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Supply chain financing guaranteed by third-party logistics (3PL) firms is an effective way to solve the financing difficulties of small and medium-sized enterprises (SMEs). Studies have explored factors that affect the willingness of supply chain financial credit providers under guarantee of 3PL firms (e.g., the scale of financing enterprises and credit). However, whether the scale of 3PL firms will affect the bank’s credit decision has not been studied, as well as the neural processing of credit decisions. To clarify these issues, this study extracted behavioral and event-related potentials (ERPs) data when participants performed a selection task of judging whether to grant credit to guaranteed financing-seeking enterprises according to the large or small scale of the 3PL guaranteeing firms. The behavioral results showed that under the condition of a large-scale 3PL guaranteeing firm, the willingness to provide credit to SMEs was higher than that under the condition of a small-scale 3PL guaranteeing firm. This finding indicates there was credit scale discrimination against 3PL guaranteeing firms in supply chain finance. The ERP results showed that compared with the condition of a large-scale 3PL guaranteeing firm, a greater N2 amplitude was induced under the condition of a small-scale 3PL guaranteeing firm, which indicated that credit decision makers experienced greater perceived risk and more decision-making conflict. In contrast, a larger LPP amplitude was detected under the condition of a large-scale 3PL guaranteeing firm (as opposed to a small-scale firm), which indicated that large-scale 3PL guaranteeing firms received more positive comments and more positive emotions from credit decision makers than small-scale 3PL guaranteeing firms. Based on these results, this study reveals the cognition process of credit decision makers regarding the impact of the 3PL guaranteeing firm scale on the willingness to provide credit in supply chain finance and explains the theory of credit scale discrimination from the perspective of decision neuroscience.
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INTRODUCTION

Financial constraints are widespread worldwide. Compared with large companies, it is more difficult for small and medium-sized enterprises (SMEs) to obtain financing from banks and other financial institutions, and they are subject to greater financing constraints (Xavier, 2006; Ryan et al., 2013; Seo, 2013; Song et al., 2021). This difficulty not only severely restricts the development of such enterprises but also affects the income of other members of the supply chain and the supply chain overall. Guarantor financing is an effective way to resolve financing difficulties for SMEs (Randall and Farris, 2009; Martinez et al., 2020). Third-party logistics (3PL) guarantor financing has become one of the main methods to overcome such difficulties (Wang and Wang, 2019; Chakuu et al., 2020) by helping reduce banks’ risk perception and enhance their credit willingness. With the good credit of guaranteeing logistics firms’, SMEs in the same supply chain are more likely to obtain bank loans. That is, the risk of banks is greatly reduced in this situation, and they are more willing to lend.

To date, related studies on supply chain finance have mainly focused on innovation in the operation mode, benefit distribution mechanism, risk prevention (Caniato et al., 2016), and smart technology application (Rijanto, 2021) but have ignored the potential impact of the 3PL guaranteeing firm scale on credit willingness in supply chain finance. In reality, firm scale is an important factor that restricts various aspects of firm operation, which indicates its strength, capital, and future development prospects (Beck et al., 2005). Similarly, 3PL guaranteeing firm scale indicates that it is still solvent in the condition of a default by the guaranteed enterprise, which may have a significant impact on banks’ credit willingness in supply chain finance and thus requires further research. In the practice of supply chain finance, credit decision making is a complex process affected by many factors (Hofmann and Belin, 2011; Lekkakos and Serrano, 2016). Due to “information asymmetry, “the bank implements credit rationing and cannot meet the loan requirements of SMEs to avoid serious adverse selection (Joseph and Weiss, 1981; Kirschenmann, 2016). The application of smart technologies such as blockchain (Rijanto, 2021) and well-trained loan officers can minimize the impact of these factors. However, the supply chain finance credit is ultimately determined by the loan officer based on the materials submitted by the enterprise. Thus, this study focus on the decisions made by loan officers as an agency of bank decisions. It has been established that loan officers often pay attention to the scale of financing-seeking enterprises in supply chain finance when deciding whether to provide loans (Cenni et al., 2015; Ali, 2021). However, whether the scale of 3PL firms will affect the bank’s credit decision has not been studied, as well as the neurocognitive process and cognitive mechanism behind this behavior have not been fully studied. As a background against which to investigate these phenomena, this study examines how an enterprise seeking financing obtains bank credit under two conditions: when the guaranteeing firm is large-scale 3PL firm and when the guaranteeing firm is a small-scale 3PL firm.

To better to understand the impact of the scale of 3PL guaranteeing firms on banks’ credit willingness in supply chain finance, event-related potential (ERP) technology is applied (Plassmann et al., 2012; Pozharliev et al., 2015). ERPs are an important research method of decision-making neuroscience. The method offers the advantage of high time resolution, which can reflect different cognitive processes by observing the components affected by various experimental conditions through recording the potential on the scalp surface (Ma et al., 2012). A large number of neuroscience studies on decision making have shown the value of this approach to exploring potential conflict perception, emotional arousal, motivation, and stimulus evaluation in risk decisions, such as financial decision making (Frydman et al., 2014; Razi et al., 2016; Gianmario et al., 2017; Wuke et al., 2019). Thus, the method provides a foundation for us on which to conduct an ERP study on the impact of the scale of 3PL guaranteeing firm on the credit decision making of banks by revealing the cognitive processes that occur in the brains of loan officers. The findings of this study can provide insight into the implicit motivation of credit decision makers and serve as a supplement or explanation for results reported elsewhere (Ahlert et al., 2006; Yoon et al., 2006).



THEORETICAL BACKGROUND AND HYPOTHESIS DEVELOPMENT


Behavioral Hypothesis

Banks face various risks of the implementation of supply chain finance, such as supply risk, interruption risk, credit risk, market risk, and operational risk (Tsai, 2008; Shashank and Thomas, 2009; Chen et al., 2021). Due to the serious information asymmetry between banks and enterprises, banks implement credit rationing to SMEs to avoid risks (Xavier, 2006; Seo, 2013; Cenni et al., 2015). Adverse selection coming with the asymmetric information makes credit rationing a rational choice for banks (Stiglitz and Weiss, 1981). It has been widely believed that in the traditional Stiglitz–Weiss model, firm size plays an important role in influencing credit rationing (Wang et al., 2019). For example, some scholars conducted quantitative research using the data of Chinese listed companies from 2009 to 2015 and came to the following conclusions: Compared with large enterprises, SMEs obtained less credit financing and higher costs, that is, the phenomenon of credit scale discrimination does exist (Wei et al., 2019). This kind of situation that credit funds are tilted toward large-scale enterprises has seriously affected the growth of enterprises and their contribution to the economy (Beck et al., 2005). Some studies have found that the scale of financing enterprises in supply chain finance is an important factor affecting the implementation of supply chain finance (Ali, 2021). However, SMEs can enhance their image and reduce the information asymmetry between banks and such enterprises through the guarantee of 3PL firms (Randall and Farris, 2009; Bai, 2019). Thus, the existence of 3PL guaranteeing firms can effectively reduce the bank’s credit risk and increase its enthusiasm to support SME financing (Hofmann, 2005; Lamoureux and Evans, 2011; Wuttke et al., 2016). When a 3PL firm plays the role of guarantor in the supply chain finance of SMEs, to a certain extent, the scale of the 3PL guaranteeing firm represents in the view of the bank the firm’s ability to remain solvent in the event of a default (Deng et al., 2016). Therefore, the larger that the 3PL guaranteeing firm is, the smaller the bank’s perceived risk and the higher its willingness to grant credit; conversely, the lower its willingness to grant credit (Vousinas, 2018). Based on the preceding analysis, this article proposes the following hypothesis.


H1: The willingness of banks to provide credit to SMEs under the large-scale 3PL guaranteeing firm condition is higher than under the small-scale condition.
 



ERP Hypotheses

Based on the described decision-making pattern, it is possible that the existence of 3PL guaranteeing firms reduces the perceived uncertainty and risk of credit personnel of financial institutions. Especially in the case of a large 3PL guaranteeing firm, the uncertainty and risk of credit perceived by financial institution personnel are low. Therefore, their evaluation of SMEs applying for loans is relatively high, which improves the credit willingness of the financial institution. This evaluation involves a value-based classification process. Thus, when studying the neural basis of the influence of the size of the guaranteeing 3PL firm on the credit decision making of financial institutions in supply chain finance, this study focuses on two ERP components that are often studied in decision-making research and are closely related to decisional conflict and risk perception (i.e., N2) and evaluation classification (i.e., LPP).



N2

The N2 component is a negative potential that peaks at 200 and 400 ms after stimulation. It is mainly distributed among the frontal area, frontal central joint area, and central area of the brain. It is an ERP component often studied in decision-making research (Nagy et al., 2003; Handy, 2005; Wuke et al., 2019). A considerable number of studies had consistently suggested that N2 is a conflict-related component and whose amplitude is positively correlated with decisional conflict (Yang et al., 2007; Larson et al., 2012; Han et al., 2015; Wang et al., 2018; Yu et al., 2020). Recently, studies have begun to show that when experimental subjects are faced with information flows from different sources, their perceived conflicts of decision-making risks are reflected by the amplitude of the N2 component (Ma et al., 2015; Meng and Xiu, 2018), which indicates that higher perceived risk attracts greater attention resources and increases the difficulty of decision making (Wang et al., 2018; Wuke et al., 2019). For example, the N2 amplitude in the decision making of high-risk PPP financing projects is significantly higher than that of low-risk projects, and the N2 amplitude increases with the increase in conflicts in risk management decisions (Meng and Xiu, 2018).

Generally, the 3PL firms that provide guarantees of supply chain finance is relatively stronger and larger enterprises (Abbasi et al., 2017; Wang and Wang, 2019). Firm size has a positive relationship of supply chain finance practices (Uyar, 2009; Ali, 2021). It has been established that loan officers often pay attention to the scale of financing-seeking enterprises and 3PL guarantor firms in determining whether to provide loans (Cenni et al., 2015; Ali, 2021). We have speculated in the behavioral hypothesis that the loan officers are likely to believe that under the guarantee of the large-scale 3PL guaranteeing firm, it is a good choice to grant credit to financing-seeking enterprises in supply chain finance. Conversely, while the 3PL guaranteeing firm is small-scale, loan officers are likely to believe that granting credit to the financing-seeking enterprises is accompanied by more uncertainty and risk, and cannot assure it is a good choice. In other words, the size of 3PL guaranteeing firms is directly related to the risk perception of credit decision makers. Higher risk perception will attract more attention resources and increase the difficulty of decision making, it will cause a larger N2 amplitude (Wang et al., 2018; Wuke et al., 2019). Specifically, we hypothesize the following.


H2: The N2 amplitude of the supply chain financial credit decision under the conditions of the participation of a large-scale 3PL guaranteeing firm will be smaller than under the condition of a small-scale guaranteeing firm.
 



LPP

LPP (late positive potential) is a late positive-going component that mainly distributes over the central-parietal regions and peaks at approximately 600 ms after the onset of stimuli (Herring et al., 2011). Previous studies consistently show that the magnitude of LPP reflects the allocation of attention resources. The more attention resources that subjects obtain, the greater the amplitude of LPP (Dolcos, and F., 2006). Studies on decisions have recently reported that LPP may reflect the cognitive process of assessment classification (Chen et al., 2010; Wang et al., 2016; Wuke et al., 2019). These studies suggest that an increase in LPP amplitude is associated with better evaluation and classification of stimuli (Chen et al., 2010; Wang et al., 2016; Wuke et al., 2019). For example, product descriptions that imply lower risk and better future performance lead to a greater amplitude of LPP (Wang et al., 2016; Wuke et al., 2019).

Studies have shown that banks make credit decisions based on the group characteristics of the credited companies (Riley, 1987; Brandt and Li, 2002). In practice, 3PL guaranteeing firms in supply chain finance are all large-scale companies. Banks believe that large 3PL guaranteeing firms have advantages in terms of information acquisition, industry experience, and solvency (Zhou et al., 2020; Hua et al., 2021). Therefore, it is reasonable to say banks evaluate a large 3PL guaranteeing firm better than a small one. In the current study, we assume that banks granting credit to a large-scale 3PL guarantee financing enterprise is with less uncertainty and risk than those granting credit to a small 3PL guarantee financing enterprise. As increased LPP amplitude is positively related to higher evaluation categorization (Wang et al., 2016; Wuke et al., 2019), we speculate that financing-seeking enterprises guaranteed by a large 3PL guaranteeing firm, rather than a small 3PL guaranteeing firm, will lead to a better evaluation, which will be reflected in a greater LPP amplitude. Thus, the following hypothesis is proposed.


H3: The amplitude of LPP under the condition of the participation of a large-scale 3PL guaranteeing firm will be greater than under the condition of a small-scale 3PL guaranteeing firm.
 




MATERIALS AND METHODS


Participants

The experiment recruited 30 Chinese students (16 females) from senior or graduate students majoring in finance-related subjects in Ningbo University, aged 19–28 years (M = 20.53 years, SD = 2.177 years) as paid volunteers. All participants were native Chinese speakers, right-handed, and had normal or corrected vision without a history of psychological or mental illness. Prior to the experiment, all participants were informed of the experimental procedures and other relevant details and signed a written informed consent form, indicating their voluntary participation in the experiment. The research was conducted in accordance with the Declaration of Helsinki (WMA, 2013). After the experiment, the participants were paid 40 RMB. In the formal experiment, the data of four subjects were discarded due to excessive ERP artifacts. Therefore, the final analysis included 26 active participants. The experiment was approved by the Ethics Committee of the School of Neuroeconomics and Neuromanagement of Ningbo University.



Stimulus Materials and Stimulus Selection

This research investigates 3PL firms of different sizes that provide financing guarantees on behalf of SMEs. The study examines two loan decision-making situations (large vs. small 3PL guaranteeing firm).

To determine the scale of the guaranteeing logistics firms, a questionnaire survey was conducted on the names of the guaranteeing logistics firms investigated in the experiment, the 30 participants (16 women) were asked to rate 50 companies with the same name length using a 5-point Likert score (1 = minimum scale; 5 = maximum scale). Ten small 3PL guaranteeing firms with an average scale of less than 2.53 points and 10 large 3PL guaranteeing firms with an average scale of greater than 4.55 points were selected. Subsequently, the same method was used to select financing enterprises of different sizes as stimulus materials. Thus, in the formal experiment, 8 financing-seeking enterprises and 20 3PL guaranteeing firms (10 large and 10 small) were combined to create 160 trials. The stimulus material was displayed in the middle of a gray screen of a size of 270*360 pixels. The 28 displayed company names were the same in length, with a font of 30 points, and corresponding symbols were used to indicate the size of the company under the company name. The symbols were used for both the financing-seeking companies and the 3PL guaranteeing firms (i.e., 1 or 2 ☆ = small; 4 or 5 ☆ = large). All stimuli were randomly divided into 4 blocks, each with 40 trials. In each block, 40 trials were performed in pseudorandom order.



Procedures

First, participants were informed that they must observe the names and scales of the financing-seeking companies and 3PL guaranteeing firms in turn. Next, they were to imagine that they, as credit decision makers, were determining whether they were willing to grant credit to each financing-seeking company and to score their willingness to provide credit on a continuum from 1 (very reluctant) to 7 (very willing). The participant was seated comfortably in a sound-reduced room, approximately 100 cm from a computer-controlled monitor (1,280 × 1,024 pixels) with a refresh rate of 60 Hz, the stimulus material was displayed in the middle of the screen. The participants were instructed to make their decisions using a wireless keyboard.

As shown in Figure 1, at the beginning of each test, a fixed cross appeared for 500 ms, followed by a blank screen that appeared for 400–600 ms. Then, the name of the financing-seeking enterprise (with a fixed length) appeared for 2,000 ms, followed by a blank screen that appeared for 600–800 ms. Next, the name of a 3PL guaranteeing firm (fixed length; 2,000 ms) and the number of stars representing its scale were displayed, followed by a blank screen that appeared for 600–800 ms. Finally, the participants were asked to rate their intentions of granting credit to the financing-seeking enterprise according to the scale of the 3PL guaranteeing firm. The triggers for stimulation and recording were presented using the E-Prime 2.0 software package (Psychology Software Tools, Pittsburgh, PA, United States). The participants were also asked to minimize blinking, eye movement, and muscle movement during the experiment. The formal experiment commenced after 6 practice trials.

[image: Figure 1]

FIGURE 1. Experimental task: Participants were instructed to determine whether to grant credit based on the scale of 3PL guaranteeing firms.




Electroencephalogram Recordings and Data Analysis

EEG recording involves the use of a cap with 64 Ag/AgCl electrodes whose potential distribution is in accordance with the international 10–20 system standard. The sampling frequency was set to 500 Hz, the online bandpass filter frequency was set to an eego amplifier of 0.1–100 Hz (all produced by ANTNeuro, Enschede, Netherlands). A pair of electrodes placed 10 mm above and below the right eye were used to record the vertical electrooculograms, while another pair of electrodes placed 10 mm to the right of the right eye and 10 mm to the left of the left eye were used to record the horizontal electrooculograms. The forehead position was used as the ground, and the left mastoid was used as a reference. The impedance of the tested scalp was maintained below 5 kΩ to ensure good data quality.

The left mastoid reference was transferred to the arithmetic mean of the bilateral mastoid as the offline reference. The method proposed by Semlitsch was used for ocular artifact correction (Semlitsch et al., 2010). A 30 Hz (24 dB/Octave) low-pass filter was used to digitally filter the average ERP. The 200 ms prior to the onset of stimulus (i.e., the name and scale of the financing-seeking company or the guaranteeing company) and the 800 ms after this onset were used as the epochs, and the 200 ms prior to the onset of stimuli was used as the baseline. The data collected after the stimulus presentation were compared with the corrected baseline value. EEG data whose amplitude exceeded ±100 μm were removed to improve the quality of the statistical data.

This study adopted a within-subjects experimental design; therefore, repeated-measures ANOVA within the subjects was used for the data statistics, Greenhouse–Geisser correction (Greenhouse and Geisser, 1959) and Bonferroni correction were used for correction according to the experimental conditions, and partial eta-squared values ([image: image]) are reported to demonstrate the effect sizes in the ANOVA models (Cohen, 1988). Based on previous research and visual observation of the scalp distribution of the large average waveform in our research, 9 electrodes (F1, Fz, F2, FC1, FCz, FC2, C1, Cz, and C2) were selected for N2 component analysis, and another 9 electrodes (C1, Cz, C2, CP1, CPz, CP2, P1, Pz, and P2) were used for LPP component analysis. In addition, the time windows for responding to the N2 and LPP components were 190–240 ms and 400–550 ms, respectively. Then, a 2 (3PL guaranteeing firms: large vs. small) × 9 (electrodes: F1, Fz, F2, FC1, FCz, FC2, C1, Cz, and C2) ANOVA was conducted for the mean amplitude of the N2 component, while a 2 (3PL guaranteeing firms: large vs. small) × 9 (electrodes: C1, Cz, C2, CP1, CPz, CP2, P1, Pz, and P2) ANOVA was performed for the mean amplitude of the LPP component.




RESULTS


Behavioral Results

According to the research hypotheses, statistical analysis was performed on the credit willingness of the 26 subjects. The t-test results of the paired samples show that the main effect of the difference in the willingness to provide credit of the financial institutions under the conditions of 3PL guaranteeing firms of different sizes is significant, and the participants displayed higher willingness to grant credit under the condition of a large-scale 3PL guaranteeing firm [Mbig = 5.5067, SE = 0.128; Msmall = 3.1804, SE = 0.104; t(1,25) = 19.145, p = 0.000]. Therefore, H1 is supported.



ERP Results


N200 (190–240 ms)

We conducted a two-way 2 (3PL guaranteeing firms: large vs. small) × 9 (electrodes: F1, Fz, F2, FC1, FCz, FC2, C1, Cz, and C2) repeated measure ANOVA for the mean N2 amplitude. The results reveal that the main effect of different scale 3PL guaranteeing firms is significant [F(1, 25) = 26.796, p = 0.000, [image: image] = 0.517], which indicates that the average amplitude (negative polarity: when the voltage value is small, the amplitude is larger) under the condition of a small-scale 3PL guaranteeing firm (Msmall = 0.138 μV, SE = 0.579) is larger than under the condition of a large-scale 3PL guaranteeing firm (Mbig = 1.636 μV, SE = 0.524; Figure 2).

[image: Figure 2]

FIGURE 2. Behavioral results for the willingness to provide credit (large-scale vs. small-scale). ***p<0.001.


The N2 analysis results support H2. We select three midline electrodes (Fz, FCz, and Cz) to illustrate their neural dynamic activity under the conditions of different sizes of 3PL guaranteeing firm (Figure 3A). In addition, the brain map shows the main differences between the two conditions from the frontal lobe to the central region (Figure 3B).

[image: Figure 3]

FIGURE 3. Grand-averaged event-related potential (ERP) waveforms of N2 in the frontal-to-central region with three electrodes and related brain topography. (A) The N2 amplitude comparison under the two conditions of 3PL guaranteeing firms (large-scale vs. small-scale) at representative electrodes (Fz, FCz, and Cz). (B) Brain topography of the two conditions and a contrast at the N2 time window of 190–240 ms.




LPP (400–550 ms)

We conducted a two-way 2 (3PL guaranteeing firms: large vs. small) × 9 (electrodes: C1, Cz, C2, CP1, CPz, CP2, P1, Pz, and P2) repeated measure ANOVA for the mean LPP amplitudes. The results revealed that the main effect is significant [f(1,25) = 9.197, p = 0.006, [image: image] = 0.269], which indicates that the average amplitude of LPP under the condition of a large-scale 3PL guaranteeing firm (Mbig = 5.375 μV, SE = 0.677) is larger than under the condition of a small-scale 3PL guaranteeing firm (Msmall = 3.921 μV, SE = 0.756; Figure 3).

The LPP result supports H3. Three intermediate electrodes (Cz, CPz, and Pz) were selected, and their neural dynamic activity under the conditions of different sizes of 3PL guaranteeing firm is illustrated in Figure 4A. In addition, the brain topographic map shows the main differences between the two conditions in the central-to-parietal region (Figure 4B).

[image: Figure 4]

FIGURE 4. Grand-averaged event-related potential (ERP) waveforms of LPP in the central-to-parietal region with three electrodes and related brain topography. (A) The LPP amplitude comparison of the two conditions of 3PL guaranteeing firms (large-scale vs. small-scale) at representative electrodes (Cz, CPz, and Pz). (B) The brain topography of the two conditions and a contrast at the LPP time window of 400–550 ms.




Correlation Analysis Between EEG Data and Behavior

A correlation analysis of the average amplitudes of N2 and the decision-making behavior revealed a significant positive correlation between the average amplitudes of N2 at the Cz electrode and the behavior (r = 0.306, p < 0.05; Figure 5A). In addition, we analyzed the correlation between decision-making behavior and the average amplitude of LPP. The results revealed a significant positive correlation between the average amplitude of LPP at the Pz electrode and behavior (r = 0.353, p < 0.05; Figure 5B).

[image: Figure 5]

FIGURE 5. Correlation between amplitudes of N2 or LPP and credit willingness: (A) Linear correlation between the mean amplitude of N2 at the Cz electrode and credit willingness; (B) Mean amplitude of LPP at the Pz electrode and credit willingness.






DISCUSSION


Key Findings

This study used ERPs to investigate the influence of the size of a 3PL guaranteeing firm on bank credit decision making in supply chain finance and its potential neural mechanism. To the best of our knowledge, this study is the first to apply the neuroscience method of ERPs to study credit decision making in supply chain finance. Significant effects were observed at both the behavioral and neural levels. First, the behavioral results showed that loan officers had a higher willingness to grant credit under the condition of a large-scale 3PL guaranteeing firm than under the condition of a small-scale firm. Regarding response time, there was no significant difference between large 3PL guaranteeing firm and small firm. The ERP results showed that supply chain financial decision making when a large 3PL guaranteeing firm is involved results in a smaller N2 amplitude. This outcome indicates that credit decision makers perceive a relatively low risk and thus reduced conflict and difficulty in decision making. In addition, the participation of a large 3PL guaranteeing firm in supply chain finance results in a larger average amplitude of LPP than a small guaranteeing firm participates. This outcome indicates that the involvement of a large 3PL guaranteeing firm leads to higher positive evaluation.



Behavior Result: Credit Scale Discrimination Occurs in Supply Chain Financial Credit Decision Making

The behavioral results reveal that credit decision makers have a higher willingness to provide credit under the condition that the 3PL guaranteeing firm is large. It is found that banks discriminate against 3PL firms that offer guarantees for SME financing enterprises. Previous studies have shown that under the condition of incomplete information, it is difficult for banks to monitor the possible default motives of SMEs (Ray, 1998), resulting in scale discrimination in SME credit financing (Gertler and Gilchrist, 1994; Kudlyak and Sánchez, 2016). Behavioral finance theory holds that information asymmetry causes banks to have cognitive biases on financing companies, leading to biased credit decision making (credit rationing; Joseph and Weiss, 1981; Stiglitz and Weiss, 1981). Some studies have proved that collateral (i.e., “hard information”) and corporate reputation (i.e., “soft information”) can effectively alleviate the problem of information asymmetry in credit rationing (Bester, 1987; Diamond, 1989). However, SMEs have few collaterals, lack effective “hard information,” and it is difficult to obtain “soft information” such as high corporate reputation. The characteristics of risk bundling and information sharing in supply chain finance can reduce the degree of information asymmetry between banks and SMEs and greatly reduce the risk and monitoring cost of commercial banks providing loan services for such enterprises (Yang et al., 2021). However, in certain cases, banks still face the risk caused by SMEs, which reduce the willingness of banks to perform supply chain financing. In this study, although we provided credit decision makers with information on the 3PL firms offering guarantees for the credit-seeking SMEs, these decision makers remained unsure whether credit for the SMEs was the right choice. After all, the scale of 3PL guaranteeing firms indicates solvency in the event of a default by the guaranteed SME. Large-scale 3PL guaranteeing firms have strong solvency which can reduce the risk of supply chain finance. And small-scale 3PL guaranteeing firms do not have the corresponding debt-paying ability which cannot reduce the risks brought by SMEs in supply chain finance. Thus, the scale of 3PL guaranteeing firms has a significant impact on banks’ willingness to grant credit in supply chain finance. Credit decision makers may (in part) make decisions based on the scale of the 3PL firms that provide guarantees for SMEs. The scale of the 3PL guaranteeing firm is small, bankers may think that granting an SME credit is a dangerous choice and not conducive to increasing the bank’s income, they refuse to take the risk. In contrast, if a large 3PL firm offers to guarantee, the bankers may think that credit for the SME is a good choice.



Neural Mechanism: Decisional Conflicts and Evaluation Classifications Exist in the Supply Chain Financial Credit Decision Process

The results of event-related potential revealed that large-scale 3PL guaranteeing firms induce smaller N2 amplitudes and larger LPP amplitudes than small-scale firms. These results are explained as follows. Banks are more inclined to provide credit to SMEs affiliated with large, well-developed and leading 3PL logistics firms (Vousinas, 2018). Credit decision makers believe that enterprise size has a positive relationship of supply chain finance practices (Uyar, 2009; Ali, 2021). In contrast, they tend to think it is dangerous to provide financing to enterprises affiliated with small-scale 3PL guaranteeing firms. The higher perceived risk of the decision-making processes increases the difficulty of decision making and further aggravates decision-making conflict (Wang et al., 2018; Wuke et al., 2019). Under the condition of a small-scale 3PL guaranteeing firm, decision conflict is greater, the N2 amplitude is greater. Therefore, a small 3PL guaranteeing firms lead to higher perceived risk, which explains the theory of credit scale discrimination from a new perspective.

We also find that the participation of large-scale 3PL guaranteeing firms in supply chain finance results in a greater LPP amplitude than that of small-scale firms. A large number of studies have found that LPP components may reflect the neurophysiological mechanism of classification processing (Chen et al., 2010; Wang et al., 2016; Wuke et al., 2019). These studies suggest that an increase in LPP amplitude is associated with better evaluation of classified stimuli (Chen et al., 2010; Wang et al., 2016; Wuke et al., 2019). Many researchers believe that enterprise size is positively related to the proportion of bank credit in total assets (Rajan and Zingales, 1998). That is, the larger that the scale of an enterprise is, the better its access to bank credit. The participants in this study may have more highly evaluated the financing-seeking enterprises guaranteed by large-scale 3PL firms and classified them in better evaluation categories (compared with small-scale 3PL guaranteeing firms), reflecting the larger amplitude of LPP. Thus, large 3PL guaranteeing firms obtained more positive comments and more positive emotions from the credit decision makers.



Theoretical Contribution and Implications for Practice

The findings of this study have significance for industry practitioners. First, it is the first attempt to study supply chain finance from the perspective of cognitive neuroscience, the study reveals that scale discrimination occurs in supply chain financial credit decision making with respect to 3PL guaranteeing firms. Many scholars believe that guarantor financing is an effective way to solve the financing problems of SMEs (Randall and Farris, 2009). However, this study found that banks discriminate against 3PL firms that guaranteeing for SME financing enterprises. Thus, the credit willingness of bank is reduced. Therefore, supply chain finance does not proceed smoothly in practice not because there is no guarantor but likely because there is no strong guaranteeing firm to reduce the information asymmetry between banks and the financing-seeking enterprises. Furthermore, participants did not bear the loss of high risk of the selected study, choosing the high-risk option may be more prominent than in the real world (Nieuwenhuis, 2011). Based on the findings of this study, we should further to examine the causes of such discrimination in supply chain finance to avoid the decision-making bias of credit decision makers as much as possible. Second, neurocognitive tools can be applied for financial decision making. Credit decision makers occasionally cannot explain why they exhibit specific behavior (Dijksterhuis, 2004; Berns and Moore, 2012; Plassmann et al., 2015) or do not know their own thoughts and feelings (Chamberlain and Broderick, 2007; Thayer, 2010; Pozharliev et al., 2015). In this study, decisional conflicts and evaluation classifications exist in the supply chain financial credit decision process. 3PL guaranteeing firm affects the credit decision makers’ perception matching degree and subsequently affects a series of psychological processes, such as the attention to enterprise scale and emotional attitude, finally affecting their credit decision making regarding guaranteed enterprises seeking financing. This paper reveals the cognition of credit decision makers regarding the scale of 3PL guaranteeing firms and the psychological mechanism of credit decision making for guaranteed financing-seeking enterprises, which can provide insight into the implicit motivation of credit decision makers and serve as a supplement or explanation for results reported elsewhere.



Limitations and Future Research

There are some limitations that should be acknowledged. First, there are limitations in the research sample. In this study, college students were selected to participate in the experiment, considering the control of individual factors, experimental efficiency, experimental cost control, and the convenience of data acquisition. Because the selection of this kind of experimental object can well control the interference factors, which is conducive to explore the general law. However, it will have more extensive value if we can take the real loan officer as the research object. The professional knowledge, bank, and business environment of the credit decision maker may affect the credit decision making. Therefore, if we can recruit real bank credit officers as participants, it will enhance the comprehensive understanding of supply chain financial credit decision making and the generalization of research conclusions. Second, other decision types in supply chain finance are also not considered in this study. Supply chain financial decision making may involve many complex problems (Rijanto, 2021), which requires professionally trained loan officers to support decision making. Therefore, it is not clear whether the loan officers’ credit decision-making choices specifically refer to their business expertise. Third, it is possible that the ERP components related to the neural mechanism behind the credit decision of supply chain finance have not been fully discovered. Some studies have examined P3 ERP components and early error detection ERP components (FRN, ERN, and MFN) elicited following risk-related decisions or task feedback (Dilushi et al., 2018). However, these components were not found in this study, which may be related to specific decision-making situations, and future research needs to further explore. SMEs credit institutions and loan officers should be fully aware of their limitations. On the whole, one should be careful when generalizing the conclusions of this work to larger populations or real-world decisions.




DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by the Ethics Committee of the Academy of Neuroeconomics and Neuromanagement at Ningbo University. The patients/participants provided their written informed consent to participate in this study.



AUTHOR CONTRIBUTIONS

XW made substantial contributions to the research, participated in all aspects of manuscript production, conducted experiments, analyzed the data, and wrote the manuscript. JZ and HZ made significant contributions to the research and participated in all aspects of manuscript production. XT participated in data acquisition and data interpretation. A quality management company was responsible for supervising the study and managing each of its parts. All authors contributed to the article and approved the submitted version.



FUNDING

This research was supported by Project of Ningbo M.I.C.E and Tourism Development Research Base: Research on the construction of the Ningbo national free trade zone and the coordinated development of tourism (JD5-PY33) as well as the Humanities and Social Sciences Cultivation Project of Ningbo University: Research on the Mechanism and Path of the Digital Transformation of Supply Chain in Zhejiang Province (XPYB20007). And it was supported by soft science project of Zhejiang Province (2021C35057): Research on Cross-border Innovation Path and Support Policy Suggestion of Zhejiang Service-oriented Enterprises in the Post Epidemic Era.



REFERENCES

 Abbasi, W. A., Wang, Z., and Abbasi, D. A. (2017). Supply chain finance: generation and growth of new financing approach. J. Finan. Bank Manage. 5, 50–57. doi: 10.15640/jfbm.v5n2a5

 Ahlert, D., Kenning, P., and Plassmann, H. (2006). A window to the consumer's mind: application of functional brain imaging techniques to advertising research. International Advertising and Communication, 163–178. doi: 10.1007/3-8350-5702-2_9

 Ali, A. (2021). Firm size and supply chain finance in Indian pharmaceutical industry: relational firm analysis of size determinants and cash conversion cycle. Account. Forum 7, 197–206. doi: 10.5267/j.ac.2020.9.016

 Bai, W. (2019). The research on the mitigation effect of supply chain finance on financing constraints of small and micro enterprises — An empirical analysis based on Logit model. West China Fin. 1, 29–36. doi: 10.16395/j.cnki.61-1462/f.2019.01.006

 Beck, T., Demirgüç-Kunt, A., and Maksimovic, V. (2005). Financial and legal constraints to growth: does firm size matter? J. Financ. 60, 137–177. doi: 10.1111/j.1540-6261.2005.00727.x

 Berns, G., and Moore, S. E. (2012). A neural predictor of cultural popularity. Soc. Sci. Elec. Pub. 22, 154–160. doi: 10.2139/ssrn.1742971

 Bester, H. (1987). The role of collateral in credit markets with imperfect information. Eur. Econ. Rev. 31, 887–899. doi: 10.1016/0014-2921(87)90005-5

 Brandt, L., and Li, H. (2002). Bank discrimination in transition economies: ideology, information or incentives? William Davidson Inst. Work. Papers Ser. 31, 387–413. doi: 10.1016/S0147-5967(03)00080-5

 Caniato, F., Gelsomino, L. M., Perego, A., and Ronchi, S. (2016). Does finance solve the supply chain financing problem? Supply Chain Manag. 21, 534–549. doi: 10.1108/SCM-11-2015-0436

 Cenni, S., Monferrà, S., Salotti, V., Sangiorgi, M., and Torluccio, G. (2015). Credit rationing and relationship lending. Does firm size matter? J. Bank. Financ. 53, 249–265. doi: 10.1016/j.jbankfin.2014.12.010

 Chakuu, S., Masi, D., and Godsell, J. (2020). Towards a framework on the factors conditioning the role of logistics service providers in the provision of inventory financing. Int. J. Oper. Prod. Manag. 40, 1225–1241. doi: 10.1108/IJOPM-06-2019-0502 [Epub ahead pf print]

 Chamberlain, L. M., and Broderick, A. J. (2007). The application of physiological observation methods to emotion research. Qual. Mark. Res. 10, 199–216. doi: 10.1108/13522750710740853

 Chen, J., Chen, S., Liu, Q., and Shen, M. I. (2021). Applying blockchain technology to reshape the service models of supply chain finance for SMEs in China. Sing. Econ. Rev. 66, 1–18. doi: 10.1142/S0217590821480015

 Chen, M., Ma, Q., Li, M., Dai, S., Wang, X., and Shu, L. (2010). The neural and psychological basis of herding in purchasing books online: An event-related potential study. Cyberpsychol. Behav. Soc. Netw. 13, 100722182519069–100722182519328. doi: 10.1089/cpb.2009.0142

 Cohen, J. (1988). Statistical power analysis for the behavioral sciences. New Jersy: NJ: Erlbaum.

 Deng, A. M., Wen, H., Hong, L. I., and Wen, X. P. (2016). Research of TPL credit evaluation under supply chain finance. Chinese J. Manage. Sci. 24, 564–570.

 Diamond, D. W. (1989). Reputation Acquisition in Debt Markets. J. Polit. Econ. 97, 828–862. doi: 10.1086/261630

 Dijksterhuis, A. P. (2004). Think different: the merits of unconscious thought in preference development and decision making. J. Pers. Soc. Psychol. 87, 586–598. doi: 10.1037/0022-3514.87.5.586 

 Dilushi, C., Daniel, F., Stefan, B., Megan, G., and Keage, H. (2018). Event-related potentials in relation to risk-taking: A systematic review. Front. Behav. Neurosci. 12:111. doi: 10.3389/fnbeh.2018.00111 

 Dolcos, F. (2006). Brain systems mediating cognitive interference by emotional distraction. J. Neurosci. 26, 2072–2079. doi: 10.1523/JNEUROSCI.5042-05.2006 

 Frydman, C., Barberis, N., Camerer, C., Bossaerts, P., and Rangel, A. (2014). Using neural data to test a theory of investor behavior: an application to realization utility. J. Financ. 69, 907–946. doi: 10.1111/jofi.12126 

 Gertler, M., and Gilchrist, S. (1994). Monetary policy, business cycles, and the behavior of small manufacturing firms. Q. J. Econ. 109, 309–340. doi: 10.2307/2118465

 Gianmario, R., Ceravolo, M. G., Lucrezia, F., and Di, D. C. (2017). Neural correlates of direct access trading in a real stock market: an fMRI investigation. Front. Neurosci. 11:536. doi: 10.3389/fnins.2017.00536 

 Greenhouse, S. W., and Geisser, S. (1959). On methods in the analysis of profile data. Psychometrika 24, 95–112. doi: 10.1007/BF02289823

 Han, C., Wang, Y., Shi, M., Mao, W., and Sun, W. (2015). “Effect of methylphenidate on mismatched visual information processing in young healthy volunteers: an event-related potential study,” in: International Journal of Clinical and Experimental Medicine. 

 Handy, T.C. (2005). Event-Related Potentials: A Methods Handbook. Cambridge: MIT press.

 Herring, D. R., Taylor, J. H., White, K. R., and Crites, S. L. (2011). Electrophysiological responses to evaluative priming: the LPP is sensitive to incongruity. Emotion 11, 794–806. doi: 10.1037/a0022804 

 Hofmann, E. (2005). Supply chain finance: some conceptual insights. Beiträge Zu Beschaffung Und Logistik 16, 203–214. doi: 10.1007/978-3-322-82165-2_16

 Hofmann, E., and Belin, O. (2011). Supply Chain Finance Solutions. United States: Springer.

 Hua, S., Sun, S., Liu, Z., and Zhai, X. (2021). The benefits of third-party logistics firms as financing providers. European J. Operat. Res. 294, 174–187. doi: 10.1016/j.ejor.2021.01.024

 Joseph, E., and Weiss, A. (1981). Credit rationing in markets with imperfect information. Am. Econ. Rev. 71, 393–410. doi: 10.2139/ssrn.1010965

 Kirschenmann, K. (2016). Credit rationing in small firm-bank relationships. J. Financ. Intermed. 26, 68–99. doi: 10.1016/j.jfi.2015.11.001

 Kudlyak, M., and Sánchez, J. (2016). Revisiting Gertler-Gilchrist evidence on the behavior of small and large firms. Soc. Sci. Elec. Pub. 5, 1–45. doi: 10.20955/wp.2016.005

 Lamoureux, J.-F., and Evans, T.A. (2011). Supply chain finance: a new means to support the competitiveness and resilience of global value chains. Available at SSRN Report.

 Larson, M. J., Clayson, P. E., and Baldwin, S. A. (2012). Performance monitoring following conflict: internal adjustments in cognitive control? Neuropsychologia 50, 426–433. doi: 10.1016/j.neuropsychologia.2011.12.021 

 Lekkakos, S. D., and Serrano, A. (2016). Supply chain finance for small and medium sized enterprises: the case of reverse factoring. Int. J. Phys. Distrib. Logist. Manag. 46, 367–392. doi: 10.1108/IJPDLM-07-2014-0165

 Ma, Q., Feng, Y., Xu, Q., Bian, J., and Tang, H. (2012). Brain potentials associated with the outcome processing in framing effects. Neurosci. Lett. 528, 110–113. doi: 10.1016/j.neulet.2012.09.016 

 Ma, Q., Pei, G., and Kai, W. (2015). Influence of negative emotion on the framing effect: evidence from event-related potentials. Neuroreport 26, 325–332. doi: 10.1097/WNR.0000000000000346 

 Martinez, L. B., Guercio, M. B., and Bariviera, A. F. (2020). A meta-analysis of SMEs literature based on the survey on access to finance of enterprises of the European central bank. Int. J. Financ. Econ. doi: 10.1002/ijfe.2247

 Meng, J., and Xiu, G. (2018). Objective decision-making brain mechanism of public-private-partnerships project risk management based on decision neuroscience theory. Neuroquantology 16, 284–289. doi: 10.14704/nq.2018.16.5.1249

 Nagy, E., Potts, G. F., and Loveland, K. A. (2003). Sex-related ERP differences in deviance detection. Int. J. Psychophysiol. 48, 285–292. doi: 10.1016/S0167-8760(03)00042-4 

 Nieuwenhuis, S. (2011). Learning, the P 3, and the locus coeruleus-norepinephrine system. Neural Basis Motiv. Cogn. Control, 209–222. doi: 10.7551/mitpress/9780262016438.003.0012

 Plassmann, H., Ramsøy, T. Z., and Milosavljevic, M. (2012). Branding the brain: A critical review and outlook. J. Consum. Psychol. 22, 18–36. doi: 10.1016/j.jcps.2011.11.010

 Plassmann, H., Venkatraman, V., Huettel, S., and Yoon, C. (2015). Consumer neuroscience: applications, challenges, and possible solutions. J. Mark. Res. 52, 427–435. doi: 10.1509/jmr.14.0048

 Pozharliev, R., Verbeke, W., Strien, J. V., and Bagozzi, R. (2015). Merely being with you increases my attention to luxury products: using EEG to understand Consumers' emotional experience with luxury branded products. J. Mark. Res. 52, 546–558. doi: 10.1509/jmr.13.0560

 Rajan, R., and Zingales, L. (1998). Financial dependence and growth. Soc.Ence Elect. Pub. 88, 559–586. doi: 10.2753/PET1061-1991410353

 Randall, W. S., and Farris, M. T. (2009). Supply chain financing: using cash-to-cash variables to strengthen the supply chain. Int. J. Phys. Distrib. Logist. Manag. 39, 669–689. doi: 10.1108/09600030910996314

 Ray, D. (1998). Development economics. New Jersy: Princeton University Press.

 Razi, N., Othman, M., and Yaacob, H. (2016). “EEG-Based Emotion Recognition in the Investment Activities,” in 6th International Conference on Information and Communication Technology for The Muslim World (ICT4M); November 01, 2016.

 Rijanto, A. (2021). Blockchain technology adoption in supply chain finance. J. Theor. Appl. Electron. Commer. Res. 16, 3078–3098. doi: 10.3390/jtaer16070168

 Riley, J. G. (1987). Credit rationing: A further remark. Am. Econ. Rev. 77, 224–227.

 Ryan, R. M., O'Toole, C., and McCann, F. (2013). Does Bank market power affect SME financing constraints? Papers 49, 495–505. doi: 10.1016/j.jbankfin.2013.12.024

 Semlitsch, H. V., Anderer, P., Schuster, P., and Presslich, O. (2010). A solution for reliable and valid reduction of ocular artifacts, applied to the P300 ERP. Psychophysiology 23, 695–703. doi: 10.1111/j.1469-8986.1986.tb00696.x

 Seo, J. Y. (2013). Are bank loans to SMEs procyclical? Evidence from an analysis of the lending behavior of Korean banks. South African J. Bus. Manag. 44, 67–86. doi: 10.1108/00346650810920132

 Shashank, R., and Thomas, J. (2009). Supply chain risks: a review and typology. Int. J. Log. Manag. 20, 97–123. doi: 10.1108/09574090910954864

 Song, P., Zhang, H., and Zhao, Q. (2021). Innovative credit guarantee schemes with equity-for-guarantee swaps. Int. Rev. Financ. Anal. 77:101809. doi: 10.1016/j.irfa.2021.101809

 Stiglitz, J. E., and Weiss, A. (1981). Credit Rationing in Markets with Imperfect Information China, Social Science Electronic Publishing.

 Thayer, R. E. (2010). Personality and discrepancies between verbal reports and physiological measures of private emotional experiences. J. Pers. 39, 57–69. doi: 10.1111/j.1467-6494.1971.tb00988.x 

 Tsai, C. Y. (2008). On supply chain cash flow risks. Decis. Support. Syst. 44, 1031–1042. doi: 10.1016/j.dss.2007.12.006

 Uyar, A. (2009). The relationship of cash conversion cycle with firm size and profitability: an empirical investigation in Turkey. Int. Res. J. Financ. Econ. 24, 186–193.

 Vousinas, G. (2018). Supply chain finance revisited: A critical review with future prospects. SSRN [Epub ahead of print].

 Wang, C., Li, Y., Xuan, L., Ma, Q., Fu, W., and Fu, H. (2018). The effects of money on fake rating behavior in E-commerce: electrophysiological time course evidence From consumers. Front. Neurosci. 12, 156–165. doi: 10.3389/fnins.2018.00156 

 Wang, R., Lin, Z., and Luo, H. (2019). Blockchain, bank credit and SME financing. Qual. Quan. Int. J. Method. 53, 1127–1140. doi: 10.1007/s11135-018-0806-6

 Wang, Q., Meng, L., Liu, M., Wang, Q., and Ma, Q. (2016). How do social-based cues influence consumers' online purchase decisions? An event-related potential study. Electron. Commer. Res. 16, 1–26. doi: 10.1007/s10660-015-9209-0

 Wang, Z., and Wang, Y. (2019). Measuring risks of confirming warehouse financing from the third party logistics perspective. Sustain. For. 11, 1–24. doi: 10.3390/su11236573

 Wei, F., S.O. Business, N University (2019). Government subsidies, financial development and credit scale discrimination. Review of Economy and Management 35, 140–149. doi: 10.13962/j.cnki.37-1486/f.2019.04.013

 WMA (2013). World medical association declaration of Helsinki: ethical principles for medical research involving human subjects. World Medi. Assoc. 310, 2191–2194. doi: 10.1001/jama.2013.281053 

 Wuke, Z., Danping, Y., Jia, J., Diao, L., and Ma, Q. (2019). The neural basis of herding decisions in Enterprise clustering: an event-related potential study. Front. Neurosci. 13, 1175. doi: 10.3389/fnins.2019.01175 

 Wuttke, D. A., Blome, C., Heese, H. S., and Protopappa-Sieke, M. (2016). Supply chain finance: optimal introduction and adoption decisions. Int. J. Prod. Econ. 178, 72–81. doi: 10.1016/j.ijpe.2016.05.003

 Xavier, H. A. (2006). Comparing the impact of credit constraints on the growth of SMEs in a transition country with an established market economy. Small Bus. Econ. 27, 169–179. doi: 10.1007/s11187-005-4412-3

 Yang, Y., Chu, X., Pang, R., Liu, F., and Yang, P. (2021). Identifying and predicting the credit risk of small and medium-sized Enterprises in Sustainable Supply Chain Finance: evidence from China. Sustain. For. 13, 1–19. doi: 10.3390/su13105714

 Yang, J., Li, H., Zhang, Y., Qiu, J., and Zhang, Q. (2007). The neural basis of risky decision-making in a blackjack task. Neuroreport 18, 1507–1510. doi: 10.1097/WNR.0b013e3282ef7565 

 Yoon, C., Gutchess, A. H., Feinberg, F., and Polk, T. A. (2006). A functional magnetic resonance imaging study of neural dissociations between brand and person judgments. J. Consum. Res. 33, 31–40. doi: 10.1086/504132

 Yu, J., Wang, Y., Yu, J., Zhang, G., and Cong, F. (2020). Nudge for justice: An ERP investigation of default effects on trade-offs between equity and efficiency. Neuropsychologia 149:107663. doi: 10.1016/j.neuropsychologia.2020.107663 

 Zhou, W., Lin, T., and Cai, G. G. (2020). Guarantor financing in a four-party supply chain game with leadership influence. Soc. Sci. Elec. Pub. 29, 2035–2056. doi: 10.2139/ssrn.3021510


Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Wang, Zhao, Zhang and Tang. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fpsyg-13-853888-g005.jpg
<

(Av) zd U1 dd7 40 apnIduwe ueoly

(arl) zo ur ozN so epnyidwe uesy

Credit willingness

Credit willingness.





OPS/images/inline_1.jpg
)y





OPS/images/fpsyg-13-853888-g003.jpg
Amplitude (uV)

, B

gV A Wi / »

Y o Y
5 \} A, :
i Fz FCz . cz
Time (ms)
{ms) —— Large-scale
= Small-scale
3
Large-scale Smaltscale Large-scale - Smalkscale

e®

190-240ms

&

2
1
|t
-1






OPS/images/fpsyg-13-853888-g004.jpg
Amplitude (uV)

A

Time (ms)

Large-scale Srmall-scale |

400-550ms

CPz

Large-scale - Smalk-scale

®






OPS/images/inline_2.jpg
)y





OPS/images/inline_3.jpg
)y





OPS/xhtml/Nav.xhtml




Contents





		Cover



		The Impact of the Scale of Third-Party Logistics Guaranteeing Firms on Bank Credit Willingness in Supply Chain Finance: An ERP Study



		Introduction



		Theoretical Background and Hypothesis Development



		Behavioral Hypothesis



		ERP Hypotheses



		N2



		LPP









		Materials and Methods



		Participants



		Stimulus Materials and Stimulus Selection



		Procedures



		Electroencephalogram Recordings and Data Analysis









		Results



		Behavioral Results



		ERP Results



		N200 (190–240 ms)



		LPP (400–550 ms)



		Correlation Analysis Between EEG Data and Behavior















		Discussion



		Key Findings



		Behavior Result: Credit Scale Discrimination Occurs in Supply Chain Financial Credit Decision Making



		Neural Mechanism: Decisional Conflicts and Evaluation Classifications Exist in the Supply Chain Financial Credit Decision Process



		Theoretical Contribution and Implications for Practice



		Limitations and Future Research









		Data Availability Statement



		Ethics Statement



		Author Contributions



		Funding



		References



















OPS/images/fpsyg-13-853888-g001.jpg
Until response

500ms





OPS/images/fpsyg-13-853888-g002.jpg
Credit willingness

5.5067

3.1804

-—Lorge-scale
== small-scale






OPS/images/cover.jpg
& frontiers | Frontiers in Psycholoay

The Impact of the Scale of
Third-Party Logistics Guaranteeing
Firms on Bank Credit Willingness in

Supply Chain Finance: An ERP Study









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
’ frontiers ‘ Frontiers in Psychology





