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Abstract:

Trade credit, the credit extended to buyers by suppliers who let them buy now and pay later,
is an important financing method for many buyers. Any policy change by buyers in accounts payable,
a measure for trade credit, results in appreciation or frustration on the supplier side. Even though,
such effects have been well documented in the literature, an empirical study on the subject is
surprisingly lacking. As an example, a certain buyer might change the payment policy by extending
or shortening the periods of the payments. We investigate how and if the payment policy change of
the buyer affects the supplier’s operations, especially on the perspective of inventory of suppliers.
This study further investigates how changes in a firm’'s accounts payable days and accounts
receivable days affect its inventory turnover days.
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1. Introduction and Literature Review

1.1 Trade Credit and Trade Credit Policies

Trade Credit has been a predominant way of a short-term financing and a
significant portion of working capital for firms in different areas. According to Rajan and
Zingales (1995), trade credit accounted for 17.8% of total assets for all U.S. firms even in
the early 1990s. In addition, authors provided evidence that for European firms the
percentage of trade credit in total assets was even higher during the same period. Based
on a research of the capital structure of 822 firms in UK in 1995, trade credit or its
equivalent accounted for about 62% of total debt for the firms (Aviral & Raveesh, 2015).
Tirole (2006) has shown that about 80% of U.S. firms offer trade credit financing for their
products. According to Haley and Higgins (1973), the primary goal of inventory
management is to minimize the inventory costs of the firm by optimizing quantity ordered
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and financing. Teng (2009) indicates that there are two benefits of trade credit to the
supplier. First, some retailers may perceive trade credit as a price deduction and become
new customers for this supplier (Nilsen, 2002). Second, trade credit can help the supplier
to reduce days sales outstanding, as in order to take advantage of trade credit more often,
a customer is willing to pay more promptly (Ng et al., 1999). Firms with more financial
constraints or firms with less access to bank loans are likely to use trade credit (see, e.g.,
Danielson & Scott, 2004; Petersen & Rajan, 1997). In addition, in some countries, small
businesses struggle to get loans from banks because of complex loan processing
procedures and poor banking system. As a result, they are likely to choose trade credit. In
Sri Lanka, 35 percent of small firms can access a loan or a line of credit, but around 14
percent of those who applied were not approved for loans (Gamage, 2015). However,
Deloof & Jegers (1996) conclude that suppliers using trade credit as a way of financing
their customers’ purchases limit the extension of accounts payable days when they face a
shortage of liquid funds.

Previous literature offers several explanatory theories for the adoption of trade
credit financing by companies. For example, the most popular explanations are information
asymmetry between suppliers and their buyers, discrimination arguments, monitoring
advantages, insurance, product quality, bankruptcy, opportunistic behavior, and
externalities (Biais & Gollier, 1997; Smith, 1987). Other research findings by Seifert et al.
(2013) investigate all literature related to trade credit and find motives for utilizing trade
credit by suppliers and buyers. From all previous literature, they find that major types of
motives for suppliers to adopt trade credit are capital access, product market position,
price elasticity, collateral value, credit information, and non-salvageable investment. Seifert
et al. (2013) also show that three predominant motives for buyers to use trade credit are
transaction pooling, credit rationing, and control protection. Moreover, based on Seifert et
al. (2013), trade credit can play the role of coordination mechanism for buyers and their
suppliers.

Furthermore, Wilson and Summers (2002) argue that suppliers whose buyers
order more often are likely to offer trade credits with longer time periods to pay, showing
that trade credit can reduce payment transaction costs. If a firm borrows money to pay for
inventory, it has to pay interest rate as part of the carrying cost (Asadabadi, 2016). Also,
Long et al. (1993) and Gill et al. (2010) provide empirical evidence that trade credit helps
buyers to assess quality of the product they bought before making payments for the
products. Ward and Chapman (1987) argue that suppliers of inventories can benefit from
the fact that repayment of the trade credit is dependent on the use or sale of goods by
buyers because the fact encourages buyers to order in large quantities, reducing the cost
of credit.

Another set of research looked at the variations of trade credit use across firms,
industries and time. Ng et al. (1999) claims that the variation of credit terms among
different industries is high whereas it is low within each industry. The level of variation
within each industry is also different from one industry to another, and this was shown by
the degree of variation of actual payment delays within each industry (Cetorelli & Strahan,
2006). Additionally, Wilson and Summers (2002) conducted interviews with about 30
managers and found that their companies, according to the managers, offer over 1000
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different credit terms internationally. The authors concluded that in some industries, credit
terms can change from one customer to another. Meric et al. (2017) found that European
firms have more efficient accounts receivable management and higher fixed turnover rates
whereas Asian manufacturing firms’ financials show higher inventory turnover and sales
growth rates. For industrialized countries, except for Italy, the median accounts receivable
ranges from 13% to 40% of sales, and the range has not changed significantly over time.
Trade credit changes from one industry to another one. While in most sectors accounts
receivable exceeds accounts payable, in the retail sector we do not observe the same
inequality (Seifert et al., 2013).

1.2 Trade Credit and Inventory Relationship

There are several researches completed on the relationship between trade credit
and inventory. For instance, Makori and Jagongo (2013) find that the inventory turnover is
positively associated with profitability of a firm, while accounts payable days are negatively
associated with a firm’s profitability. They also show that accounts receivables days and
cash conversion period have a positive relationship with firm profitability. Mian & Smith
(1992) explain that extending accounts payable days and accounts payable policy provides
both sides with several benefits, such as cost advantages, market power, and taxes. We
will connect some dots from Makori and Jagongo (2013), by investigating the relationships
between accounts payable days and inventory turnover days, and accounts receivable
days and inventory turnover days. According to Deloof (2003), accounts receivable days,
inventory turnover days, and accounts payable days can be used as measures of trade
credit and inventory policies. The three variables that are important for a company that
pursues to improve its cash-to-cash position are reduction in inventory days, reduction of
accounts receivables collection days, and extension of accounts payable days (Hutchison
& Sushko, 2013). Moreover, Hutchison and Sushko (2013) found that there was a negative
relationship between the number of days accounts payable and firm profitability, a finding
that is consistent with the view that poorly performing firms wait longer to pay their bills.
Moss and Stine (1993) argue that one of the ways to reduce receivables conversion period
is to raise credit standards.

Other recent studies in this area include Daripa and Nilsen (2005). Daripa and
Nilsen (2005) have empirically examined the relationship between trade credit and
inventory. They found that suppliers shift the burden of higher inventories to buyers by
offering them trade credit. Bougheas et al. (2009) further explore this area and claim that
the buyers who buy more inventory, reserving higher levels of inventory, are likely to offer
trade credit to their own customers. The results of Bougheas et al. (2009) show that
inventories have a significant and negative impact on accounts receivable while the
relationship between inventory levels and accounts payable is not significant after
controlling firm-specific characteristics. Moreover, the researchers provide evidence that
the impact of inventories on trade credit is explained by the size of the firm, showing that
there is a negative relationship between inventory holding costs and firm size. The
research of Bougheas et al. (2009) is based on a sample of UK firms from FAME database
and uses GMM estimates. Our work further investigates similar relationships between
accounts payable days, accounts receivable days, and inventory turnover days, using
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publicly-traded U.S. companies. Following the previous literature, we predict the following
hypotheses:

H1: An increase/decrease in a firm’s accounts payable days positively/negatively affects its
inventory turnover days.

H2: An increase/decrease in a firm’s accounts receivable days negatively/positively affects
its inventory turnover days.

H3: A positive/negative change of accounts payable days of a firm year-over-year
positively/ negatively affects its inventory turnover days.

H4: A positive/negative change in accounts receivable days of a firm year-over-year
negatively/positively affects its inventory turnover days.

Although many studies have been extensively conducted to show the relationship
between the trade credit and the inventory to date, most of them are limited to empirically
showing the relationship between the payments and inventory on both sides of supplier
and buyer. The power in supply chain affects the inventory policy. When a supplier is more
powerful than its buyer, the buyer holds relatively larger inventories (Emery & Marquez,
2011). The deferred cash flow from buyer might affect the supplier's operations to be
constrained, especially supplier under financial distress, while the buyer is able to achieve
financial surplus over short term periods. The adverse signal of a buyer coming from the
deferred payment indicates the reduction of demand for the continued production over
short-term periods (Nilsen, 2002). Thus, a supplier would confront higher inventory levels
deviated the targeted level, causing supplier to have higher costs.

The holding of inventory at targeted level is the trade-off between the increase of
holding costs and the transfer of costs to customers. A supplier or buyer often uses trade
credit to maintain such targeted level of inventory. The difference between accounts
receivable and payable causes the control of the inventory to be complicated along with
large level of inventories (Haley & Higgins, 1973). Accounts payable of a buyer is tightly
related with buyer’s inventories policy. Also, accounts payable of a buyer is accounts
receivable of a supplier. Thus, the payment policy change of a buyer would significantly
affect the supplier’ inventory performance under tight supply chain relationship. Our study
focuses on buyer firms that have long-term relationships with their suppliers. Thus, the
following hypothesis is suggested:

H5: Accounts payable days of buyer positively affects inventory turnover days on the side
of its supplier.

2. Methodology and Data

2.1 Data Characteristics

Financial data for our study were from the Research Insight Database for all
companies in the S&P 500 index. To be included in S&P 500 index, a company must
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satisfy several liquidity-based size requirements. The company must have at least $6.1
billion market capitalization. Annual dollar value traded to float-adjusted market
capitalization must be greater than 1.0 for the S&P 500 companies. Furthermore, for a
company to be included in the index, it is required to have a minimum monthly trading
volume of 250,000 shares in each of the six months right before the evaluation date.
Initially, we retrieved data for the companies in the S&P 500 index for years from 1970 to
2016, creating 21,536 firm-year observations. To find suspect companies with potential
accounts payable policy changes, we found standard deviations of accounts payable days
of companies. We excluded companies that had less than 5 years of data and did not have
significant changes in their accounts payable days in the given years. To see the impact of
accounts payable days of buyer on inventory of supplier, we excluded firms with accounts
payable days that do not have significant standard deviations. After further analysis of
standard deviations of accounts payable days of the list of companies, the number of our
companies was reduced to 56 companies.

The supplier information for 54 of the 56 companies was from Capital IQ database.
Two of them did not have any supplier information. After we collected supplier financial
information from Research Insight Database, we had 191 publicly-traded US-based
suppliers for 54 buyers, providing us with 4184 firm-year observations. Since all companies
are publicly-traded companies with much capacity to obtain resources from capital markets
and banks, we are not likely to observe many firms that are financially constrained.

Our research requires firm-year observations to have necessary data to calculate
accounts payable days, inventory turnover days, and accounts receivable days. Inventory
turnover days or days sales of inventory are calculated by dividing cost of sales (COGS) by
inventory and multiplying the result by 365 days.
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We estimated accounts payable days by dividing accounts payables by cost of
sales and multiplying the result by 365 days. Finally, we found accounts receivable days by
dividing accounts receivables by sales of each company and multiplying the result by 365
days.
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We scaled inventory turnover days by dividing each year’s observation by the first given
(available) year-observation for each firm. Graph 1 below shows a trade credit relationship
between a buyer and its supplier.

1 — Buyer issues purchase order

Buver Inventory 2 — Supplier delivers goods Inventory Supplier
y of Buyer of Supplier

Buyer’s 3 — Supplier invoices buyer Supplier's
Accounts [« Accounts
Payable Receivable

Figure 1: Trade Credit Relationship Between a Buyer and Its Supplier

2.2 Regression Model

We define the dependent variable §€_INVT_Payvs_§ to represent scaled inventory
turnover days of a supplier. The independent variables in our model are
SC_AF_Payvs 8, §C_AR_Davs_§, and ASC_AP Days 8, ASC_AR_DPays f, §C_AF_Pays_B, and
Lagl SCINVT Pays 8. SC_AF_Pays ® stands for scaled accounts payable days of a
supplier while 8C_AR_Pays_ § denotes scaled accounts receivable days of a supplier.
FC_AF_Days_B represents scaled accounts payable days of a buyer. ASC_4AF_Pays & and
ASC_AR_Days_& are changes in scaled accounts payable days and in accounts receivable
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days of a supplier, respectively. The last independent variable in the model is
Lagl FC_INVT_Davs_§ that signifies a one-year lag of scaled inventory turnover days of a
supplier company. Our main model is as follows:

SC_INVT_Days_S
= o + B1SC.AP_Days.S + [,SC.ARDays.S + f;09C.ARPays.S
+ B,ASC_AP_Days. S+ [F39C_AP_Days B + Belagl SCINVT _Days.S
+a

Table 1: Descriptive Statistics

Statistic N Mean St. Dev. Min Max
AccountsPayableDays Buyer 4,185 67.36 55.21 3.6l 316.10
AccountsReceivableDays Supplier 4,185 297.85 3,577.51 0.00 104,725.20
AccountsPayableDaysisuﬁplier 4,185 528.19 10,862.27 0.00 456,817.80
InventoryTurnoverDays Supplier 4,185 156.72 1,604.55 0.13 68,782.22
Sales_Supplier B 4,185 6€,881.88 26,187.44 0.43 433,526.00
Scaled AccountsPayableDays Buyer 4,185 1.51 2.00 0.12 47.26
Scaled AccountsReceivableDays Supplier 4,185 1.08 0.87 0.00 19.24
Scaled AccountsPayableDays Supplier 4,185 1.76 11.13  0.00 491.45
Scaled:InventoryTurnoverDa?sisupplier 4,185 2.12 16.24 0.004 724.92

The Table 1 presents the descriptive statistics of the selected variables from data
that were used to calculate the variable ratios used as independent and dependent
variables in our regression model. The top line in the Table 1 is accounts payable days of a
buyer. Accounts payable days for buyers has a mean (standard deviation) of 67 (55) days
while accounts payable days for suppliers have a mean (standard deviation) of 528
(10,862) days. Accounts receivable days for suppliers has a mean (standard deviation) of
298 (3,577) days. Comparison of suppliers’ and buyers’ accounts payable days shows that
suppliers have significantly higher accounts payable days. Overall, results are consistent
with the notion that different industries have different amount of accounts payable and
accounts receivable days. Inventory turnover days has a mean (standard deviation) of 156
(1604) days. The size (sales) of companies also differs a lot from one to another. While
mean (standard deviation) of sales of the suppliers in our sample is $6,882 (26,187)
million, the maximum of sales is $433,526 million. As a result, the corresponding scaled
proxies for inventory turnover days, accounts payable days, and accounts receivable days
have high standard deviations compared to the mean of the scaled variables.

3. Results

Graph 2 shows how firm’s accounts payable days, accounts receivable days,
change in scaled accounts payable days, change in scaled accounts receivable days, and
buyer’s accounts payable days affects the firm’s inventory turnover days.
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Figure 2. Results of the Study in a Visual Form (Note: *p<0.1; **p<0.05; ***p<0.01)

In the Table 2, we present results of the regression model described earlier, which
we use to evaluate the relationship between inventory turnover days of supplier and
accounts payable days of supplier, accounts receivable days of supplier, change in
accounts payable days of supplier, change in accounts receivable days of supplier, as well
as accounts payable days of buyer. The R square of the regression results is 0.976. As we
expected in

Hypothesis 1, an increase/decrease in a firm's accounts payable days
positively/negatively affects its inventory turnover days, which is supported by coefficient =
0.24 and t-value= 18.23 for §C_4AF_Dayvs_8. This relationship between accounts payable
days and inventory turnover days of supplier is positive and significant at 99% confidence
level. The reason for the positive strong correlation between inventory turnover days and
accounts payable days of a firm might be a purchase of inventory using trade credit in a
great quantity during the current year.

Hypothesis 2 is supported by the regression results. For SC_AR_Days 8 the
coefficient is -0.24 and t-value = -6.37. This indicates that a significant and negative
relationship exists between accounts receivable days and inventory turnover days or that
an increase/decrease in a firm’s accounts receivable days negatively/positively affects its
inventory turnover days. If accounts receivables of a firm increases, meaning it might be
extending accounts payable days in order to reduce inventory and inventory holding costs.
As a result, buyers of this firm are buying more to take advantage of the extended credit
terms, reducing the inventory of their supplier while increasing the accounts receivable of
the supplier.

The regression results also support Hypothesis 3. According to the Table 2, the
coefficient = 1.24 and t = 95.79 for ASC_AF _Days 8§ supports our Hypothesis 3 that a
positive/negative change in accounts payable days of a firm year-over-year positively/
negatively affects its inventory turnover days. We can see that if the change in accounts
payable days is positive, that might be because the firm’'s supplier is increasing its
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accounts receivable days or accounts payable days of the firm. If accounts payable days
are extended, buyers want to take advantage of extended credit policies offered by
suppliers and buy more inventory, increasing inventory turnover days. On the other hand, if
change in accounts payable days is negative, it is likely that inventory turnover days of the
firm decreases because of short accounts payable days provided by this firm’s suppliers.
When they are offered short accounts payable days, firms cannot buy or hold much
inventory because they have to pay more often.

This study results supports Hypothesis 4 as well, which predicted that a
positive/negative change in accounts receivable days of a firm year-over-year
negatively/positively affects its inventory turnover days. The regression results for
ABC_AR Days 8§ show that coefficient = -1.65 and t = -20.84, suggesting a strong and
negative relationship between ASC_AR Daya § and that EC_INVFT_Davs_& This might be
because of more sales of inventory in trade credit this year compared to the last year. If
there are more sales in trade credit, accounts receivable days increases and inventory
turnover days decreases.

Our main hypothesis was also supported by the results, as the Table 2 shows that
SC_AF_Pays_B has a coefficient of 0.05 and t-value of 2.52. Hypothesis 5 predicted that
accounts payable days of buyer positively affects inventory turnover days on the side of its
supplier.

Table 2: Regression Results

Dependent variable:

SCINVT Pays 8
oLS
SC_APF Days 8 0.237***
t=18.226
SC_AR _Davs 8 -0.240***
t=-6.372
ASC_AF _Days 8 1.242%**
t=95.788
ASC_AR Days 8 1,651
=-20.840
SC_AF Days B 0.046**
t=2.519
Lagl_SC_INVT _Days_ g 0.832***
t = 96.668
Observations 4,183
R2 0.976
Adjusted R2 0.976

Residual Std. Error ~ 2.547 (df = 4177)
F Statistic 28,131.860*** (df = 6; 4177)

Note: *p<0.1; **p<0.05; ***p<0.01
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The relationship is significant at 95% level of confidence. Although companies
have try to keep their inventories lean, they cannot do so when their buyers are
experiencing financial stress or they have an increase in accounts payable amount
(Isaksson & Seifert, 2014). If accounts payable increases, this might cause accounts
payable days to increase as well. Increasing accounts payable days of buyer firms
indicates that those firms are struggling to pay its short-term debt. In that situation, they are
unable to buy more inventory. When suppliers have long-term relationship with their
buyers, they cannot easily switch to other buyers, holding its inventory until its buyer’s next
purchase. As a result, increased accounts payable days by buyers positively affects
inventory turnover days of suppliers.

4. Conclusion

When buyers are experiencing financial stress, they tend to extend their accounts
payable days. As this study results show, this change in trade credit policy of buyers has a
positive impact on the inventory turnover days of the firms’ suppliers. Other relationships
between accounts payable days, accounts receivable days, and inventory turnover days
were investigated, indicating significance of relationships among them. Our study results
can be useful for companies to predict the implications of their inventory and trade credit
policies. Knowing that unexpected trade credit policy changes on buyer's side have a
significant impact on the supplier firm’s inventory helps managers avoid related risks and
make better decisions.

The buyer and supplier firms in our sample are limited to publicly-traded U.S.
based companies. 54 suppliers in the data are S&P 500 companies, indicating that our
sample size for suppliers consists of large companies. They are required to have at least
$6.1 billion market capitalization to join S&P 500. Our study can be extended to smaller
firms that are not publicly traded. As more small and private firms are added to the sample
of this study, it is expected that the relationships become more significant because smaller
firms, compared with larger firms, are more dependent on trade credit and on fewer
number of suppliers. It will be easier to see the impact of accounts payable policy changes
of buyers on inventory turnover days of suppliers.
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