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Does FinTech credit scale stimulate financial
institutions to increase the proportion of
agricultural loans?

Akm Mohsin*, MD Rashidul Islam Sheikh?, Hasanuzzaman Tushar?,
Mohammed Masum Igbal’, Syed Far Abid Hossain* and Md. Kamruzzaman®

Abstract: FinTech has raised the risk-taking level of financial institutions. This paper
aims to explore FinTech Credit (FTC) scale of non-financial institutions and the risk-
taking level of financial institutions into Opiela’s model, constructs objective func-
tions and constraints for representative financial institutions by conducting theo-
retical analysis and research hypothesis. It also explores the relationship between
FTCscale and the proportion of agriculture-related loans. Based on the balanced
panel data of 31 provinces and municipalities in China from 2009 to 2017, the
individual fixed effects model is used to test the research hypothesis. Then, based
on the balanced panel data of 31 provinces and municipalities in China from 2009
to 2017, the research hypothesis was tested using an individual fixed-effects model
to explore the relationship between FTCscale and the proportion of agriculture-
related loans. The results show that the FTCscale can increase the share of agri-
culture-related loans in financial institutions. Still, the percentage of agriculture-
related loans and e-commerce factors increase at a marginal decreasing rate.
Furthermore, the study shows that marketization and real estate development also
indirectly affect the proportion of agricultural loans through the mediating part of
the FTCscale. Finally, policy recommendations are proposed to develop FTC and the
implementation of rural revitalization strategy.

Subjects: Economics and Development; Economics; Finance; Business, Management and
Accounting

Keywords: FinTech credit; risk-taking level; agricultural loans; marketization level

1. Introduction

Rural revitalization depends on the development of agricultural economy. The development of the
agricultural economy depends on the growth of agricultural total factor productivity, and the input
of agricultural loans is a necessary condition for the growth of total factor productivity (Li & Wu,
2018). The increase of agriculture-related loans is also conducive to the “three rural problems” and
thus to the implementation of rural revitalization strategy. However, with the withdrawal of many
rural financial networks and the intensification of the separation of institutions and funds from
farmers, the coverage rate of agriculture-related loans is still low, and the supply of agriculture-
related loans is still insufficient (Yin et al., 2019). On 29 January 2019, the People’s Bank of China,
the Banking and Insurance Regulatory Commission, the Securities Regulatory Commission, the
Ministry of Finance, and the Ministry of Agriculture and Rural Affairs jointly issued the “Guidance on
Financial Services for Rural Revitalization The guiding opinions also clearly put forward the active

© 2022 The Author(s). This open access article is distributed under a Creative Commons
Attribution (CC-BY) 4.0 license.
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implementation of the project of Internet financial services for “three rural areas” and regulate the
development of Internet finance (IF) in rural areas.

IFapproximates financial technology (FinTech) in China (Chen, 2016; He & Ong, 2014; Zhang
et al, 2020; Zhang & Zhuang, 2020). FinTech innovations include financial institutions such as
banks, securities, and insurance, and non-financial institutions such as Internet companies. Both
the International Monetary Fund (IMF) and the U.S. Treasury Department consider that the FTC
can practice financial inclusion and have a positive attitude toward it. In 2016 and 2017, the
Party Central Committee and the State Council attempted to serve the “three rural areas” and
achieve rural revitalization through FinTech innovation by financial and non-financial institu-
tions. The “Guiding Opinions on Financial Services for Rural Revitalization” issued by the People’s
Bank of China and four other ministries and commissions in 2019 also continued this policy
theme. The Guidance on Financial Services for Rural Revitalization issued by the People’s Bank of
China and four other ministries in 2019 also continues this policy keynote. Therefore, FinTech
innovation of financial institutions and FTC of non-financial institutions are expected to become
the two carriages for serving the “three rural areas” and practicing rural revitalization. Apart
from directly serving the “three rural areas” and increasing agricultural-related loans, is there
a spillover effect of FTC on the proportion of agricultural-related loans of financial institutions? If
so, what kind of spillover effect is there? Is there any trust factor (Roh et al., 2022) affect FTC?

1.1. Review of literature

Fintech and agriculture has a close bonding in terms of sustainable development. Due to the digital
marketplace, fintech aid agricultural sustainability (Anshari et al., 2019). Recent research revealed
that Fintech firms’ portfolios have a advanced financial threat (Najaf et al., 2020). In addition, due to
block chain technology, fintech has significant impact on the environment (Schinckus, 2021). The
existing literature revolves around risk, cost, impact on financial institutions’ operating performance
(Schinckus, 2020), and influencing factors regarding agriculture-related loans and e-commerce
factors (Z. Hu et al., 2019). Regarding risks and costs, a large body of literature argues that agricul-
ture-related loans are riskier and more costly than non-agricultural loans and e-commerce factors
(Avkiran & Morita, 2010; Dong et al,, 2012; Huang et al., 2006; Lin et al,, 2019; Zhao et al.,, 2014).
Regarding the impact on financial institutions’ operating performance, some literature has argued
that agriculture-related loans can enhance the operating performance of financial institutions (Guo &
Jia, 2009). Regarding the factors influencing agriculture-related loans and e-commerce factors the
main ones are government subsidies, urban-rural differences, financial decentralization, GDP growth
rate, agricultural output and population size, interest rates and credit construction and bank con-
centration (Holly Wang, 2008; Jin & Turvey, 2002; Y. P. Chen et al., 2010; Ran et al., 2020). In general,
the existing literature provides a large number of useful studies on agriculture-related lending.
However, there is a lack of research on whether the FTC scale has spillover effects on the proportion
of financial institutions’ agricultural loans and what spillover effects exist.

Therefore, this study proposes research hypotheses based on theoretical analysis and tests the
research hypotheses based on balanced panel data of 31 provinces and municipalities from 2009 to
2017 to study “whether the scale of FTC stimulates financial institutions to increase agricultural loans
and increase investment.” This article’s innovations and contributions are mainly reflected in the
following three aspects: First, based on the effect of FTC on the risk-taking level of financial institutions,
this article is the first to study the spillover effect of FTCscale on the proportion of agricultural loans.
Second, this paper is the first to empirically examine the path through which the marketization level
and real estate development affect the share of agriculture-related loans through the partial inter-
mediary effect of the FTC scale. Third, this paper’s findings provide further theoretical support for the
policy of “actively implementing the Internet financial services ‘three rural’ projects”.

The rest of the paper is organized as follows: the second part constructs a theoretical model for
theoretical analysis and proposes research hypotheses; the third part conducts research design,

the fourth part conducts empirical analysis and robustness tests based on 31 provincial and urban
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areas’ balanced panel data from 2009 to 2017, the fifth part conducts mediating effects analysis,
and finally concludes the full paper and proposes policy recommendations.

2. Model construction and research hypothesis

2.1. Basic assumptions and model construction

The FTC will enhances the risk-taking level of banks and other financial institutions (Cui, 2020; Li
et al., 2021; Turuev, 2020; Zver’kova, 2019). Referring to the extension of Kishan and OPIELA
(2012), this paper first introduces the scale of FTC and risk-taking level into the model to construct
the theoretical analysis framework. The basic assumptions of the model are as follows.

Hypothesis 1: Representative financial institutions (the financial institutions in this article refer to
commercial banks, postal savings banks, rural credit cooperatives, etc., however, commercial banks
and postal savings do not have the same power or willingness to invest in FinTech services) that obtain
funds and issue loans by absorbing various deposits) aim at maximizing profits and their asset-liability
equation is:

R+B+N-+A =D +K. Where, R is deposit reserve, B is government bond, N is non-agricultural
loan, A is agricultural loan, D is deposit, and K is capital.

Hypothesis 2: Representative financial institutions only hold statutory reserves and do not hold
excess reserves. The statutory reserve ratio is. Therefore, R = wDHO<w<1. Learning from the
practice of Guo and Shen (2016), the rate of return of the statutory reserve is set to zero. To
respond to temporary liquidity needs and maximize profits, representative financial institutions
also hold government bonds B with strong liquidity but low yields, with a yield rate of r,.

Hypothesis 3: The non-agricultural loan N of a representative financial institution increases with the
increase of its risk-taking level, but the growth rate decreases at the margin. Let N = N(6) = Ng + 217,v/6,
n1,>0. Where, 0 is the risk-taking level of representative financial institutions, and 7, is the non-
agricultural loan tendency of representative financial institutions. The interest rate of non-agricultural
loans is r,, because loan interest rates have been market-oriented. Therefore, representative financial
institutions are price takers in the non-agricultural loan market and rp>rp.

Hypothesis 4: The agricultural loan A of a representative financial institution also increases with
the increase of its risk-taking level, and the growth rate is also decreasing marginally. Let
A =A(0) = Ag + 25,0, 1,>0. Where, 0 is the risk-taking level of the representative financial
institution, and #, is the agricultural loan tendency of the representative financial institution. The
interest rate of agriculture-related loans is ry. Similarly, representative financial institutions are
price takers in the agriculture-related loan market, and ry>rp.

Agricultural loans are riskier and more costly than non-agricultural loans (Liu et al., 2019;
Weber & Musshoff, 2012). Hence, representative financial institutions are more willing to invest in
non-agricultural loans. Therefore, the propensity for non-agricultural loans is greater than the
tendency for agricultural loans, 7,>7,.

Hypothesis 5: The level of risk-taking of a representative financial institution increases with the size of
FinTech credit, i.e., 0 = 0(F) = 0y + 6.F,0.>0. where F is the FTC size 0y is the initial risk-taking level of the
representative financial institution, that is, the risk-taking level when the FTC size is zero; 0. is the risk-
taking propensity, that is, the marginal change in the risk-taking level of the representative financial
institution as the FTC size increases. c is the risk-taking propensity, i.e., the marginal change in the
representative financial institution’s risk-taking level as the FTC size increases.
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Hypothesis 6: Taking a reference from Kopecky and VanHoose (2004), the cost of managing asset-
liability items for a representative financial institution is set as a quadratic cost function, which is

C=Co+Cp+nN?/2+0aA?/2 +dD?/2 + kK% /2

Where n,a,dandk are constants representing the unit marginal administrative costs of non-
agricultural loans, agricultural loans, deposits, and capital, respectively. Cy is a constant represent-
ing the initial fixed cost of the representative financial institution, i.e., the cost that the represen-
tative financial institution would have to incur even if it did not do any business.

The marginal management cost per unit for non-agricultural and agricultural loans is the post-
loan management cost per unit. There may be differences regarding the post-loan management of
non-agricultural and agro-related loans: lenders of non-agricultural loans are usually located in
cities with relatively convenient transportation, while lenders of agricultural loans are usually
located in cities with relatively convenient locations and may have inconvenient transportation.
However, the amount of agricultural loans is small, and representative financial institutions can
use remote and spot checks for post-lending management; even if representative financial institu-
tions do not use remote and spot checks for post-lending management of agricultural loans (Chen
& Ge, 2015; Ge et al., 2017; Hsu, 2012; Ma et al., 2019). It will also include the increased costs due
to traffic inconvenience in loans’ interest rate before issuing. In this way, the unit post-loan
management costs of agricultural loans and non-agricultural loans are not much different, and
unit marginal management costs are almost the same. For this reason, this article assumes that
the unit marginal management costs of non-agricultural loans and agricultural loans are similar,
which is defined as n =~ a.

Government bonds do not require post-loan management, so their management costs can be
set as a constant C,.

In addition, the deposit market and capital market have also been market-oriented.
Representative financial institutions are also price takers in the deposit market and capital market.
The deposit interest rate is denoted as ry and the cost of capital is denoted as ry.

Based on the above assumptions, the objective functions and constraints of the representative
financial institutions are as follows:

maxz = r,B 4+ ryN +r,A —rygD — K —C (1)

R+B+N+A=D+K
N = N(0) = No + 257,v/, >0

st.d{ A=A(0) =Ag + 21;v0n, >0 (2)
0 =0(F) = 6y + 0F6. >0
C=0Co+Cp+IN?+9A2 +9D% + kK2

I'n>Ip; fa>lp, Mp>Ng, N = 4

2.2. Model solution and research hypothesis
Combining equation (2), the partial derivative of F on both sides of equation (1) can be obtained:

%fr @—H %—H %—GA%—DN% (3)
oF  PoF T "oF TUoF OF OF
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Bringing (2) into (3) so that dz//0F = 0 can be obtained:

(rn = ro)np + (ra — rp)ng — angA = NN (4)

Divide both sides of equation (4) by n;,A to obtain:

N _ (0 = ro)nn + (o = o) — angA (5)
A nn,A

Press “(numerator + denominator)/denominator = (numerator + denominator)/denominator” on
both sides of equation (5), and then take the reciprocal to get:

A ny,A

— 6
N+ A~ (0 = Ta)n + (fa — ro)ta — A + TpA ©)

The right side of equation (6) is the proportion of agricultural loans, and the partial derivatives of F
on both sides of equation (6) can be obtained:

a(N A A) JOF = Ma[(fn = ro)tin + (fa — rp)1alt1abc 5 (00 + ch)*% (7)
+ [(Fn = p)n + (g — 1b)1g — AngA + nipA|

Let, a = m’/n[(rn - rb)’]n + (rﬂ - rb)"/a]”aec’

B = (rn —ro)iin + (fa — rp)g,

y = nn,, — an,. Then, equation (7) can be expressed as:

A a 1
8<m) JOF = m x (6o + OcF) (8)

Since ry>ry, rg>rp, and a>0, >0, therefore

A

From equation (9), as the scale of FTCincreases, the proportion of agricultural loans increases.
From equation (8), the partial derivative of F on both sides of the equation can be obtained:

A 2n40cay 1 abc 3
82<—> OF? = — 21 s (G + OF) = ——— (60 + O.F) 2 10

Since n,>n,,n ~ a, and y = ny,, — an, > 0. therefore

0? (Mﬁ) JOF? <0 (11)

From equation (11), the growth rate of the proportion of agricultural loans is diminishing
marginally.

Equation (10) take the limit to F to get:
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A
; 2 2 _
i 2 (o =0
According to (12), the growth rate of the proportion of agricultural loans will eventually converge
to zero.

Therefore, by combining (9), (11) and (12), the following research hypotheses can be obtained:

Research Hypothesis H: FTC scale may increase the ratio of agricultural loans, but the growth
rate will slow down slightly.

3. Research design

3.1. Sample selection and data sources

This article tests the research hypothesis using the amount of loans issued by FinTech credit
(also known as Peer-to-Peer (P2P) online lending). Given that the earliest available FTC loan
amounts are from 2009, and that China implemented considerable administrative interventions
on the FTC in 2018, it is more reasonable to exclude them from the sample. Therefore, this
paper selects 31 provinces and cities from 2009 to 2017 to constitute a balanced panel of
FTCloan amounts for empirical analysis. Among them, the amount of P2P online loans is
obtained from Zero2IPO Finance-Zerol Intelligence; the data related to the construction of
31 provincial and urban Internet financial associations and research institutions are obtained
from the China Social Organization Public Service Platform and manually collated; other data
are obtained from the National Bureau of Statistics, the People’s Bank of China, and Wind
database.

In addition, this article interpolates the 2017 marketization process index by Winsorizing the
continuous variables with an upper and lower 1% Winsorize tail.

3.2. Variable description

3.2.1. Explained variable

The explained variable in this article is the proportion of agricultural loans. For this reason, the
explanatory variable is designed to take the value of “agricultural loan balance/loan balance*100”
for each year in 31 provinces and municipalities.

The reasons for choosing the loan balance are as follows: First, the newly issued agricul-
tural loans each year can reflect the loan structure, but this data is not available. Second, the
loan balance can also reflect the financial market. Cheng (2009) used loan balance as an
explained variable when studying the transmission of China’s monetary policy. Chen et al.
(2018) calculated the structural indicator of the banking industry’s concentration based on
the loan balance, and this article uses the loan balance as the basis to calculate the
structural indicator of the proportion of agricultural loans in the banking industry.

3.3. Key variable

The key variable in this article is the size of FinTech credit. For this reason, the key variable
mFinTech; is designed, and the value is the amount of loans issued by P2P platforms each year
in 31 provinces and municipalities.

Considering the research hypothesis that FTC size has a marginal decreasing effect on the share
of agricultural loans, the square root of it mFinTech;; is taken as \/mFinTech .
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3.3.1. Control variable

Based on the existing literature, this paper selects urbanization rate, GDP growth rate,
agricultural output, total provincial population, and agricultural non-performing loans as
control variables.

(1) Urbanization rate (urbratey): the value is “urban population/(urban population + rural popula-
tion)” of each province, municipality.

(2) GDP growth rate (ggdp;): the value is the GDP growth rate of each province, municipality, and
district.

(3) Agricultural output value (lagdpy): referring to Yin et al. (2020), the value is the natural
logarithm of the agricultural output value of each province, municipality, and municipality, that is
lagdp;; = In(1 + agdp;t), where agdp;; is the agricultural output value of each province.

(4) Provincial total population (people;): the value is the total population of each province, urban
area.

(5) Agriculture-related non-performing loan ratio (aloanb;) Due to the lack of provincial and
municipal data, the value is taken as the “non-performing loan ratio of agriculture, forestry, animal
husbandry fishery” for each year. This article will test it for robustness.

In addition to the above control variables, this article also considers the following control
variables:

(6) Real estate sales (rssales;) and its quadratic term rssales2y; (7) Marketization level
(mktpro;;) and its quadratic term mktpro2 ; (8) Special rectification (treadjust;) taken from
2011 to 2015 0, take 1 in 2016 and 2017, and take its interaction term with time treadjust; =
t‘readjust + ; (9) Government encouragement (tencrg;), take 1 from 2014 to 2015, take O for
the rest of the year, and take its interaction term with time tencrg, = t*encrg ; for the same
reason. (10) Value-added of the financial industry (fgdp;). (11) The credit gap (dlrate;). (12)
Mobile phone penetration rate (rmbphn;) and its quadratic term rmbphn2;;. (13) The number of
Internet users (iusers;) and its quadratic term iusers2;; . (14) Education level (edulev). (15) The
construction of self-regulatory organizations (dass;). (16) Fiscal policy (gpi). (17) Monetary
policy (mp;) and its interaction terms with fiscal policy gmp;; = mp;gpi. (18) Time (t), the
value is “year-2008.” (Limited to space, reasons for choosing control variables are available
on request)

3.4. Model design
To test the research hypothesis H, the following individual fixed effects model was designed.

rargloan; = ag + f1 * vV MFinTech i + n; * Xit + a; + €t (a)

Where, rargloan; denotes the share of agriculture-related loans in year t in the i-th province and
city, ap is the intercept term, ¢; is the individual effect in the i-th province and city, and &; is the
random error term.

/mFinTech j is the key variable, and X; is the control variable listed in the previous article. In
order to prevent endogeneity, ggdpi, lagdp; and fgdp; are lagging by one period, respectively,
ggdpit_1, lagdp;;_1 and fgdpjt_1.
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4. Result and discussion

4.1. Descriptive statistics

Table 1 shows the descriptive statistics of the main variables. From descriptive statistics: First, the
average value of agriculture-related loans is 28.9727%, and the maximum value is 46.3149%,
while the minimum value is only 2.6312%, which is consistent with the basic situation of unba-
lanced development in China. The average value of FinTech’s credit size is 0.2098 billion yuan, and
the maximum value is 580.019 billion yuan. This is consistent with the basic situation of uneven
development in China at the inter-provincial level, while the time dimension indicates that the
scale of FTC is increasing faster. Third, the average value of agricultural output value is
170.48 billion yuan. The minimum value is only 0.0745 billion yuan. The maximum value is
483.27 billion yuan, which is also consistent with the basic situation of uneven development
years and O for the rest of the year. Fifth, the time variable’s minimum value is 1, and the
maximum value is 9 because the sample period is nine years.

4.2. Regression result

Individual fixed effects models can alleviate the endogeneity problem caused by omitted variables.
For this reason, the individual fixed effects model FE is used for estimation in this paper. Using
a gradual increase in control variables, the results of the FE-based estimation model (a) are shown
in Table 2: Table 2, column (1) shows the estimation results without controlling for fiscal policy and
monetary policy, column (2) shows the estimation results after adding fiscal policy, column (3)
shows the estimation results after adding further monetary policy, and column (4) is the estimated
result after additional fiscal policy, and monetary policy interaction terms are added.

Table 1. Descriptive statistics of main variables

Standard

Variables Mean Deviations Minimum Value | Maximum Value
rargloan;, 28.9727 11.2492 2.6312 46.3149
mFinTech ; 0.2098 0.8821 0.0000 5.8019
urbrate;; 0.5437 0.1380 0.2273 0.8961
ggdpit 10.0403 2.8002 3.1000 16.9000
agdpie v 1.7048 1.2288 0.0745 4.8327
people 4.3719 2.7536 0.3033 10.8490
aloanb;; 3.1988 0.8221 2.2700 4.5200
runempit . 3.3799 0.6536 1.3000 4.4000
rssales;; 2.5361 2.4234 0.0074 13.0669
readjust; 0.2222 0.416487 0 1
encrg; 0.2222 0.416487 0 1
fgdpir 1.2497 1.2605 0.0317 6.1271
dlrate 2.4497 6.1186 0.0037 55.9140
mktproj; 6.1338 2.0834 0.06 9.9500
rmbphn 0.0858 0.0257 0.0363 0.1781
iuserse;y v 0.1925 0.1436 0.0090 0.7768
eduleve 52.2658 13.9844 22.6302 99.0054
dass;; 0.1398 0.347387 0 1
gp . 1.5392 1.932914 -0.7965 12.8442
mp: 4.4667 5.564086 -1.3000 18.9800

5 2.586629 1 9
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Table 2. FE regression results of model (a)

Variables (1) rargloan;; (2) rargloan;; (3) rargloan;; (4) rargloan;;
/mFinTech ; 1.629** 1.485** 1.718** 1.650**
(0.690) (0.661) (0.689) (0.643)
urbrate -3.011 —6.447 -4.838 -8.572
(15.030) (15.040) (15.090) (14.510)
ggdPy.; -0.0521 -0.0601 -0.159 -0.135
(0.118) (0.120) (0.130) (0.130)
lagdPi;; 5.063** 6.282** 6.523** 6.946**
(2.433) (2.571) (2.522) (2.509)
people;; -7.756** —8.255%** —8.212*** —7.887***
(3.051) (2.995) (2.891) (2.852)
rssales;; -1.148*** -1.187*** -1.120** -1.178***
(0.435) (0.435) (0.447) (0.437)
rssales2; 0.0273 0.0291 0.0254 0.0298
(0.0285) (0.0283) (0.0297) (0.0284)
treadjust; -0.269*** —0.251*** —0.324*** M.319***
(0.0787) (0.0803) (0.0870) (0.0869)
tencrg; -0.158** -0.164** -0.175** —0.177***
(0.0679) (0.0685) (0.0684) (0.0672)
fgdpie-; -0.291 -0.358 -0.403 -0.334
(0.473) (0.465) (0.491) (0.469)
dlrate;; -0.0135 -0.0141 -0.0112 —0.00956
(0.0203) (0.0201) (0.0211) (0.0199)
mktproj; 6.961** 6.537*** 6.700*** 7.070***
(1.787) (1.728) (1.711) (1.612)
mktpro2;; —0.414** -0.381*” -0.397*” -0.418*"
(0.126) (0.121) (0.120) (0.112)
rmbphnje -32.16 -73.19 -98.46* -124.0%*
(55.16) (55.75) (56.89) (55.27)
rmbphn2;; 56.73 209.1 287.7 373.2*
(213.8) (209.3) (210.7) (204.9)
iusers; 69.68*** 75.75%** 74.02%** 80.87***
(20.42) (19.61) (20.16) (19.33)
iusers2;; —33.48*** —37.66*** -36.60*** —471.93***
(16.76) (16.13) (16.66) (15.77)
edulev; —0.0452 -0.0307 -0.021 -0.0177
(0.0441) (0.0423) (0.0407) (0.0400)
apit -0.591 -0.656 -0.551
(0.551) (0.513) (0.468)
mp: —0.134*** -0.00677
(0.0545) (0.0635)
gmpie -0.0785***
(0.0272)
Constant 32.25% 38.23*** 39.47** 38.27*
(14.10) (13.75) (13.46) (13.34)
Observations 248 248 248 248
(Continued)
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Table 2. (Continued)

Variables (1) rargloan;; (2) rargloan;; (3) rargloan;; (4) rargloan;;
Number of 31 31 31 31
provinces

Adjust R? 0.503 0.507 0.517 0.544

** ** and * represent the significance levels of 1%, 5%, and 10%, respectively. The double clustering robust standard
errors are in parentheses.

4.3. Key variables

From columns (1) to (4) of Table 2, the coefficients of the key variable \/mFinTech ; are all
significantly positive at the 5% significance level, that is, the share of agriculture-related loans
rargloan;: increases with the increase of FTC size, but the growth rate slows down with the increase
of FTC size, and eventually no longer increases. Therefore, the research hypothesis H is valid.

4.4. Control variable

From column (4) of Table 2: First, the coefficient of urbanization rate urbrate; is negative, probably
because as the urban population increases, the rural population decreases and the effective
demand for agricultural loans decreases, but it is not significant. Second, the coefficient of
agricultural output value lagdp;;_; is significantly positive at 1% significance level, probably
because the increase in agricultural output value, on the one hand, increases the demand for
agriculture-related loans, on the other hand, the increase in output value also indicates that
agricultural development prospects are better and less risky, so that financial institutions have
increased their enthusiasm to invest in agriculture-related loans. Third, real estate sales rssales; is
significantly negative at the 1% significance level. Simultaneously, the second term is not sig-
nificant, indicating that real estate sales have reduced the proportion of agricultural loans, possibly
due to the crowding-out effect of real estate development on agriculture-related loans. Fourth, the
marketization level mktpro;; is significantly positive at 1% significance level, and the quadratic
term is significantly negative at 1% significance level, i.e., there is an inverted “U” type relationship
between the marketization level and the share of farm-related loans. The relationship between the
level of marketization and farm-related loans will be studied in a separate paper. Fifth, the
interaction terms treadjust;, tencrg, between special regulation and government encouragement
and time are significantly negative at the 1% significance level, i.e., both regulation and encour-
agement reduce the share of agriculture-related loans, probably because special regulation sup-
presses the scale of FinTech credit; while encouragement leads to “deposit” moving, also to some
extent. The reason for this is that the special remediation has suppressed the scale of FinTech
credit, while the encouragement has led to “deposit moving,” which has also suppressed the share
of agriculture-related loans to some extent. Sixth, the interaction term it gmp;; of fiscal policy and
monetary policy is significantly negative at 1% significance level, indicating that both fiscal policy
and monetary policy have a negative impact on the share of agriculture-related loans. The possible
reason is that the active fiscal policy and loose monetary policy stimulate the development of the
secondary and tertiary industries, and financial institutions increase the credit allocation to the
secondary and tertiary industries, thus reducing the share of agriculture-related loans as a result,
the proportion of agriculture-related loans was reduced.

4.5. Robustness test

Double clustering adjustment of standard errors both individually and temporally can overcome
the effects of problems, such as autocorrelation and heteroskedasticity on statistical inference
[23]. Table 2 Columns (1) to (4) all use double clustered standard errors to increase the estimation
results’ reliability. Also, the key variables y/mFinTech ; in columns (1) to (4) of Table 2 are all
significant at the 5% significance level, which is itself a robustness test. Here, further robustness
tests are conducted by adding control variables, considering event shocks, and using dynamic
panels.
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After increasing the control variables, considering the impact of events, and adopting dynamic
panels, the key variables’ coefficients are significantly positive. Therefore, model (a) is robust.

5. Mediating effect analysis
This section conducts mediating effects analysis and seeks to further investigate the relevant
impact mechanisms.

5.1. Can the level of marketization affect the share of agriculture-related loans through the
scale of FinTech credit?

Column (4) of Table 2 shows an inverted U-shaped relationship between the level of marketization
and the share of loans related to agriculture, and the level of marketization can directly affect the
percentage of loans related to agriculture. On the other hand, the level of marketization affects
total factor productivity and enterprise efficiency. The size of FTC may be affected by both total
factor productivity and enterprise efficiency. Thus, the marketization level may also affect FinTech
credit’s size and the proportion of agriculture-related loans. So, is there such a path of influence?
Here, drawing on the test procedure proposed by Huang and Pan (2015) and J. Hu et al. (2013), the
following model is set up to test it.

rargloan;; = ag + 1 * MKtpro i + f, * mktpro2; + n; * Xit + a; + €i Path A
v mFinTech ; = ag + B4 * mktproy + p, * mktpro2;; + n; * Xit + a; + € Path B

rargloan j; = ag + f1 * vV mFinTech; + k1 * mktproy + k; * mktpro2;
+n; * Xit + aj + €i PathC

In the preceding model, v/mFinTech j is the mediating variable:

(1) Without the inclusion of mediating variables, model Path A estimation is performed.
Suppose the coefficient g, or s, of marketization level mktproy or its quadratic term
mktpro2 ;; is significant. In that case, it indicates that the marketization level has an
aggregate effect on the share of agriculture-related loans, and the subsequent analysis
continues, otherwise terminate.

(2) The regression of model Path B is conducted to determine the effect of marketization on FTC
size.

(3) The model Path C is estimated after adding the mediating variables, if g, or 5, in Path B and
ki or ky in Path C are significant, the mediating effect exists. If ; in Path C is substantial,
then /mFinTech ; plays a partial mediating effect, and if g; is not marked, then

v/ mFinTech ; plays a full mediating effect.

(4) If at least one of g, or 3, in Path B and k; or k; in Path C is significant, the mediating effect is
yet to be tested by Sobel’s test.

Table 3 shows the test results for the mediating effect when the mediated factor is the market
level. In Path A mktpro;; and its quadratic terms are significant at the 1% significance level, indicating
the existence of a total effect; the quadratic term of mktpro; in Path B is significant at the 10%
significance level, mktpro;; and its quadratic term in Path C are significant at the 1% significance level,
indicating the existence of a partial mediating effect; /mFinTech ;; in Path C is significant at the 5%
significance level, indicating the existence of a partial mediating effect. In Path C \/mFinTech ; is
significant at the 5% significance level, indicating that \/mFinTech ;; plays a partial mediating role.

Therefore, the level of marketization also affects the share of agriculture-related loans through

the transmission of FTC size. In addition, the regression results of Path B show that there is an
inverted U-shaped relationship between the level of marketization and the size of FinTech credit.
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Table 4. Test results of the intermediary effect of real estate sales by the intermediary facto

Path A rargloan;, Path B /mFinTech ; Path C rargloan;,
(Without (Intermediary (Intermediary (With
intermediary Subtest) Subtest) intermediary
factors) factors)
rssales;; =1.113*** rssales;; 0.0704* 1.650**
rssales2;; (0.437) (0.0412) (0.643)
0.0335 rssales;; -1.178***
(0.0278) (1.612)
rssales2;; 0.030
(0.0284)
Observations 248 Observations 248 248
Number of 31 Numper of 31 Number of 31
provinces provinces provinces
Adjust R? 0.533 Adjust R? 0.784 Adjust R? 0.544

*x ** and * represent the significance levels of 1%, 5%, and 10%, respectively. The double clustering robust standard
errors are in parentheses.

5.2. Can real estate development affect the proportion of agriculture-related loans through
the scale of FinTech credit?

Column (4) of Table 2 shows that there is a negative relationship between real estate sales and the
proportion of agriculture-related loans. On the other hand, FTC funds may flow into real estate and
promote real estate development, which in turn further stimulates the development of FTCscale,
thus affecting the risk-taking level of financial institutions and ultimately the share of agriculture-
related loans. So, do real estate sales affect the proportion of agriculture-related loans through the
scale of FinTech credit?

The mediating effects were tested by comparing the level of marketization with rssales ; as the
mediated factor. The results are shown in Table 4.

From Table 4, in Path A rssales;; are significant at the 5% significance level, indicating a total
effect; In Path B rssales; are positive at the 10% significance level and in Path C rssales;; are

significant at the 1% significance level, indicating a mediating effect; In Path C /mFinTech ; is
significant at the 5% significance level, indicating a partial mediating effect of .

Therefore, real estate sales also affect the proportion of agriculture-related loans through FTC
size transmission. Also, Path B’s regression results show that real estate sales contribute to the
growth of FTC size.

In summary, the marketization level and real estate development directly affect the proportion
of agriculture-related loans and indirectly affect the proportion of agriculture-related loans
through part of the intermediary effect of the FTC scale.

6. Conclusions

FTC is an important FinTech innovation, as the level of risk-taking of banks and other financial
institutions will likely change the structure of farm-related loans and non-farm loans, given that
farm-related loans are riskier than non-farm loans. Can the development of FTC change the
structure of farm-related loans and non-farm loans? Can FTC scale stimulate banks and other
financial institutions to increase the proportion of farm-related loans? Studying these questions is
of great theoretical value and practical significance to promote rural revitalization and alleviate
the “three rural areas” problems.
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This paper extends the model of Opiela by introducing FTC scale and risk-taking level into the
model of Opiela. Constructing objective functions and constraints for representative financial
institutions, conducting theoretical analysis, and proposing research hypotheses. Then, based on
the amount of FTC loans in 31 provinces and municipalities in China from 2009 to 2017, an
individual fixed-effects model was used to study the relationship between FTCscale and the
share of agriculture-related loans. The results of the study show that the scale of FTC can increase
the proportion of agriculture-related loans, and the larger the amount of FTC loans, the higher the
proportion of agriculture-related loans; however, as the amount of FTC loans grows, the rate of
increasing the proportion of agriculture-related loans tends to diminish. The findings of the study is
useful for the financial policy-makers in the credit management and other relevant financial
departments.

7. Recommendation for policymakers and future research direction

First, given that the scale of FTC is conducive to increasing the proportion of agriculture-related
loans, it is recommended that relevant authorities continue to encourage the development of new
FinTech business models, such as FTC, to stimulate banks and other financial institutions to
increase the proportion of agriculture-related loans. Second, in view of the diminishing marginal
effect of the scale of FTCto increase the share of agriculture-related loans and the higher cost of
agriculture-related loans, it is recommended that the relevant departments consolidate the foun-
dation of FinTech innovation (e.g., increase the construction of rural big data platforms) so that
financial institutions can reduce the pre-lending and in-lending costs of agriculture-related loans
using technology. Third, given that marketization and real estate development also indirectly
affect the share of agriculture-related loans through FTC-scale transmission. Therefore, in addition
to continuing to encourage the development of FinTech credit, the proportion of agriculture-
related loans can also be adjusted indirectly through the construction of marketization and real
estate regulation. Hence, it is suggested that the relevant departments should consider it when
formulating policies. However, if the FTC scale rises, it may also affect deposit and loan interest
rates, thus changing banks and other financial institutions’ credit allocation behavior. Therefore, it
is a future research direction to consider the impact of FTCscale on deposit and loan interest rates
and then change the proportion of loans related to agriculture.
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