Science Fund 

of China (NSSFC), which began in 2015 with the objective of building a credit system and database for the 

purpose of financial evaluation, credit rating, and policy-related research for hi-tech SMEs. Our interest in 

this sector is not without reason, as Chinese hi-tech firms, both large and small, are growing rapidly and 

increasing their global reach.    

The CTSMEDGS survey comprises basic firm information, firm external growth environments, and firm 

internal growth factors. The first wave of the CTSMEDGS is over the five-year period from 2015 to 2019. 

To ensure the effectiveness and reliability of the survey, four Chinese universities administered 10,000 

questionnaires for the starting survey in 2015 through onsite distribution and collection. The firms sampled 

by the China Statistics Bureau and the State Administration for Industry and Commerce were from the 

literally millions of registered nonfinancial hi-tech firms in China employing fewer than 1,000 employees.  

We start with the financial data in the 2015 CTSMEDGS for 2,683 hi-tech firms. We then exclude 106 

firms with negative or zero net assets. For a similar reason, we exclude 352 firms with zero cash flow over 

the year, 209 financial firms because of their unique financing, and 831 firms with many missing 

observations. Our final sample comprises 1,185 hi-tech nonfinancial SMEs. Table 1 summarizes the data. 

<INSERT TABLE 1 HERE> 



[12] 

 

B. Variables  

1) Dependent Variable: The dependent variable derives from the survey question, “To what extent the 

firm makes use of on-line finance including crowdfunding and P2P lending”, a seven-point Likert scale from 

the extremely least use to extremely most use of FinTech finance. Though there are arguments regarding 

whether ordinal data of Likert-scale, converted to numbers, can be treated as interval data, we employ the 

ordinal data as dependent variable for ordered logit models [52], [53].  

2) Variables of Interest: State Ownership: As a vital part of the “Reform and Opening” policy, SOEs in 

China have experienced ownership reforms since the 1980s in order to become more efficient and 

competitive. In 1995, the Chinese government adopted a policy epitomized by the slogan, “Keep only large 

firms and let small ones go.” “Keep only large firms” meant the government would continue owning and 

controlling strategically important firms like those in resources, utilities, and energy. These surviving SOEs 

grew larger and more profitable, fulfilling the aims of policy reform. On the other side, “let small ones go,” 

meant that smaller SOEs faced closure or immediate sale. Because most were unprofitable, local 

governments, the owners of the smaller SOEs, had strong incentive to restructure them [54]. The 

restructuring took such forms as debt equity swaps, ownership diversification, and employee shareholding, 

including management buyout. After a series of reforms, the Chinese government restructured most SOEs 

into joint stock companies with the government retaining a large share of ownership and even more of control. 

Initially, different government departments managed and supervised these state assets. Thus, despite the 

modern ownership structure, these incorporated firms are de facto SOEs. Chang and Jin [55] suggest that 

there are three types of SOEs: (1) wholly state-owned enterprise with the state as sole owner; (2) functioning 

SOEs, being state-controlling enterprises with many shareholders, but where the state retains overwhelming 
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control; and (3) those in which the state owns shares, but not enough to control the firm. In the survey, we 

define only the first two types as state-owned enterprises (SOE). 

Family Ownership: Despite substantial inquiry [56], there is still no agreement on a single encompassing 

description of a family firm [57]. However, three broad definitions are evident in the literature [58]. The first 

consists of family-owned and managed firms, where family ownership is at least 50 percent and the family 

is actively involved in management or governance. The second is narrower and usually consists of large 

listed companies with a family ownership threshold of at least 5 percent, usually accompanied by family 

control or family members as board members. The final definition of a family firm is one in which the 

founder or a member of his/her family, by either blood or marriage, is an executive, director, or blockholder 

[59], [60]. In the survey, the first of these definitions is adopted, that is, a family which have a 50% or more 

share of a firm and a family member is involved into the firm’s management is defined as a family firm. 

Firm-level Innovation: When studying firm-level innovation, researchers normally have three subsequent 

measurement of innovation, that is, innovation inputs, innovation activities, and innovation outputs. 

Innovation input is often defined and measured as a firm’s financial investment that is dedicated towards the 

exploration and exploitation of new opportunities, such as R&D expenditure, R&D intensity [61], [62]. In 

an often lengthy and complex innovation process [63], innovation input transforms into innovation output—

in the form of, for instance, patented knowledge or newly developed products [64]. Thus, the innovation 

process or capabilities are used to measure as innovation activities [65], [66]. In this paper, we employ the 

innovation input, i.e. R&D intensity as measurement of firm-level innovation. 

3) Control Variables: We employ two set of control variables: over the firm’s current operational 

characteristics and over financing characteristics. The operational variables are as follows: 
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We use the variable Family_member (three or more family members involved in the firm’s management) 

to control for the potential conflicts of family members in a family firm (see [67]). Risk-preference (the firm 

is not averse to high risk) is a proxy for business objectives. Given SMEs can be very different from large 

firms in terms of business operations [68]. For example, “Mum-and-Dad” SMEs do not typically pursue a 

high-growth thus a high-risk strategy [69]. Instead, the owners of SMEs like these may merely enjoy 

operating the SME itself [70].  

Firm_year (the number of years since establishment) is an important proxy for SME life cycle. Firm age 

largely corresponds to the business cycle of SMEs. Start-up and early-stage SMEs may then resort to external 

equity, particularly private investors, and business angels [69]. One reason is the restrictions in internal 

equity. At the starting stage of a SME, retained profits are scarce, and the personal sources of the owner and 

firm-connections are very limited. A second reason is associated with a combination of information 

asymmetries and potential agency problems related to the lack of a trading history. The lack of 

collateralizable assets can exacerbate the problem of restricted access to finance [71]. From this perspective, 

firm age positively relates to external finance seeking. However, as SMEs move from the start-up or early-

stage to the middle-stage, they can source more finance from retained profits. SMEs can then replace external 

equity with internal equity. 

Growth (yearly sales have grown) represent a major sign of creditworthiness for SMEs. Pecking order 

theory suggests that a firm will tap into internal funding first, whereas trade-off theory supposes that a 

profitable firm gives more ground to the use of tax shields. Profitability is then a key benchmark for a firm’s 

performance, thus helping in improved acceptance of finance applications. Being conssistant with previous 

work [72]. 
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Assets (total assets) can also influence access to finance by SMEs. First, the informational asymmetry 

between insiders and outsiders can be more severe in small firms because there is less information in the 

market about smaller firms [73]. Therefore, smaller firms seek proportionately less debt. Second, 

profitability positively relates to firm size [74]. Therefore, trade-off theory predicts that larger firms should 

seek more debt to benefit from the tax shields, though pecking order theory would predict that larger firms 

use more debt. Third, tax considerations could be of less concern for SMEs because they are less likely to 

generate large profits and therefore less likely to use debt for tax shield purposes [75]. If this is the case, size 

can be negatively associated with debt. In addition, given there is a positive relationship between size and 

age, start-up or early stage SMEs are more likely to seek equity. 

Export (if the firm exports) can be associated with growth ambition [76]. Therefore, we expect exporter 

SMEs to seek more funds compared with non-exporter SMEs. However, exporter SMEs bear more risk 

because of more rapid growth and market uncertainty. Therefore, exporter SMEs are more likely to have 

loan applications turned down compared with their non-exporter counterparts [77]. 

Industry is suggested by several studies indicating the important influence of industry on firm financing 

patterns [78], [79]. For example, Ballakishnan and Fox [78] find that firm effects explain 52% of capital 

structure variation and inter-industry differences another 11%, while Degryse et al.[79] find that industries 

display diverse average debt levels. The trade-off theory also implies that there could be an optimal leverage 

ratio in an industry at which SMEs are targeted. Alternatively, one explanation given by Myers’ [80] 

“modified pecking order” theory is that we can consider industry as a proxy for several influential factors, 

including asset structure, asset risk, and operating characteristics. For example, Degryse et al.[79] find that 

SMEs in the retail trade non-food and food industries display higher debt ratios. In addition, Degryse et al. 

[79] suggest that the pecking order theory dominates the wholesale trade, retail trade food and non-food, and 
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transport sectors, whereas, the trade-off theory dominates the catering and leisure sectors. Van der Wijst [81] 

likewise concludes that the manufacturing industry is capital intensive and requires large investments in 

fixed assets derived from both debt and equity while the retail sector needs relatively less short-term debt. 

The control variables for SME financing comprise:  

Internal_finance, External_debt and External_equity (reliance on internal finance or external debt/equity) 

which are the three sources for SME financing include retained profits or (new) equity, bank loans or other 

debt contracts. Brown et al [42] suggest that equity finance, in general, has advantages over debt finance for 

Hi-tech small firms, because: 1) there are no collateral requirements; 2) additional equity does not magnify 

problems associated with financial distress. 3) internal equity finance does not create adverse selection 

problems. However, given that most SMEs have very limited capacity to access equity markets, especially 

in less developed financial markets such as in China, debt finance is still the major financing source for 

SMEs. However, Brown [42] suggest that there are several negative factors affecting hi-tech SMEs’ 

obtaining debt finance. First, the structure of a debt contract is not well suited for R&D-intensive firms with 

uncertain and volatile returns [82]. Second, adverse selection problems [14] are more likely in high-tech 

industries due to the inherent riskiness of investments. Third, debt financing can lead to ex post changes in 

behavior (moral hazard) that are likely more severe for high-tech firms because they can more easily 

substitute high-risk for low-risk projects. Fourth, the expected marginal cost of financial distress rises rapidly 

with leverage for young high-tech firms because their market value depends heavily on future growth options 

that rapidly depreciate if they face financial distress [83]. 

Collateral (where collateral lending is the major way for the firm to borrow) follows from the 

informational advantages of borrowers over lenders. That is, collateral is used to offset the problems of 
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adverse selection [84] and/or moral hazard [85] caused by information asymmetry. In these situations, 

information asymmetry gives rise to greater collateral and thus higher borrowing costs (e.g. [86], [60]). In 

particular risky firms typically must pledge collateral to obtain debt finance [87].   

National_bank, Local_bank and Non-bank (relationship is with a national/local/nonbank bank) represent 

the characteristics of SMEs’ relationship banks. One unique feature of China's banking industry is that 

majority of the banking assets are under the control of the Chinese Government [88]. Brandt and Li [30] and 

Ge and Qiu [31] find that Chinese state-owned banks are more likely to provide loans to SOEs due to political 

concerns, such as improving the employment rate and enhancing social stability. State-owned banks only 

seek to maximize their risk-adjusted returns when they offer loans to non-SOEs. Since the banks have 

different incentives when they lend to SOEs and non-SOEs, the homogeneity of banks can have a substantial 

influence on SME finance. 

Bank_year (length of borrower relationship with banks) is a major measurement of relationship banking 

in the literature (e.g. [89], [90]). Relationship lending technologies assign a key role to soft information, 

qualitative information obtained via personal interaction/acquaintance and that is difficult to codify [89].  

Lastly, Government_fund (the numbers of government subsidies or grants received by SME for innovation) 

represents the government support for R&D. In China, R&D activities obtained a larger prominence in 

economic policy [51]. Deng and Hu [91] find that an increase in the amount and the continuity of R&D 

investments as well as in the number of patent applications indicates increasing effectiveness of policy 

measures after 2006.  

C. Models  
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To solve the selection as well as potential endogenous issue, following Ghoul et al [92] and Wooldridge 

[93], we employ Heckman selection estimation procedures in this paper. We first specify a probit model for 

Eq. 1 as follows, where Finance_apply measures whether the firm apply for finance in the survey year. 

Family and State are dummy variables for the ownerships; R&D_intensity is the ratio of R&D expenditure 

to total sales; and Finance_difficulty is a proxy for the financial constraints faced by SMEs deriving from 

the survey question, “to what extent the firm has a difficulty in financing (1: “extremely easily”; 7: 

“extremely hard”). All other variables are as before. 
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Then in the second stage, we regress the dependent variable of FinTech_finance deriving from the survey 

question, “to what extent the firm seeks FinTech finance (1: extremely least; 7: extremely most)” on the 

inverse Mills’ ratio (λ) estimated from the first stage, along with the variable of interest and the control 

variables as follows of Eq. 2, where FinTech_Finance measures the firm’s FinTech finance in the survey 

year. Invmills is the inverse Mills’ ratio (λ) estimated from Eq.1. All the other variables are the same as those 

in Eq.1. 
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IV. Empirical results 

A. Univariate analysis 
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In Table 2, we report univariate tests of differences in means between state-owned and non-state-owned 

firms, and family and non-family firms. State-owned and family firms account for 2.9% and 32.9%of the 

sample firms, among which a number of variables show a significant difference in means especially for state-

owned firms. Firstly, state-owned firms are significantly less likely to seek FinTech finance than would non-

state-owned firms. By contrast, family firms do not show a significant difference in seeking FinTech finance 

when compared with non-family firms. However, both state-owned firms and family firms do not have a 

significant difference in the attitude towards financing difficulties. Second, as expected, family firms show 

a lower level of R&D intensity than non-family firms; whereas, state-owned firms show a higher level of 

R&D intensity than do non-state-owned firms. Third, for the control variables, state-owned firms seem to be 

more mature in terms of firm age. Both state-owned and family firms have a longer relationship with 

relationship banks as compared with their counterparts. However, both of them are less likely to export. 

Regarding the financing behaviors, state-owned firms are more likely to rely on external equity, but less 

likely to rely on internal finance and external debt. By contrast, family firms are more likely to rely on 

internal finance. In addition, state-owned firms are more likely have a local bank as relationship bank, but 

less likely to have a national bank. Lastly, unsurprisingly, state-owned firms more benefit from government 

subsidies and grants than non-state-owned firms do. However, univariate analysis does not control for other 

variables that could affect firms’ innovative behaviors. To confirm the hypotheses, we conduct multivariate 

analysis. 

<INSERT TABLE 2 HERE> 

B. Multivariate analysis 
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Before regression estimation, we conduct a verification test for multicollinearity problem. As shown in 

Table 3, most of correlation values are well below 0.3, except for the correlation between national banks and 

local banks (0.685), as well as external debt and collateral (0.323). For the former, this may result from the 

closer relationship between national banks and some of local banks, because a number of local banks have 

expanded their markets into wider regions. For the latter, the close relation between collateral and external 

debt is in line with the fact that SMEs are heavily rely on collateralized lending. Again, the close relation 

between local banks and non-bank financial institutions (0.289) are also due to the expansion of the local 

banks in terms of banking businesses and markets. In addition, the high correlation between R&D intensity 

and government subsidies (0.281) may imply an effectiveness of government support for innovation. Then, 

larger firms are positively correlated (correlation coefficient in brackets) with finance application (0.234); 

Family SMEs would like to make use of international finance as well as collateral (0.231); and some of 

family firms have more than three members involved into management (0.231). 

<INSERT TABLE 3 HERE> 

We calculate further the values of variance inflation factor (VIF) for the independent variables (Table 4). 

The results show that all the VIF values are well below three.  

<INSERT TABLE 4 HERE> 

1) State-owned Firms, FinTech Finance and Innovation: The results in Table 5 are for the relationship 

between state ownership, FinTech finance, and innovation. The results in Columns 1 and 2 are for a probit 

model, which acts as the first-stage model in Heckman procedures; Columns 3–6 show the estimation results 

of the Heckman models discussed in Section 3. Columns 3 and 4 show the results of the effects of state 
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ownership on FinTech finance; Columns 5 and 6 show results of the models for testing the interaction 

between state ownership and innovation.   

<INSERT TABLE 5 HERE> 

In the results in Column 1, we do not find state-owned firms or family firms have any significant difference 

in applying for finance in the survey year. However, we find that R&D intensity, assets, growth, exports, 

finance difficulty, external debt, national bank, non-bank and collateral are all significantly correlated with 

finance apply. In specific, the firms with R&D are 1.9% more likely to apply finance. This is in line with the 

findings in the literature [10]. We interpret the positive relations between sales growth, firm assets, and 

finance application as the creditworthiness of profitable firms. Then the positive effects of export on the 

finance application is well in line with the literature (see Section 3). With respect to financing aspects, the 

firms that claims for financing difficulty, however, are more likely to apply for finance with marginal effects 

of 2.4%. The firms that rely on external debt are 14.3% more likely to apply for finance. Interestingly, firms 

whose relationship banks are national banks or/and non-bank financial institutions are more likely (9.8% and 

14.5%, respectively) to apply for finance. This may imply that, on the one hand, national banks and non-

bank financial institutions are more “friendly” towards SMEs. On the other hand, the local banks normally 

controlled by the local governments may take the directives of local authorities to allocate funds or loans. 

Lastly, we find that collateral is an effective factor behind lending.    

Columns 3 and 4 report that state-owned firms are much less (odds ratio is 38.7%) likely to seek FinTech 

finance when compared with non-state-owned firms. This gives evidence for Hypothesis 2. We also find that 

the firms with financial constraints (see Finance_difficulty) are much more likely to seek FinTech finance 

with odds ratio of 1.714. This means that given the other variables are constant, the odds of high levels of 
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FinTech financing versus the combined middle and low levels of FinTech finance are 1.714 times greater 

for financially constrained firms. Put differently, for a more financial-constrained firm, the chances of high 

level of their FinTech financing are 1.714 times greater than for a less financially constrained firm. This 

supports Hypothesis 1, that is, SMEs with more severe financial constraints are more likely to seek FinTech 

finance. Thus, we conclude that state-owned firms may have better access to credit in state-owned banks 

thus may suffer less financial constraints than non-state-owned banks (e.g. [27], [28]) , though the differences 

in financial difficulty of univariate analysis is not significant. Another reason for less FinTech-financing is 

that a firm with a high state ownership does not need to hold high level of cash since credit will be readily 

available from state-owned banks, even if the company becomes financially distressed and loses access to 

external private funding [9].  

Then, we check the connection between state ownership, innovation, and FinTech finance in Columns 5 

and 6, where we add the interaction item between state ownership and R&D intensity to the model. The 

results show that state ownership does not have a significant influence on the relationship between R&D 

intensity and FinTech finance. Though state -owned firms showed a significant high level of R&D intensity 

than non-state-owned firms in the results of univariate analysis of Table 2, state-owned firms are not found 

particularly to seek FinTech to finance R&D activities. This implies that, more R&D activities for state-

owned firms does not lead to higher levels of FinTech finance seeking; however, the results of multivariate 

analysis fail to support Hypothesis 4c in any way. 

2) Family Firms, FinTech Finance and Innovation: Table 6 reports the results of the relationship between 

family ownership, FinTech finance, and innovation. Columns 1 and 2 show the results of the effects of family 

ownership on FinTech finance; Columns 3 and 4 show results of the models for testing the interaction 

between state ownership and innovation. Then Columns 5 and 6 adopt state ownership as a control variable.   
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In Column 1 and 2, family firms are significantly less (odds ratio: 78.7%) likely to seek FinTech finance 

when compared with non-family firms. This supports for Hypothesis 3. In addition, we also find that higher 

degree of family control over the family firms proxied by the more family members (three or more) getting 

involved into management further reduce the chances of seeking FinTech finance with odds ratio of 69.7%. 

This is interpreted by the proposition that family firms prefer internal financing (either from equity 

contributions by family shareholders or retained earnings) to external financing [94], [46], which is also 

proved by the results of univariate analysis in Table 2.  

<INSERT TABLE 6 HERE> 

Furthermore, Columns 3 and 4 reports that family ownership has a significant and positive effect on the 

relation between R&D intensity and FinTech finance with an odds ratio of 4.913. This says that for an 

innovative family firm, the likelihood of a higher degree of FinTech financing is 4.913 times greater than 

for a less innovative firm. In other words, family firms are more likely particularly to seek FinTech to finance 

R&D activities, which give evidence for Hypothesis 4b. To check the robustness of this finding, we also add 

state ownership to the models as a control variable, and the results are in Columns 5 and 6. Both family and 

state ownership still have a significantly negative effect on FinTech finance; moreover, family firms have a 

greater chance of seeking FinTech finance to support R&D expenditure. However, there is a puzzling 

negative relation between R&D intensity and FinTech finance in these models. In summary, the effects of 

R&D intensity on FinTech finance is not consistent across the models. Thus, we do find sound evidence for 

supporting Hypothesis 4a in this paper.  

3) Determinants of FinTech finance: For the control variables, as discussed above, we find that the firms 

that claim for more severe financial constraints are more active in seeking on-line lending i.e. FinTech 
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finance serves as a financing source. The results are consistent with the results of the model for firm finance 

seeking in Columns 1 and 2 in Table 5. This implies that FinTech acts as an alternative financing source 

because financial constrained firms are unable to get finance elsewhere. As evidence, state-owned firms and 

family firms are not so keen on using on-line lending as their counterparts. The former has their advantages 

of getting finance from government-controlled banks; the latter may be inclined to rely more on internal 

finance. In this sense, a SME seems to be compelled to have a go on FinTech finance because of financial 

problems. Interestingly and surprisingly, we also find another two consistent and significant variables – 

nonbank and bank_year across all the models. The firms whose relationship banks are non-bank financial 

institutions are less active in using FinTech finance with an odds ratio of 30.2–49.2%. As discussed above, 

non-stat-owned firms are less likely to get finance form state-owned banks; thus, non-state-owned firms may 

rely more on non-bank financial institutions or non-bank financing sources. In other words, to some extent 

online finance may act as an alternative non-bank financing source. The negative relationship between non-

bank and FinTech finance can imply that online finance, at this stage, may only act as a complementary 

financing source for non-bank finance. By contrast, the positive effects of bank_year on FinTech finance 

may imply a “lock in” problem for SMEs. That is, some SMEs face higher switching costs due to weak 

bargaining power with their relationship banks [95]. In our another forthcoming paper based on the same 

dataset, we actually find that bank_year has a significant and positive effect on SMEs’ financing costs.This 

may suggest that, for SMEs, FinTech finance are rather acting as a complementary financing source than an 

“attractive” and a MUST  financing source.  

Interestingly, the firms that rely on external debt probably prefer not to use FinTech finance. However, the 

results are not significant for the models with an independent variable of state ownership. By contrast, the 

firms that rely on external equity probably prefer to use FinTech finance. However, the results are not 
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significant for the models with an independent variable of family ownership. This can be interpreted by the 

cost of capital, because, general speaking, external equity is costlier that external equity. Thus, the results 

imply that the cost of FinTech finance is well between cost of external debt and cost of external equity. As 

discussed above, Brown et al [42] suggest that equity finance may have advantages over debt finance for hi-

tech small firms, because: 1) there are no collateral requirements; 2) additional equity does not magnify 

problems associated with financial distress; 3) internal equity finance does not create adverse selection 

problems.  

However, other than state-owned SMEs, Chinese SMEs generally have very limited capacity to access 

equity markets. This is because, in theory, the owners of the state-owned SMEs are governments; thus, they 

have much more chances of getting capital injection from the governments or their controlled agents. 

Nevertheless, for private Chinese SMEs with financial constraints especially family-owned firms, there is 

very little or no chance of attaining such less-costly equity injections. For the remaining control variables, 

the results are more complex and inconsistent, because FinTech itself as financing source is still under 

developing. 

V. Concluding remarks 

Motivated by dramatically rapid development of FinTech and long-standing SMEs’ financing problem, 

this paper aimed to investigate the relations between firm ownership, innovation, and FinTech finance. Using 

a sample of Chinese hi-tech SMEs, we find that firm ownership has a significant influence on FinTech 

finance. In specific, both state owned and family firms are less likely to seek FinTech finance with odds 

ratios of 38.7% and 78.7% respectively. In the meantime, we find that the firms with financial constraints 

are much more likely to seek FinTech finance with odds ratio of 1.714. We conclude that state-owned firms 
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may have better access to credit in state-owned banks thus may suffer less financial constraints than non-

state-owned banks. Another reason for less FinTech-financing is that a firm with a high state ownership does 

not need to hold high level of cash since credit will be readily available from state-owned banks, even if the 

company becomes financially distressed and loses access to external private funding.  

The less seeking FinTech finance for family firms is interpreted by the proposition that family firms prefer 

internal financing (either from equity contributions by family shareholders or retained earnings) to external 

financing. We also find that more R&D activities for state-owned firms does not lead to higher levels of 

FinTech finance seeking; however, family ownership has a significant and positive effect on the relation 

between R&D intensity and FinTech finance with an odds ratio of 4.913. This says that family firms are 

more likely particularly to seek FinTech to finance R&D activities.  

Regarding other factors affecting FinTech finance, we find that, the firms whose relationship banks are 

non-bank financial institutions are less active in using FinTech finance with an odds ratio of 30.2–49.2%; at 

the same time, the firms that have a longer length of relationship banking are more likely to use FinTech 

finance with an odds ratio of 149.3–186.0%. This suggests that FinTech finance, at this stage, may act as 

rather a complementary financing source than a competing financing source. . Particularly, we find the 

evidence that, the owners of the state-owned SMEs are governments; thus, they have much more chances of 

getting capital injection from the governments or their controlled agents. However, for private Chinese SMEs 

with financial constraints, especially family-owned firms, they is very little or no chance of receiving such 

low-cost equity injections. 
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Table 1 Variable definitions and descriptive statistics 

 Variable Definition Mean Std. dev. Min. Max. 
D

ep
en

de
nt

 v
ar

ia
bl

es
 

FinTech_financ

e 

Ordinal dummy variables for to what extent the firm seek 

FinTech finance( 1: extremely least; 7: extremely most) 

3.509 1.657 1 7 

Finance_apply Dummy variable with one if firm applied for finance in the 

survey year and zero otherwise 

0.350 0.477 0 1 

V
ar

ia
bl

es
 o

f i
nt

er
es

t 

State-owned Dummy variable with one if firm is owned by the state and 

zero otherwise 

0.029 0.167 0 1 

Family Dummy variable with one if family ownership more than 

50% of control and zero otherwise 

0.329 0.470 0 1 

RD_intensity Ordinal dummy variables for the ratio of R&D expenditure 

to total sales: <1% (1), 1%–3% (2), 3–5% (3), 5–10% (4), 

and >10% (5). 

2.361 1.168 1 5 

O
pe

ra
tio

na
l c

ha
ra

ct
er

is
tic

s 

Family_member Dummy variable with one if there are two or more family 

members involved in management and zero otherwise. 

0.522 0.500 0 1 

Risk-preference Dummy variable with one if the firm is not averse to high 

risk and zero otherwise  

0.058 0.234 0 1 

Firm_year Number of years since firm establishment 8.207 6.864 0 67 

Growth Ordinal dummy variables for the sales growth rates: <10% 

(1), 10%–20% (2), 20–30% (3), 30–40% (4), and >40% 

(5). 

1.970 0.842 1 5 

Assets Total assets in 10,000 RMB 5,214 13,853 0.83 237,600 

Export Dummy variable with one if firm has exports and zero 

otherwise 

0.316 0.465 0 1 

Fi
na

nc
ia

l c
ha

ra
ct

er
is

tic
s 

Finance_difficul

ty 

Seven-point Likert scale from extremely easy to extremely 

hard 

4.143 1.408 1 7 

Internal_finance Dummy variable with one if firm relies on internal finance 

and zero otherwise 

0.672 0 .46

9 

0 1 

External_debt Dummy variable with one if firm relies on external debt 

and zero otherwise 

0.714 0.452 0 1 

External_equity Dummy variable with one if firm relies on external equity 

and zero otherwise 

0.116 0.321 0 1 

National_bank Dummy variable with one if national bank is firm’s 0.711 0.454 0 1 
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 Variable Definition Mean Std. dev. Min. Max. 

relationship bank and zero otherwise 

Local_bank Dummy variable with one if local bank is the firm’s 

relationship bank and zero otherwise 

0.220 0.415 0 1 

Nonbank Dummy variable with one if nonbank financial firm is the 

firm’s relationship bank and zero otherwise 

0.051 0.221 0 1 

Bank_year Ordinal dummy variables for the length in years of current 

lender–borrower relationship: <1year (1), 1–2 years(2), 3–

4years (3), 5–6 years (4), and >7 years (5). 

2.823 1.112 1 5 

Collateral Dummy variable with one if major loans are collateralized  

and zero otherwise 

0.549 0.498 0 1 

Government_fu

nds 

Ordinal dummy variables for the number of fund 

assistance from government: <1 (1), 1–3 (2), and >4 (3). 

1.105 0.628 0 3 
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Table 2 Univariate tests of means 

  State-

owned 

  Family  

Variables State 

firms 

Non-state 

firms 

Mean 

difference 

Family 

firms 

Non-

family 

firms 

Mean 

difference 

 Mean Mean t-test Mean Mean t-test 

FinTech finance 2.882 3.528 -0.645*** 3.443 3.542 -0.099 
Finance_apply 0.294 0.351 -0.057 0. 366 0. 342 0. 024 

R&D intensity 3.076 2.342 0.734*** 2.247 2.421 -0.0174** 
Finance difficulty 3.882 4.150 -0. 267 4.190 4.119 0.070 
Firm year 15.970 7.977 7.993 *** 8.008 8.304 –0.297 
Growth 2.029 1.967 0.061 1.954 1.977 –0.024 
Assets 7799.295 5138.066 2661.228 5364.457 5140.820 223.637 
Risk-preference 0.088 0.057 0.031 0.072 0.052 0.020* 
Export 0.176 0.319 -0.143** 0.282 0.332 –0.050** 
Internal_finance 0.558 0.675 -0.117* 0.774 0.622 0.152*** 
External debt 0.588 0.717 -0.129** 0.708 0.717 –0.009 
External equity 0.235 0.112 0.122** 0.108 0.121 –0.013 
National bank 0.559 0.715 -0 .156** 0.728 0.702 0.026 
Local bank 0.323 0.217 0.106* 0.226 0.218 0.008 
Non-bank 0.058 0.051 0.007 0.049 0.053 –0.004 
Bank year 3.241 2.811 0.429** 2.924 2.770 0.154** 
Collateral 0.551 0.568 -0.017 0.549 0.548 0.001 
Government_fund 1.235 1.039 0.195** 1.031 1.053 -0.022 

Notes: Asterisks denote significance at the * .10, ** .05 and *** .01 level
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Table 3 Variable correlations 

Variable 

State 

Fam
ily 

R
&

D
_intensity 

Finance_apply 

Fam
ily_m

em
ber 

R
isk-preference 

Firm
_year 

G
row

th 

A
ssets 

Export 

Finance_difficulty 

Internal_finance 

External_debt 

External_equity 

N
ational_bank 

Local_bank 

N
on-bank 

B
ank_year 

C
ollateral 

G
overnm

ent_fund 

State 1                    

Family -0.056 1                   

R&D_intensity 0.019 0.011 1                  

Finance_apply -0.020 0.024 0.168 1                 

Family_member -0.048 0.231 0.053 0.047 1                

Risk-preference 0.022 0.041 0.071 0.014 0.029 1               

Firm_year 0.018 0.043 -0.031 -0.017 -0.022 0.044 1              

Growth 0.012 -0.013 0.177 0.117 -0.049 0.030 -0.009 1             

Assets 0.050 -0.026 0.090 0.234 -0.039 -0.006 -0.196 0.082 1            

Export -0.052 -0.051 0.003 0.111 -0.107 -0.006 -0.029 0.083 0.207 1           

Finance_difficulty -0.032 0.023 0.137 0.093 0.013 0.011 0.060 0.059 -0.037 -0.048 1          

Internal_finance -0.042 0.152 0.043 0.003 0.118 -0.003 -0.145 -0.064 0.026 -0.122 0.036 1         

External_debt -0.048 -0.010 0.161 0.199 0.086 -0.018 -0.029 -0.021 0.120 -0.020 0.103 0.084 1        

External_equity 0.064 -0.019 0.124 0.064 -0.085 0.022 -0.016 0.138 0.026 0.059 0.077 -0.049 0.003 1       
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National_bank -0.058 0.027 0.081 0.086 0.101 0.024 -0.013 -0.050 0.186 -0.063 0.078 0.015 0.045 -0.047 1      

Local_bank 0.043 0.009 -0.016 0.003 -0.030 -0.028 -0.001 0.029 -0.070 0.051 -0.013 0.024 0.071 0.067 -0.685 1     

Non-bank 0.006 -0.009 0.044 -0.011 -0.022 0.056 -0.012 -0.005 -0.150 -0.019 -0.043 0.032 0.029 -0.013 -0.289 -0.087 1    

Bank_year -0.041 0.016 -0.011 -0.104 -0.025 0.034 -0.007 -0.078 -0.177 -0.092 0.007 0.040 -0.023 -0.064 -0.041 0.001 0.136 1   

Collateral 0.004 0.000 0.091 0.154 0.083 -0.021 -0.163 -0.061 0.218 -0.008 0.008 0.231 0.323 -0.014 0.135 -0.029 -0.057 -0.061 1  

Government_fund 0.051 -0.016 0.281 0.111 0.045 0.056 -0.087 0.108 0.029 0.097 0.148 -0.001 0.069 0.147 0.043 0.029 0.049 -0.048 -0.023 1 
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Table 4 Collinearity diagnostics 

Variable VIF  Tolerance R2 

State 1.030 1.020 0.968 0.033 

Family 1.090 1.040 0.919 0.081 

R&D_intensity 1.190 1.090 0.843 0.157 

Finance_apply 1.150 1.070 0.867 0.133 

Family_member 1.110 1.050 0.899 0.101 

Risk-preference 1.020 1.010 0.982 0.018 

Firm_year 1.100 1.050 0.908 0.092 

Growth 1.090 1.040 0.919 0.081 

Assets 1.270 1.130 0.785 0.215 

Export 1.120 1.060 0.896 0.104 

Finance_difficulty 1.070 1.030 0.934 0.066 

Internal_finance 1.130 1.060 0.884 0.116 

External_debt 1.210 1.100 0.828 0.172 

External_equity 1.070 1.030 0.937 0.063 

National_bank 2.700 1.640 0.371 0.629 

Local_bank 2.390 1.550 0.419 0.581 

Non-bank 1.390 1.180 0.718 0.282 

Bank_year 1.070 1.030 0.934 0.066 

Collateral 1.270 1.130 0.790 0.211 

Govrnment_fund 1.170 1.080 0.854 0.146 

Mean 1.280 1.120 0.833 0.167 
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Table 5 State ownership, innovation, and FinTech finance 

Dep. variable Finance_apply FinTech_finance  
 (1) (2) (3) (4) (5) (6) 
 Coef. Marginal 

effect 

Coef. Odds ratio  Coef. Odds ratio 

State 

 

-0.137 -0.044 -0.951*** 0.387 -0.828** 0.437 
(0.257)  (0.335)  (0.384)  

Family 0.057 0.018     

(0.088)      
R&D_intensity 0.059** 0.019 0.074* 1.076 -0.031 0.969 

 
(0.024)  (0.041)  (0.163)  

Finance_apply   0.234** 1.264 0.239** 1.269 
  (0.119)  (0.119)  

Family_member 0.094 0.030     
(0.085)      

State*R&D_inte

nsity 

    -0.054 0.947 
    (0.745)  

Risk-preference 

 

0.009 0.003 0.162 1.176 0.168 1.183 
(0.174)  (0.232)  (0.233)  

Firm_year 0.010 0.003 0.022** 1.022 0.016 1.016 
(0.007)  (0.010)  (0.010)  

Growth 

 

0.136*** 0.043 0.138 1.148 0.074 1.077 
(0.049)  (0.092)  (0.085)  

Assets 

 

0.094*** 0.030 0.004 1.004 -0.051 0.951 
(0.020)  (0.050)  (0.042)  

Export 

 

0.172* 0.055 0.196 1.217 0.101 1.106 

(0.091)  (0.136)  (0.128)  
Finance_difficul

ty 

0.077*** 0.024 0.539*** 1.714 0.496*** 1.642 

(0.030)  (0.058)  (0.054)  
Internal_finance 

 

-0.064 -0.020 -0.019 0.981 0.011 1.011 
(0.090)  (0.118)  (0.117)  

External_debt 

 

0.450*** 0.143 0.090 1.094 -0.186 0.830 
(0.102)  (0.258)  (0.223)  

External_equity 

 

0.133 0.042 0.357** 1.429 0.296* 1.344 
(0.125)  (0.179)  (0.177)  

National_bank 

 

0.306** 0.098 -0.076 0.927 -0.247 0.781 
(0.153)  (0.237)  (0.222)  

Local_bank 

 

0.240 0.076 -0.076 0.927 -0.208 0.812 
(0.156)  (0.221)  (0.211)  

Non-bank 

 

0.454** 0.145 -0.710** 0.492 -0.943*** 0.389 
(0.219)  (0.346)  (0.325)  

Bank_year -0.173 -0.055 0.401** 1.493 0.513*** 1.670 

(0.126)  (0.176)  (0.168)  
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Notes: Standard errors in parentheses. Asterisks denote significance at the * .10, ** .05 and *** .01 

level. 

Collateral 0.201** 0.064 -0.044 0.957 -0.162 0.850 

(0.090)  (0.152)  (0.144)  
Govrnment_fun

d 

0.084 0.027 0.139 1.149 0.111 1.117 
(0.067)  (0.098)  (0.097)  

Inverse-Mills 

ratio 

 

  0.153 1.165 -0.682 0.506 
  (0.648)  (0.506)  

Constant -2.902***  6.593***  4.242***  
(0.299)  (1.909)  (1.522)  

Cut1   0.980 0.980 -1.364 -1.364 
Cut2   2.260 2.260 -0.085 -0.085 
Cut3   3.118 3.118 0.771 0.771 

Cut4   4.421** 4.421 2.070 2.070 
Cut5   5.446*** 5.446 3.094** 3.094 
Cut6   6.593*** 6.593 4.242*** 4.242 
Industry FE Yes Yes 

 

Yes 

 
Obs. 1185 1185 

 

1185 

 
LR χ2 201.62 301.56 298.39 

 
Pseudo R2 0.131 0.069 0.068 



[41] 

 

Table 6 Family ownership, innovation, and FinTech finance 

Dep. variable FinTech_finance  
 (1) (2) 

 

(3) (4) (5) (6) 
 Coef. Odds ratio Coef. Odds ratio Coef. Odds ratio 
Family -0.239** 0.787 

 

-0.308** 0.735 

 

-0.314*** 0.730 

 
(0.118)  (0.120)  (0.120)  

State 

 

    -0.861*** 0.423 

 
    (0.332)  

R&D_intensity 

 

0.004 1.004 

 

-0.700* 0.497 

 

-0.689* 0.502 

 
(0.043)  (0.380)  (0.379)  

Finance_apply 0.227* 1.255 

 

0.215* 1.240 

 

0.217* 1.242 

 
(0.119)  (0.119)  (0.119)  

Family_member -0.361*** 0.697 

 

-0.371*** 0.690 

 

-0.369*** 0.691 

 
(0.120)  (0.116)  (0.116)  

Family*R&D_i

ntensity 

  1.592*** 4.913 

 

1.593*** 4.918 

 
  (0.578)  (0.577)  

Risk-preference 

 

0.158 1.171 

 

0.190 1.209 

 

0.209 1.233 

 
(0.235)  (0.235)  (0.234)  

Firm_year 0.009 1.010 

 

0.010 1.010 

 

0.013 1.013 

 
(0.010)  (0.010)  (0.010)  

Growth 

 

-0.021 0.979 

 

-0.030 0.970 

 

-0.006 0.994 

 
(0.096)  (0.087)  (0.088)  

Assets 

 

-0.111** 0.895 

 

-0.112*** 0.894 

 

-0.093** 0.911 

 
(0.053)  (0.042)  (0.043)  

Export 

 

0.000 1.000 

 

-0.015 0.985 

 

-0.012 0.988 

 
(0.143)  (0.130)  (0.130)  

Finance_difficul

ty 

0.449*** 1.567 

 

0.452*** 1.572 

 

0.466*** 1.594 

 
(0.060)  (0.054)  (0.055)  

Internal_finance 0.113 1.120 

 

0.102 1.107 

 

0.084 1.087 

 
(0.121)  (0.119)  (0.120)  

External_debt -0.449* 0.639 

 

-0.467** 0.627 

 

-0.407* 0.666 

 
(0.275)  (0.224)  (0.225)  

External_equity 0.134 1.144 

 

0.100 1.105 

 

0.144 1.155 

 
(0.181)  (0.178)  (0.179)  

National_bank -0.375 0.687 

 

-0.381* 0.683 

 

-0.343 0.710 

 
(0.243)  (0.223)  (0.223)  

Local_bank 

 

-0.327 0.721 

 

 

 

 

 

-0.323 0.724 

 

-0.278 0.757 

 
(0.225)  (0.212)  (0.212)  

Non-bank 

 

-1.198*** 0.302 

 

-1.161*** 0.313 

 

-1.096*** 0.334 

 
(0.357)  (0.328)  (0.329)  

Bank_year 0.606*** 1.834 

 

0.621*** 1.860 

 

0.583*** 1.792 

 
(0.179)  (0.168)  (0.169)  
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Notes: Standard errors in parentheses. Asterisks denote significance at the * .10, ** .05 and *** .01 level. 

 

Collateral -0.288* 0.750 

 

-0.291** 0.748 

 

-0.245* 0.783 

 
(0.156)  (0.142)  (0.143) ` 

Government_fu

nds 

0.042 1.043 

 

0.036 1.037 

 

0.065 1.067 

 (0.098)  (0.097)  (0.098)  

Inverse-Mills 

ratio 

 

-1.507** 0.222 

 

-1.583*** 0.205 

 

-1.366*** 0.255 

 
(0.704)  (0.510)  (0.517)  

Constant       
      

Cut1 -3.884 -3.884 

 

-4.085 -4.085 

 

-3.461 -3.461 

 
Cut2 -2.605 -2.605 

 

-2.800 -2.800 

 

-2.168 -2.168 

 
Cut3 -1.745 -1.745 

 

-1.940 -1.940 

 

-1.303 -1.303 

 
Cut4 -0.436 -0.436 

 

 

 

-0.627 -0.627 

 

0.015 0.015 

 
Cut5 0.594 0.594 

 

0.407 0.407 

 

1.051 1.051 

 Cut6 1.743 1.743 

 

1.562 1.562 

 

2.207 2.207 

 
Industry FE Yes Yes 

 

Yes 

 
Obs. 1185 1185 

 

1185 

 
LR χ2 308.050 315.670 322.360 
Pseudo R2 0.071 0.072 0.074 


