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W ith over half a trillion dollars in trade credit flowing between firms in the United States, it is critically important
for managers to understand how the trade credit that their firm receives and provides affect its value. Trade credit

is a strategic investment in supply chain relationships that allows the recipient to make payment later rather than at the
time of the sale. A firm provides trade credit to its downstream business customers and also receives trade credit from its
upstream suppliers. Although research has shown that provided trade credit builds a firm’s shareholder value, it has not
examined what effect, if any, received trade credit has on the firm’s value. As a result, one might assume that received
trade credit affects firm value in the same manner as provided trade credit. We argue otherwise and show that received
trade credit and provided trade credit have differential effects on firm value. Received trade credit has a negative direct
effect and a positive indirect effect (through profit), whereas provided trade credit has a positive direct effect and a nega-
tive indirect effect. The difference in direct effects hinges on the disparate nature of dependence in the supply chain. Pro-
vided trade credit increases customers’ dependence on the firm, building the firm’s value. In contrast, received trade
credit increases the firm’s dependence on its suppliers, destroying the firm’s value. Empirical results using a sample of
2804 firms from 1986 to 2017 provide robust support for the hypotheses. They show that managers risk overestimating
the value of a 1 SD increase in received (provided) trade credit by $284.74 ($74.95) million, on average, if they do not con-
sider both the direct and indirect effects it has on their firm’s value.

Key words: trade credit; shareholder value; receivables; payables; interorganizational relationship; supply chain management
History: Received: January 2021; Accepted: September 2021 by Fred Feinberg, after 2 revisions.
*Corresponding author.

1. Introduction

Trade credit, “the credit extended by a seller to its
buyer for the purchase of goods” (Jing et al. 2012, p.
1091), is a strategic investment that characterizes sup-
ply chain relationships (Wu et al. 2019). It allows the
recipient to pay for the goods later rather than at the
time of the sale. Because a business-to-business (B2B)
relationship is two-sided (Villena and Craighead
2017), a firm experiences both sides of the value chain
(Kim and Shin 2012). That is, while a firm provides
trade credit to its downstream customers, it also
receives trade credit from its upstream suppliers.
Trade credit is economically significant. By some

estimates, provided trade credit and received trade

credit respectively account for 20% of the assets and
44% of the liabilities of US public firms (Lieberman
2017). Indeed, US nonfinancial firms now have about
$500 billion in each of provided trade credit and
received trade credit (Federal Reserve Board 2021).
Unsurprisingly then, trade credit has received
renewed attention from empirical researchers in oper-
ations management (Cai et al. 2014, Wu et al. 2019;
Wuttke et al. 2019), marketing (Frennea et al. 2019),
and finance (Hill et al. 2012).
The amounts of trade credit a firm provides to its

customers and receives from its suppliers are key B2B
marketing and supply chain decisions. Firms report
these amounts in their reports to investors presum-
ably because they believe that their received trade
credit and provided trade credit influence their share-
holder value. In this article, we develop a conceptual
framework for how a firm’s received trade credit and
provided trade credit affect a firm’s value and empiri-
cally test their direct and indirect effects.

This is an open access article under the terms of the
Creative Commons Attribution License, which permits
use, distribution and reproduction in any medium, pro-
vided the original work is properly cited.
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Recent research in marketing (Frennea et al. 2019)
and finance (Hill et al. 2012) has shown that provided
trade credit builds a firm’s shareholder value. Such
research draws from the interorganizational relation-
ship theory that a firm’s investments in its customer
relationships improve customers’ perceptions (e.g.,
commitment and trust) of the firm (Dwyer et al. 1987,
Hibbard et al. 2001, Rousseau et al. 1998), which
influence the firm’s performance (Palmatier et al.
2007a, 2007b, 2009, Tuli et al. 2010, Wathne et al.
2018). However, extant research lacks theoretical
arguments and empirical evidence on the effect of
received trade credit on firm value. In the absence of
such knowledge, one might extend the findings from
research on provided trade credit and assume that
received trade credit operates through the same theo-
retical mechanism as the provided trade credit does.
We argue otherwise and offer theory and evidence
that contradict this assumption.
A firm seeks trade credit from its suppliers for the

same reason that customers seek trade credit from the
firm—it allows the firm to delay payments that it
owes its suppliers. Such delayed payments decrease
the firm’s costs and increase the firm’s profit. Because
profit increases firm value, received trade credit indi-
rectly increases the firm’s value through increasing its
profit. Our results indicate that a one-standard-
deviation (1 SD) increase in received trade credit
increases the firm’s profit, which in turn increases the
firm’s value by 3.53%.
However, received trade credit has a negative direct

effect on firm value—this effect being above and
beyond its positive indirect effect through profit.
While the indirect (via profit) effect follows the purely
financial mechanism, we theorize that the direct effect
follows a relational mechanism. As stated previously,
interorganizational relationship research documents
that when a firm makes investments in its customer
relationships, the customers’ perceptions of the firm
become more favorable (Bowman and Narayandas
2004, Liu et al. 2012, Palmatier et al. 2006a, 2006b),
which increase the firm’s value. We extend the theory
by considering the firm’s trade credit received from its
suppliers. We theorize that the firm’s favorable per-
ceptions of the suppliers increase its need to maintain
the relationship with the supplier—that is, increase
the firm’s dependence on the suppliers (Scheer et al.
2010). Whereas customers’ dependence on the firm is
value-enhancing for the firm, the firm’s dependence
on its suppliers is value-diminishing for the firm
because it lowers the firm’s perceived costs of switch-
ing from the current suppliers. In sum, while received
trade credit has a positive indirect (via profit) effect
on firm value, it has a negative direct effect. Our
results indicate that the negative direct effect reduces
the total value of received trade credit on firm value

from 3.53% to 1.04% (an average overestimate of
$284.74 million for the firms in our sample). Man-
agers risk overestimating the value their firm gains
from receiving trade credit from suppliers if they do
not consider the direct effect that received trade credit
has on their firm’s value above and beyond its effect
on profit.
While the primary contribution of this article is pro-

viding insight into the value of received trade credit,
the secondary contribution is providing additional
insight into the value of provided trade credit. We
replicate extant research’s finding that provided trade
credit has a positive direct effect on the firm’s value.
We further document that provided trade credit re-
duces a firm’s profit and thus has a negative indirect
effect on firm value. This finding supports Devalkar
and Krishnan’s (2019) expectation that “offering trade
credit can have other adverse consequences on the
financial performance of suppliers” (p. 879) and simi-
lar anecdotes from practice (Hurley 2013, Strom
2015). Our results indicate that the negative effect on
profit reduces the value of a 1 SD increase in pro-
vided trade credit from 3.24% to 2.58% (an average
overestimate of $74.95 million for the firms in our
sample). Our findings thus provide insight to man-
agers that ignoring the indirect effect of the provided
trade credit will lead them to overestimate the value
their firm gains from providing trade credit to cus-
tomers.
By showing how received trade credit and pro-

vided trade credit differentially affect firm value, our
research extends the multidisciplinary theory on
interorganizational relationships. We document that
received trade credit builds firm value by increasing
the firm’s profit but destroys it by increasing the
firm’s dependence on its suppliers. In contrast, pro-
vided trade credit builds firm value by increasing cus-
tomers’ dependence on the firm but destroys it by
decreasing the firm’s profit. That is, both received
trade credit and provided trade credit build firm
value, albeit through different theoretical mecha-
nisms. These findings also contribute to theoretical
(Devalkar and Krishnan 2019, Gupta and Wang 2009,
Jing et al. 2012, Kouvelis and Zhao 2012, Wu et al.
2019) and empirical (Cai et al. 2014, Wu et al. 2019)
operations management research, which shows that
trade credit can help manage the supply chain. The
research also relates to the literature on how market-
ing builds firm value (e.g., Edeling et al. 2020, Srini-
vasan and Hanssens 2009) and the emerging evidence
on how operations builds firm value (e.g., Hendricks
and Singhal 2003, Jacobs and Singhal 2020, Modi and
Mishra 2011).
We organize the rest of the article as follows. We

begin by summarizing the relevant literature on
interorganizational relationship theory, our theoretical
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lens. Then, we develop our conceptual arguments and
hypotheses for how received trade credit and pro-
vided trade credit differentially affect firm value.
Next, we discuss our method, define the measure for
each of our variables, specify our models, explain the
identification strategy, and describe our data. We
then present and discuss the results of our analyses,
quantify the effect sizes, and assess the robustness of
our effects. Finally, we review the implications and
limitations of our research and suggest directions for
future research.

2. Effects of Interorganizational
Relationship Investments on Firm
Performance

Interorganizational relationship theory conceptual-
izes relationship investment as a firm’s investment in
its relationships with customers (Palmatier et al.
2006a, 2006b). Relationship investment increases the
favorability of customers’ perceptions of the provider
firm and the relationship. These include customers’
commitment to the relationship (Frennea et al. 2019,
Palmatier et al. 2006a, 2006b), trust in the firm’s relia-
bility and integrity (Frennea et al. 2019, Palmatier et
al. 2006a, 2006b), assessed strength and closeness
(i.e., quality) of the relationship (Crosby et al. 1990),
satisfaction with the relationship (Bowman and
Narayandas 2004), gratitude toward the firm (Pal-
matier et al. 2009), perceived efficiency in the
exchange (Palmatier et al. 2008), and favorable per-
ceptions of the firm’s timely responses to and effec-
tive resolution of customer issues (Bowman and
Narayandas 2004). Favorable customer perceptions,
in turn, strengthen customer behaviors such as the
expectation of continuity (Palmatier et al. 2006a,
2006b), loyalty (Bowman and Narayandas 2004, De

Wulf et al. 2001), and word of mouth (Palmatier et
al. 2006a, 2006b). Customers’ positive behaviors thus
enhance the firm’s performance (Palmatier et al.
2006a, 2006b).
Table 1 summarizes the research on the effects of

interorganizational relationship investment on a
firm’s performance. Research has found unequivo-
cally that relationship investment increases the firm’s
share of customers’ wallet (Bowman and Narayandas
2004, De Wulf et al. 2001, Palmatier et al. 2008),
increases sales (Bowman and Narayandas 2004, Pal-
matier et al. 2007a, 2007b, 2009, Tuli et al. 2010), and
decreases costs (Kalwani and Narayandas 1995,
Wathne et al. 2018). The evidence regarding the
effects of relationship investment on the firm’s profit,
however, is mixed. Whereas Palmatier et al. (2006a,
2006b) find that relationship investment helps profit,
Bowman and Narayandas (2004) find that it hurts
profit. Recently, research has shown that relationship
investment increases the firm’s value (Frennea et al.
2019, Hill et al. 2012).
We extend interorganizational relationship theory

in two ways. First, whereas extant research has
focused solely on the effect of the relationship
investment provided to downstream customers, we
expand the lens to also assess the effect of the rela-
tionship investment received from upstream suppli-
ers. Second, whereas extant research on the effect of
provided relationship investment on firm value has
focused exclusively on the direct effect, we also
study the indirect effect (through profit) of provided
relationship investment on firm value. As we subse-
quently theorize and demonstrate, the indirect
effects of trade credit are the opposite of their direct
effects. Consequently, it is important to understand
both so as not to overestimate the total effects of
received trade credit or provided trade credit on
firm value.

Table 1 Research on the Effects of Interorganizational Relationship Investment on a Firm’s Performance

Performance outcome

Relationship investment Effects

Studies
Provided to

downstream customers
Received from

upstream suppliers Direct Indirect

Share of customers’ wallet ✓ + + Bowman and Narayandas (2004); Palmatier
et al. (2008, 2009); Wulf et al. (2001)

Sales ✓ + + Bowman and Narayandas (2004); Palmatier
et al. (2007a, 2007b, 2008, 2009)

Sales ✓ + Palmatier et al. (2006a, 2006b); Tuli et al.
(2010)

Costs ✓ − Kalwani and Narayandas (1995); Wathne
et al. (2018)

Profit ✓ +/− Bowman and Narayandas (2004); Palmatier
et al. (2006a, 2006b)

Firm value ✓ + Frennea et al. (2019); Hill et al. (2012)
Firm value ✓ ✓ − (received)

+ (provided)
+ (received)
− (provided)

Current study
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3. Trade Credit

Trade credit is a type of relationship investment
(Frennea et al. 2019, Hill et al. 2012). It allows the
recipient customers to receive products (goods, ser-
vices, and ideas) and pay for them later rather than at
the time of the sale. For example, a firm may provide
“net 30” payment terms, which indicates that the firm
is providing the customer with trade credit that
allows the customer to take up to 30 days to make
payment.
Table 2 presents examples of trade credit terms that

are stated in firms’ payment policies. A firm generally
has standard payment terms, which are influenced by
its industry’s norm (e.g., PYMNTS 2020, Vetter 2020),
as well as custom payment terms for specific cus-
tomers. Because discrimination through pricing is
often not permissible (e.g., due to concerns of violat-
ing the Robinson–Patman Act), customizing trade
credit terms allows the firm to discriminate between
its customers (e.g., Giannetti et al. 2021).
To assess the extent to which trade credit varies

across and within industries, in Figure A1 of the
Online Appendix we present box plots of provided

trade credit by industry. We note the substantial vari-
ation in the median provided trade credit (denoted by
the bold vertical line inside the boxes) across indus-
tries, which suggests that trade credit norms vary
across industries. We also note a large interquartile
range of provided trade credit (denoted by the size of
the box) in most industries, which suggests that there
is substantial variation in provided trade credit across
firms in most industries.

4. Effects of Received Trade Credit and
Provided Trade Credit on Firm
Value

A firm is generally both a receiver and provider of
trade credit. A firm receives trade credit from its
upstream suppliers, which allows it to pay the suppli-
ers later. It also provides trade credit to its down-
stream customers, which allows the customers to pay
the firm later.
Recent research has theorized that trade credit

builds mutual commitment and trust between a recei-
ver and a provider, forming closer and stronger

Table 2 Examples of Payment Terms: Standardized and Customized

Company name, country,
and business description

Source and date
(if provided) Payment terms

Amerisan LLC, USA
Provides sanitation solutions
for food processing

Terms and Conditions “Payment terms are net thirty (30) days from the date of shipment or pick-up of products.
As a condition for the continued extension of credit, Customer agrees to provide Amerisan
with current credit information and the latest annual financial statement within five (5)
business days following request by Amerisan.

Amerisan has the right, at any time and in its sole discretion, to immediately change the
terms of any credit extended to Customer if there is a material change in Customer’s
financial capability or creditworthiness.”

Carr Manufacturing
Company, Inc. USA

Manufactures custom
assembly solutions

Terms and Conditions of
Sale

“Standard payment terms are net thirty (30) days from date of invoice on approved credit
accounts. A 2% discount will be honored for payments made within ten (10) days from
date of invoice.

Acceptance by buyer of material shipped or delivered by seller indicates buyer’s financial
responsibility and willingness to pay in accordance with the terms indicated on each billing
invoice.”

Mortar Net Solutions, USA
Provides moisture-
management solutions for
masonry walls

Purchase Order Terms
and Conditions, April
2018

“Payment terms are net 30 days from receipt of invoice unless indicated otherwise in a
written agreement between Buyer and Seller.”

Dell, USA (Australia
subsidiary)

Manufactures information
technology equipment

Commercial Terms of
Sale

“Invoices are due and payable within the time period stated on your invoice, or if not stated,
within 30 days from the invoice date.”

NTT Data, Japan
Manufactures information
technology equipment and
services

Commercial Terms of
Sale

“Invoices are due and payable within the time period stated on your invoice, or if not stated,
within 30 days from the invoice date.”

NXP Semiconductors, the
Netherlands

Manufactures
semiconductors

Terms and Conditions of
Commercial Sale,
Asia-Pacific, January 9,
2014

“Unless agreed otherwise between Seller and Buyer in writing, Seller may invoice Buyer for
the price of the Products delivered upon delivery of the Products in accordance with the
applicable Incoterm. Net payment is due within thirty (30) days of date of invoice unless
agreed otherwise between Seller and Buyer in writing.

If, in Seller’s judgment, Buyer’s financial condition at any time does not justify production,
performance of work or delivery on the above payment terms, Seller may require full or
partial payment in advance. . .”

Astvansh and Jindal: Trade Credit and Firm Value

784
Production and Operations Management 31(2), pp. 781–798, © 2021 The Authors. Production and Operations Management published by

Wiley Periodicals LLC on behalf of Production and Operations Management Society



relationships between them (Frennea et al. 2019). In
terms of commitment, which has been defined as “an
implicit or explicit pledge of relational continuity
between exchange partners” (Dwyer et al. 1987,
p. 19), the provider commits to allowing the receiver
to take additional time to make payments and the
receiver commits to making the payments under the
agreed terms (Frennea et al. 2019, Petersen and
Rajan 1997). Reciprocally, the receiver commits to
disclosing its sensitive financial information to the
provider, and the provider commits to safeguarding
the information.
In terms of trust, the receiver gains trust in the pro-

vider by receiving time to inspect the quality of the
provider’s offerings before paying for them (Babich
and Tang 2012, Mian and Smith 1992, Ng et al. 1999,
Rui and Lai 2015, Smith 1987). Reciprocally, the provi-
der gains trust in the receiver by regularly monitoring
the receiver’s creditworthiness, default risk, and time-
liness of payments (Lee and Stowe 1993, Levy and
Grant 1980, Long et al. 1993).
In the following subsections, we develop concep-

tual arguments for how the trade credit that a firm
receives from its suppliers indirectly and directly
affects the firm’s value. Then, we develop arguments
for how the trade credit that a firm provides to its cus-
tomers indirectly affects the firm’s value and review
arguments from extant research on how it directly
affects the firm’s value. Figure 1 depicts our concep-
tual framework.

4.1. The Effect of Received Trade Credit on Profit
(Indirect Effect)
We argue that the trade credit received from suppliers
increases a firm’s profit by lowering its financing and
opportunity costs. If a firm did not receive trade
credit, it would need to make payments immediately,

which would reduce the amount of cash it has avail-
able to invest in profitable opportunities. The more
trade credit a firm receives, the longer the firm can
delay its payments to suppliers, and the more cash it
has available to invest in profitable opportunities
(Devalkar and Krishnan 2019, Levy and Grant 1980).
The cash flow benefits of received trade credit

decrease a firm’s financing and opportunity costs.
The higher level of available cash decreases the firm’s
need to seek other, more costly financing for prof-
itable opportunities such as borrowing cash from a
bank (Monroe and Bitta 1978, Murfin and Njoroge
2015, Nadiri 1969). The higher cash level also
decreases the firm’s need to incur the opportunity
costs of redirecting funding from other profitable
opportunities. Thus, we hypothesize that the higher
the firm’s received trade credit, the greater its profit.
Formally:

H1. A firm’s received trade credit increases its profit.

Because an increase in a firm’s profit increases its
value, received trade credit has a positive indirect
effect on the firm’s value. In the following subsection,
we develop conceptual arguments for the direct effect
of received trade credit on firm value. That is, we rea-
son that after controlling for the effect on the firm’s
profit, received trade credit has an additional effect
on the firm’s value.

4.2. The Effect of Received Trade Credit on Firm
Value (Direct Effect)
In addition to affecting a firm’s profit, trade credit also
directly affects a firm’s value by building relationship
equity between the provider and the receiver. We
argue that although the commitment and trust built
by trade credit are mutual, they affect the relationship

H3 (−)

H1 (+)

(+)

H4 (+)

H2 (−)

Firm Value

Received 
Trade Credit 

Provided 
Trade Credit

Profit

Figure 1 Conceptual Framework
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equity for the provider and the receiver in opposite
ways. Whereas the strengthened relationship
enhances equity for the provider (Frennea et al. 2019),
it reduces equity for the receiver. This occurs because
received trade credit increases a firm’s dependence on
its suppliers (Frazier 1983), which we posit happens
for two reasons.
First, as a firm’s received trade credit increases, the

number of alternative suppliers that are willing and
able to offer the firm more favorable payment terms
decreases. Thus, if the firm chooses to switch suppli-
ers, it will either receive less favorable payment terms
or constrain its choices to a smaller set of alternative
suppliers, both of which increase the firm’s switching
costs. Therefore, an increase in received trade credit
increases the firm’s cost of switching suppliers, which
increases the firm’s dependence on its current suppli-
ers (Jain 2001, Suh and Kim 2018). Conversely, a
decrease in the firm’s received trade credit increases
the number of suppliers that are willing and able to
extend credit on more favorable terms, which lowers
the firm’s switching costs and dependence on its cur-
rent suppliers.
Second, as a firm’s received trade credit increases,

its suppliers forego profits so that the firm can retain
more cash to invest in profitable opportunities.
Because the suppliers’ foregone profits signal their
commitment to their relationships with the focal firm,
an increase in received trade credit raises the firm’s
status as the beneficiary of such commitments. Rela-
tionship marketing theory suggests that an increase in
benefits from suppliers’ commitments increases a
firm’s obligation to reciprocate (Bagozzi 1995, John-
son and Sohi 2001). We reason that such an obligation
to reciprocate increases the firm’s dependence on its
suppliers. Conversely, a decrease in the firm’s
received trade credit lowers the extent to which the
firm benefits from its suppliers’ commitments, which
lowers the firm’s obligation to reciprocate and lower
its dependence on its suppliers.
Because an increase in dependence hampers a

firm’s future prospects (Hibbard et al. 2001, Scheer et
al. 2015), we hypothesize that the dependence built
through an increase in received trade credit decreases
the firm’s value. That is, the higher a firm’s received
trade credit, the lower its shareholder value.

H2. A firm’s received trade credit decreases its share-
holder value.

4.3. The Effect of Provided Trade Credit on Firm
Value
Extant research argues that the trade credit a firm pro-
vides to its customers increases the firm’s value by
building mutual commitment and trust between the
firm and its customers (Frennea et al. 2019, Hill et al.

2012). We argue that, in addition to this positive direct
effect on firm value, provided trade credit also indir-
ectly harms firm value by decreasing the firm’s profit.
Next, we develop our conceptual arguments for the
negative effect of provided trade credit on profit and
then discuss how the arguments in extant research for
the positive direct effects on firm value fit into our
broader conceptual framework.

4.3.1. The Effect of Provided Trade Credit on
Profit (Indirect Effect). If a firm did not provide
trade credit, it would receive payments immediately,
which would increase the amount of cash it has avail-
able to invest in profitable opportunities. When a firm
provides trade credit to its business customers, it
increases the customers’ available cash by reducing
its own cash. That is, the more trade credit a firm pro-
vides, the longer it takes the firm to receive payments
from its customers, and the less cash it has available
to invest in its profitable opportunities (Levy and
Grant 1980). Although the provided trade credit low-
ers the customers’ financing and opportunity costs, it
increases the firm’s financing and opportunity costs,
which decreases the firm’s profit.
The increased opportunity costs arise because the

firm may need to cut back on investments in its profit-
able opportunities to fund the trade credit it provides
to its customers. For example, research shows that
smaller firms cut back on their capital expenditures
and operating expenses when they increase their pro-
vided trade credit (Murfin and Njoroge 2015). For
firms that have alternative sources of financing, they
can reduce the opportunity costs of providing trade
credit by seeking cash from outside sources (e.g.,
banks) to invest in profitable opportunities. This,
however, increases their financing costs. Therefore,
because provided trade credit increases financing and
opportunity costs, we hypothesize that the higher a
firm’s provided trade credit, the lower its profit.

H3. A firm’s provided trade credit decreases its profit.

Because a decrease in a firm’s profit decreases its
value, provided trade credit has a negative indirect
effect on the firm’s value. In contrast, as discussed in
the following subsection, provided trade credit has a
positive direct effect on firm value.

4.3.2. The Effect of Provided Trade Credit on
Firm Value (Direct Effect). We previously reasoned
that received trade credit increases the firm’s
dependence on its suppliers. Mirroring this logic
would suggest that provided trade credit increases
the customers’ dependence on the firm. Whereas the
customers’ dependence is value-diminishing for
them, it is value-enhancing for the firm. Indeed,
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interorganizational relationship theory argues that
closer and stronger customer ties that arise from pro-
viding trade credit increase customers’ switching
costs, which enhances the value of the customer rela-
tionships for the firm (Frennea et al. 2019). The value
of these customer relationships, in turn, increases the
firm’s discounted sum of expected future cash flows
and, consequently, the firm’s value (Srivastava et al.
1998).
In addition, like other relationship investments,

trade credit is characterized by frequent interactions
and high-quality information sharing between the
firm and its customers (Palmatier et al. 2006a, 2006b).
Frequent interactions and superior communication
enable the firm to lower its costs and reduce sales
uncertainty (Dyer and Singh 1998, Mohr et al. 1996,
Wuyts and Geyskens 2005), which also increase the
firm’s value. Therefore, we expect to replicate find-
ings from extant research showing that the higher a
firm’s provided trade credit, the greater its share-
holder value (Frennea et al. 2019, Hill et al. 2012).

H4. A firm’s provided trade credit increases its share-
holder value.

5. Method

To test our hypotheses, we use a stock return
response model, which is the predominant method
used in recent research on marketing’s effect on firm
value (for a recent review, see Edeling et al. 2020).
The main idea behind this method is that if a market-
ing investment affects firm value, an unanticipated
change in the investment affects the firm’s stock
return. A key benefit of using stock return (i.e., the
percentage change in firm value) is that it allows
researchers to account for differences in firm size
without the bias that is introduced by scaling used by
measures such as market-to-book or Tobin’s q.1

Because firm value, and consequently stock price,
changes when new information about the firm’s
future cash flows become available (Fama 1970, 1991),
researchers use unanticipated changes in a marketing
investment to identify the causal effect of the invest-
ment on firm value.
In this section, we begin by defining the measures

we use for each of our variables. Next, we specify our
models and the approach used to estimate the unanti-
cipated changes in variables. We follow up by dis-
cussing our identification strategy, reviewing our
estimation approach, and describing the data set
assembled to estimate the models.

5.1. Variables
Stock return. Following extant literature on market-
ing’s effect on firm value, we used a firm’s abnormal

(i.e., unexpected) stock return as our dependent vari-
able (e.g., Mishra et al. 2013, Modi and Mishra 2011,
Srinivasan and Hanssens 2009). Abnormal stock
return is the component of the firm’s stock return that
cannot be explained by market-wide risk factors. To
calculate a firm’s abnormal stock return, we estimate
the Fama–French and Carhart four-factor model (Car-
hart 1997, Fama and French 1993)2:

Ritd � RRFtd

� � ¼ αit þ βit RMtd
� RRFtd

� �þ sit SMBtdð Þ
þ hit HMLtdð Þ þ uit UMDtdð Þ þ ɛitd:

(1)

Ritd − RRFtd is the excess stock return and is calcu-
lated as the stock return (Ritd) for firm i minus the
risk-free rate of return (RRFtd) on trading day d in year
t. The parameter αit is the abnormal stock return for
firm i in year t. RMtd − RRFtd, SMBtd, HMLtd, and
UMDtd are the four market-wide risk factors from the
Fama–French and Carhart model. RMtd − RRFtd is the
return for the stock market minus the risk-free rate of
return on trading day d in year t. SMBtd (“small minus
big”) is the average return for small firms minus the
average return for big firms. HMLtd (“high minus
low”) is the average return for firms with high book-
to-market equity minus the average return for firms
with low book-to-market equity. UMDtd (“up minus
down”) is the average return for firms with high prior
return minus the average return for firms with low
prior return on trading day d in year t. Lastly, εitd is
the error term for firm i on trading day d in year t,
which is assumed to be independent and identically
distributed (i.i.d.), homoscedastic, not correlated with
itself, and not correlated with the risk factors.
Following extant literature, we estimate this model

for each firm using its daily stock return during the
252 trading days in year t (Bharadwaj et al. 2011, Han
et al. 2017, Rego et al. 2009, Tuli and Bharadwaj 2009).
We use the abnormal stock return (i.e., the estimated
value of alpha [α̂it]) as our measure for Stock returnit
for firm i in year t.
Profit. We measure Profitit as EBITDA (earnings

before interest, taxes, depreciation, and amortization)
divided by sales for firm i in year t.
Received trade credit. Following extant literature on

trade credit, we measure Received trade creditit as the
ratio of accounts payable to purchases for firm i at the
end of year t (Murfin and Njoroge 2015, Nadiri 1969,
Wu et al. 2019).3 Accounts payable, which the firm
reports on its balance sheet under liabilities, is the bal-
ance of payments that firm i owes to its suppliers at
the end of year t for trade credit that it has received.
Purchases are the costs of goods sold plus the change
in inventory for firm i in year t.
Provided trade credit. Following the literature on

trade credit, we measure Provided trade creditit as the
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ratio of trade receivables to sales for firm i at the end
of year t (Giannetti et al. 2011, Murfin and Njoroge
2015, Petersen and Rajan 1997).4 Trade receivables,
which are reported on the balance sheet under
account receivables, are the balance of payments that
are due to firm i at the end of year t from providing
trade credit to its customers.
Control variables. We control for other variables that

prior research has used predominantly to explain
stock return. Table 3 summarizes these variables and
their measures.

5.2. Models
We use a stock return model, which includes the
unanticipated changes in received trade credit
(UΔReceived trade creditit), provided trade credit
(UΔProvided trade creditit), and profit (UΔProfitit). We
also include a vector of control variables (Controlsit),
such as the unanticipated changes in size (UΔSizeit),
leverage (UΔLeverageit), liquidity (UΔLiquidityit), sup-
plier influence (UΔSupplier influenceit), and R&D
(UΔR&Dit) for firm i in year t as well as the unantici-
pated change in industry concentration (UΔIndustry
concentrationjt) for industry j in year t. We specify the
stock return model as follows:

Stock returnit ¼ β0 þ β1UΔReceived trade creditit

þ β2UΔProvided trade creditit

þ β3UΔProfitit þΘ0Controlsit þ ɛit,

(2)

where Stock returnit represents the abnormal stock
return and the error term εit, which is assumed to be
normally distributed with mean zero and correlated
across time for observations of the same firm, repre-
sents unexplained variation in the abnormal stock
return for firm i in year t. A negative and significant
estimate for β1 would support H2. A positive and sig-
nificant estimate for β2 would support H4.
Unanticipated changes. Following recent research on

marketing’s effect on firm value, we use the residuals

from a first-order autoregressive model as our mea-
sure for unanticipated changes (Bharadwaj et al. 2011,
Frennea et al. 2019, Srinivasan et al. 2009, Tuli et al.
2012). Specifically, the unanticipated change for vari-
able Yit is the residual obtained from estimating the
following:

Yit ¼ α0 þ θ1 Yi;t�1

� �þ wt þ v j þ ηit, (3)

where wt are year dummy variables, vj are industry
dummy variables, and ηit are the residuals. That is,
UΔYit is measured as ηit.
Identification. We aim to identify the causal effects

of the unanticipated changes in received and pro-
vided trade credit on stock return. This requires that
UΔReceived trade creditit and UΔProvided trade creditit
are exogenous in our model (i.e., E[UΔReceived trade
creditit × εit] = E[UΔProvided trade creditit × εit] = 0).
Because variables that influence stock return might
also correlate with the unanticipated changes in
received or provided trade credit, we include a vector
of control variables (Controlsit) that prior research
has shown to influence stock return. Other unob-
served variables (e.g., macroeconomic effects and
firm strategy) might also influence stock return and
correlate with the unanticipated changes in received
or provided trade credit. Omitting these variables
may result in issues of endogeneity involving the
unanticipated changes in received or provided trade
credit (see, e.g., Wooldridge 2002). Therefore, we
adopt two approaches to estimate the causal effects of
the unanticipated changes in received and provided
trade credit on stock return.

First, we add year indicator variables ∑tYeart
� �

to

our model to capture unobserved macroeconomic
effects for each year t. Second, we use a fixed-effects
panel data model, which assumes the following com-
posite error: εit = αi + uit, where αi is a firm-specific
random error term that captures unobserved firm-
level effects and uit, which has the same assumptions
as those stated for εit along with the additional
assumption that it is not correlated with the predic-
tors, is the random component that varies across firms
and over time. The causal effects of the unanticipated
changes in received and provided trade credit on the
stock return are identified based on the assumption
that E[UΔReceived trade creditit × uit] = E[UΔProvided
trade creditit × uit] = 0.
The firm-specific random error term controls for

firm characteristics that do not change over time (e.g.,
firm strategy). However, unobserved time-varying
firm characteristics may also affect the stock return
and correlate with the unanticipated changes in
received or provided trade credit. For example, collec-
tions inefficiencies (e.g., sending late or error-filled
invoices to customers) may cause a delay in customer

Table 3 Predictor Variables

Variable Measure

Received trade credit Accounts payable divided by purchases.
Purchases are measured as the costs of
goods sold plus the change in inventory

Provided trade credit Trade receivables divided by sales
Profit EBITDA divided by sales
Size Natural logarithm of assets in 1980 millions

of dollars
Leverage Long-term debt divided by assets
Liquidity Current assets divided by current liabilities
Supplier influence Accounts payable divided by total liabilities
R&D R&D expenditures divided by sales
Industry concentration Industry Herfindahl–Hirschman index
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payments that increases the firm’s provided trade
credit (Barron 2010, 2011, Horngren et al. 1999, Shap-
pell 2012). To the extent that collections inefficiencies
change over time and influence stock return, their
omission from our specification could lead to issues
of endogeneity. Therefore, we specify a model with
instrumental variables to account for this possibility.
Following extant research on marketing’s effect on

firm value (e.g., McAlister et al. 2016, Sridhar et al.
2016), we use peer behavior as instrument. Specifi-
cally, we use as instruments (i) the unanticipated
change in the median value of received trade credit
and (ii) the unanticipated change in the median value
of provided trade credit for other firms that operate in
the focal firm’s industry. For the instruments to be
valid, they must be relevant (i.e., correlate with
UΔReceived trade creditit and UΔProvided trade creditit)
and exogenous (i.e., not correlate with the error term).
Our instruments reflect unanticipated changes in the
industry’s norms for provided and received trade
credit. We argue that the instruments are relevant for
two reasons. First, other firms that operate in the same
industry face similar market conditions to the focal
firm. Therefore, industry norms influence a firm’s
decisions of provided and received trade credit. Sec-
ond, as industry norms change, so do the expectations
of customers that purchase from firms in the industry
and suppliers that provide inputs to firms in the
industry (e.g., Giannetti et al. 2011). Therefore, unan-
ticipated changes in the industry’s norms for received
and provided trade credit affect the focal firm’s trade
credit. The coefficient estimates for the instruments
are significant in the associated first-stage regressions
(p < 0.01; Online Appendix Table A1, columns I and
II), supporting our theoretical argument for relevance.
Unanticipated changes in the industry’s norms for
received and provided trade credit are not affected by
other omitted variables that might correlate with
UΔReceived trade creditit or UΔProvided trade creditit
(e.g., the firm’s collections inefficiencies). Therefore,
we reason that the instruments are exogenous (i.e.,
they do not correlate with the error term).
Estimation. We use a two-stage least-squares fixed-

effects (2SLSFE) approach for the stock return model,
which we estimate using feasible generalized least
squares. To appropriately evaluate the statistical sig-
nificance of the coefficient estimates, we estimate
cluster-robust standard errors. These standard errors
are a generalization of heteroskedastic robust stan-
dard errors that account for time-series correlation
across observations for a given firm (Arellano 1987,
White 1980).
Profit model. We use a profit model to estimate the

indirect effects of received and provided trade credit
on firm value. Using the same predictors as the stock
return model, we specify the profit model as

UΔProfitit ¼ γ0 þ γ1UΔReceived trade creditit

þ γ2UΔProvided trade creditit

þΩ0Controlsit þ ηit,

(4)

where UΔProfitit is the unanticipated change in
profit for firm i in year t and ηit is the error term. A
positive and significant estimate for γ1 would sup-
port H1, and a negative and significant estimate for
γ2 would support H3.
We use the same identification strategy and estima-

tion approach for the profit model as we do for the
stock return model. That is, we add year indicator
variables to the model, account for unobserved firm
effects, use the same instruments for received and
provided trade credit, and use a 2SLSFE approach.
The coefficient estimates for the instruments are sig-
nificant in the associated first-stage regressions, pro-
viding support for their relevance (p < 0.01; columns
III and IV of Table A1 in the Online Appendix). We
argue that the instruments are exogenous because
they do not correlate with other omitted variables in
the profit model that might correlate with the unantic-
ipated change in a firm’s received or provided trade
credit.

5.3. Data
To test our hypotheses, we create a data set that com-
bines financial statement data from three sources:
(i) Standard & Poor’s Capital IQ Compustat data-
base, (ii) stock return data from the Center for
Research in Security Prices at the University of Chi-
cago’s Booth School of Business, and (iii) Fama–
French financial model returns from Kenneth R.
French’s Data Library. Following extant research on
firm value (Frennea et al. 2019, Modi and Mishra
2011, Rego et al. 2009), we exclude financial firms,
utilities, foreign governments, international affairs,
and nonoperating establishments.
Our data set spans from 1986 to 2017. Consistent

with extant research on the stock market (e.g., Fama
and French 1993), we assume that the relationship
between stock return and market-wide risk factors is
not stationary across such a long span. Therefore, we
estimate abnormal stock return as a function of risk
factors that vary over time in Equation (1). Research
shows that the value of trade credit was lower in the
1970s and has been relatively stable since then (Hill et
al. 2012). Because our data set starts after the 1970s,
we follow extant research and assume that the effect
of trade credit on firm value is relatively stable across
this period (Frennea et al. 2019, Hill et al. 2012).
Following extant research on the value of trade

credit (e.g., Hill et al. 2012), we also Winsorize all con-
tinuous variables to reduce the influence of outliers.
We set values higher (lower) than the 99th (1st)
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percentile of each variable to the 99th (1st) percentile
value.5 The final data set has 25,274 firm-year obser-
vations for 2804 firms. Table 4 lists the industries rep-
resented in the sample.
To diagnose multicollinearity, we compute variance

inflation factors, condition indices, and correlations.
The variance inflation factors are below the “rule of
thumb” of 10 (Marquardt 1970), and the condition
indices are below the “rule of thumb” of 30 (Belsley et
al. 1980), suggesting that multicollinearity is likely not
a problem. Table 5 presents the descriptive statistics
and pairwise correlation coefficients for the variables.

6. Results

We proposed two paths through which received and
provided trade credit affect firm value. There is (i) a
“direct effect” and (ii) an “indirect effect” through
profit. We first present the direct effects and then the
indirect effects.

6.1. Direct Effects
Column (I) of Table 6 presents the estimation results
for the stock return model, which tests our hypothe-
ses on the direct effects of received and provided
trade credit on firm value. The coefficient estimate for
received trade credit is negative and significant

(β̂1 = −0.316, p < 0.01), which indicates that an unan-
ticipated increase in a firm’s received trade credit

decreases its abnormal stock return. This result pro-
vides support for H2 that a firm’s received trade credit
decreases its shareholder value.
The coefficient estimate for provided trade credit is

positive and significant (β̂2 = 0.966, p < 0.01), which
indicates that an unanticipated increase in a firm’s
provided trade credit increases its abnormal stock
return. This result provides support for H4 that a
firm’s provided trade credit increases its shareholder
value. Finally, the coefficient estimate for profit is pos-

itive and significant (β̂3 = 0.345, p < 0.01), which indi-
cates that an unanticipated increase in a firm’s profit

Table 4 Industries Represented in the Sample

Industry %

Manufacturing 52.07
Transportation, communications, electric, gas,
and sanitary services

12.88

Services 12.46
Wholesale and retail trade 12.39
Mining and construction 9.83
Agriculture, forestry, and fishing 0.37

Note: Industry classification is based on Standard Industrial Classification
divisions.

Table 5 Descriptive Statistics and Correlation Coefficients

n = 25,274 Mean SD (1) (2) (3) (4) (5) (6) (7) (8) (9)

1. Stock returnit 0.007 0.152
2. UΔReceived trade creditit 0.000 0.079 0.049
3. UΔProvided trade creditit 0.000 0.034 0.060 0.227
4. UΔProfitit 0.000 0.085 0.157 0.348 0.001
5. UΔSizeit 0.000 0.240 0.135 0.106 0.269 0.150
6. UΔLeverageit 0.000 0.101 −0.055 −0.059 0.038 −0.079 0.093
7. UΔLiquidityit 0.000 0.612 0.071 −0.092 −0.006 0.023 −0.001 0.148
8. UΔSupplier influenceit 0.000 0.041 0.095 0.224 0.014 0.009 −0.160 −0.383 −0.087
9. UΔR&Dit 0.000 0.014 −0.025 0.046 0.068 −0.089 0.032 0.036 −0.037 −0.065
10. UΔIndustry concentrationjt 0.000 0.037 0.008 −0.006 −0.009 0.000 0.021 −0.019 −0.005 0.012 0.003

Note: Correlations smaller than |0.01| are not significant (p > 0.10).

Table 6 Direct and Indirect Effects of Received and Provided Trade
Credit on Firm Value

Stock return
(direct effect)

UΔProfit
(indirect effect)

I II

UΔReceived trade creditit −0.316*** 1.295***
(0.120) (0.093)

UΔProvided trade creditit 0.966*** −0.565***
(0.199) (0.151)

UΔProfitit 0.345***
(0.045)

Control variables
UΔSizeit 0.048*** 0.013

(0.009) (0.008)
UΔLeverageit −0.058*** −0.106**

(0.020) (0.014)
UΔLiquidityit 0.016*** 0.015***

(0.003) (0.002)
UΔSupplier influenceit 0.451*** −0.609***

(0.068) (0.056)
UΔR&Dit −0.141 −0.716***

(0.098) (0.126)
UΔIndustry concentrationjt 0.024 0.013

(0.025) (0.015)
(Intercept) 0.026*** −0.000

(0.005) (0.003)
Year dummies Yes Yes
Observations 25,274 25,274
Wald χ2 934*** 520***

Note: Cluster-robust standard errors are included in parentheses.
*p < 0.10, **p < 0.05, ***p < 0.01.
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increases its abnormal stock return. This result is con-
sistent with our expectation that a firm’s profit
increases its shareholder value.

6.2. Indirect Effects
Column (II) of Table 6 shows the coefficient estimates
for the profit model, which tests our hypotheses on
the indirect effects of received and provided trade
credit on firm value. The coefficient estimate for
received trade credit is positive and significant
(γ̂1 = 1.295, p < 0.01), which indicates that an unantic-
ipated increase in a firm’s received trade credit causes
an unanticipated increase in its profit. This result pro-
vides support for H1 that a firm’s received trade
increases its profit.
The coefficient estimate for provided trade credit is

negative and significant (γ2 = −0.565, p < 0.01), which
indicates that an unanticipated increase in a firm’s
provided trade credit causes an unanticipated
decrease in its profit. This result provides support for
H3 that a firm’s provided trade credit decreases its
profit.

6.3. Effect Sizes
To quantify the indirect and direct effects of received
and provided trade credit on firm value, we compute
the change in predicted firm value associated with a
1 SD increase in the unanticipated change in received
and provided trade credit. To calculate the direct
effects, we use the coefficient estimates from column
(I) of Table 6. The results, presented in Table 7, indi-
cate that a 1 SD unanticipated increase in received
trade credit directly decreases the stock return by
2.49%, consistent with H2. In contrast, a 1 SD unantic-
ipated increase in provided trade credit directly
increases the stock return by 3.24%, which is consis-
tent with H4.
To calculate the indirect effects, we use the coeffi-

cient estimates from columns (I) and (II) of Table 6.
We first calculate the effects of received and provided
trade credit on predicted profit and then calculate
how this impact on profit indirectly affects stock
return. The results (Table 7) indicate that a 1 SD
unanticipated increase in received trade credit leads
to an unanticipated increase in profit by 0.10, which
increases the stock return by 3.53%, consistent with
H1. In contrast, a 1 SD unanticipated increase in

provided trade credit causes an unanticipated decline
in profit by 0.02, which decreases the stock return by
0.66%, consistent with H3.
Finally, we calculate the total effects of received

and provided trade credit on firm value by summing
their direct and indirect effects. The results indicate
that a 1 SD unanticipated increase in received trade
credit has a total effect of increasing stock return by
1.04%, equivalent to an average value of $118.28 mil-
lion for the firms in our sample. The results also indi-
cate that a 1 SD unanticipated increase in provided
trade credit has a total effect of increasing stock return
by 2.58%, equivalent to an average value of
$295.77 million for the firms in our sample.
We note that the total effects are positive for both

received trade credit and provided trade credit, sug-
gesting that trade credit creates value for both the
providing party and the receiving party and thus
coordinates a supply chain (Long et al. 1993, Ng et al.
1999, Petersen and Rajan 1997). However, the means
of appropriating value differ between the receiver
and the provider. Specifically, while the receiver
extracts the value through profit, the provider appro-
priates it by increased dependence of its customers,
which increases its expected future cash flows. In
addition, both parties incur costs—the receiver by
becoming dependent on the suppliers and the provi-
der by reducing its profit.

6.4. Additional Analyses
We conduct additional analyses to rule out alterna-
tive explanations. We also perform robustness tests
to confirm the causal effects of received trade
credit and provided trade credit on firm value.
Table 8 summarizes the additional analyses we
conducted and lists the alternative explanations we
considered, the rationales for them, and our find-
ings. Table A2 in the Online Appendix presents the
measures for the additional variables included in
these analyses.
Does market power moderate the effects of trade credit on

firm value? Firms with greater market power tend to
depend less on their customers and suppliers (El-
Ansary and Stern 1972, Emerson 1962). Consequently,
market power may moderate the effects of received
and provided trade credit on firm value. To assess
whether this is the case, we include in our main

Table 7 Size of the Direct and Indirect Effects of a 1 SD Unanticipated Increase in Received and Provided Trade Credit

Direct effect Indirect effect Total effect

Stock return
(%)

Firm value
($ million) UΔProfit

Stock return
(%)

Firm value
($ million)

Stock return
(%)

Firm value
($ million)

UΔReceived trade credit −2.49 −284.74 0.10 3.53 403.02 1.04 118.28
UΔProvided trade credit 3.24 370.72 −0.02 −0.66 −74.95 2.58 295.77

Astvansh and Jindal: Trade Credit and Firm Value
Production and Operations Management 31(2), pp. 781–798, © 2021 The Authors. Production and Operations Management published by

Wiley Periodicals LLC on behalf of Production and Operations Management Society 791



specification (Equation 2) the interaction terms of a
firm’s market share (a proxy for market power) with
received trade credit and provided trade credit. The
estimates from this model (presented in columns I
and II of Table 9) indicate that market share does not
significantly moderate the indirect or direct effects of
received or provided trade credit.
Does supplier influence moderate the effects of trade

credit on firm value? Firms seek credit from not only
suppliers but also other lenders (e.g., loans from
banks). If suppliers have a greater influence on the
firm (relative to other creditors), received trade credit
may create more dependence (Anderson and Narus
1984, Kale 1986). To assess this possibility, we include
in our specification the interaction terms of supplier
influence with received trade credit and provided
trade credit. Following recent marketing literature
(e.g., Jindal 2020), we measure supplier influence as
account payables divided by the total liabilities of the
firm. The estimates from this model (columns III and
IV of Table 9) indicate that supplier influence does
not significantly moderate any of the four effects of
interest.
Do industry norms drive the effects of trade credit on

firm value? As previously discussed, there are indus-
try norms for trade credit. To disentangle unobserved
industry effects from firms’ trade credit decisions, we
use a fixed-effects estimator. To further assess
whether our results are driven by industry norms, we
conduct an additional analysis in which we measure
a firm’s trade credit in terms of its difference from the
industry average. The estimates using these alterna-
tive measures for received trade credit and provided
trade credit (columns V and VI of Table 9), which are
consistent with those reported in Table 6 in terms of

sign and significance, provide additional support for
our findings.
Are the results robust to alternative identifying assump-

tions? Prior research has not used instrumental vari-
ables to identify the causal effects of trade credit on
firm value. It either implicitly assumes (e.g., Hill et al.
2012) or explicitly argues (Frennea et al. 2019) that
trade credit is exogenous to firm value. That is, prior
literature assumes that the effects of trade credit on
firm value are identified under the assumption of
strict exogeneity. In this article, we relax this assump-
tion and allow for the possibility that trade credit is
endogenous.
As an additional analysis, we adopt the identifying

assumption used in the extant literature and re-
estimate our models without instrumental variables.
The estimates (columns VII and VIII of Table 9) con-
tinue to support our hypotheses. The smaller magni-
tudes for the coefficient estimates suggest that
received trade credit correlates with unobserved
value-enhancing factors (e.g., customers with positive
reputations more likely receive favorable payment
terms) and that provided trade credit correlates with
unobserved value-reducing factors (e.g., inefficient
collections processes).
Is the effect of provided trade credit on firm value affected

by other incentives that firms provide to customers? Firms
may provide other incentives concurrently with, or in
lieu of, trade credit. For example, a firm could lower
its price in lieu of extending the trade credit period
(although price discrimination is illegal, the firm
could choose to lower the price across all its cus-
tomers). Although firms do not typically disclose pric-
ing information to investors, investors may use a
change in a firm’s gross profit margin as a proxy that

Table 8 Summary of Additional Analyses

Alternative explanation Rationale Finding

Does market power moderate the
effects of trade credit on firm
value?

Firms with greater market power are less
dependent on their customers and
suppliers

Market power is not a significant moderator of the effects of trade
credit on firm value

Does supplier influence moderate
the effects of trade credit on firm
value?

Received trade credit may create more
dependence for firms with greater supplier
influence

Supplier influence is not a significant moderator of the effects of
trade credit on firm value

Do industry norms drive the effects
of trade credit on firm value?

Results may be driven by industry norms
rather than firm trade credit policies

Results are robust if we subtract industry-average from firm’s
trade credit

Are the results robust to alternative
identifying assumptions?

Extant research has not used instrumental
variables to identify causal effects of trade
credit on firm value

Results are robust if we do not use instrumental variables

Is the effect of provided trade credit
on firm value affected by other
incentives that firms provide to
customers?

Firms could lower price or hold more
customer inventory concurrently, or in lieu
of, extending trade credit

Results are robust if we add change in gross profit margin (proxy
for price change) and inventory costs to model

Are the results robust to including
additional industry control
variables?

Some firm value models also control for
industry’s growth and turbulence

Results are robust if we add industry growth and turbulence

Are the results robust to using an
alternative stock return measure?

Some research uses CAPM to measure
stock return

Results are robust if we measure stock return using CAPM

Astvansh and Jindal: Trade Credit and Firm Value

792
Production and Operations Management 31(2), pp. 781–798, © 2021 The Authors. Production and Operations Management published by

Wiley Periodicals LLC on behalf of Production and Operations Management Society



the firm’s prices have changed. Therefore, we run an
additional analysis in which we control for the firm’s
gross profit margin. Further, a firm could offer to hold
more inventory to reduce its customers’ inventory
costs concurrently with, or in lieu of, providing trade
credit. Therefore, we also control for the ratio of the
firm’s inventory costs to sales. The results for this
analysis (columns I and II of Table 10) provide addi-
tional support for our hypotheses.
Are the results robust to including additional industry

control variables? In Equation (2), we control for the
variables that are commonly used in stock return
models. However, some models in extant research on
firm value also control for the industry’s growth and
turbulence (Frennea et al. 2019, Jindal and McAlister
2015). Therefore, we assess the robustness of our
results by adding Industry growth and Industry turbu-
lence (defined in Table A2 of the Online Appendix) to
our models. Columns (III) and (IV) of Table 10 pre-
sent the estimates using these additional industry
control variables. We find that they are consistent
with those presented in Table 6 and provide addi-
tional support for the robustness of our findings.
Are the results robust to using an alternative measure

for unanticipated changes? In our main analysis, we
measure the unanticipated change in a variable as the
residual from a first-order autoregressive model
(Equation 3). We test the robustness of our results by
estimating a second-order autoregressive model and

using its residuals to measure unanticipated
changes. Columns (V) and (VI) of Table 10 present
these results, which are consistent with that reported
by Table 6 and provide additional support for our
findings.
Are the results robust to using an alternative stock

return measure? To measure a firm’s abnormal stock
return, we use the Fama–French and Carhart four-
factor model, which is the predominant approach
used in marketing research on firm value (e.g.,
Bharadwaj et al. 2011, Dotzel and Shankar 2019).
However, some previous research has used the cap-
ital asset pricing model (CAPM) to measure the
firm’s stock return (Frennea et al. 2019, Rego et al.
2009). Therefore, to further assess the robustness of
our results, we create an alternative stock return
measure (Stock return CAPM) that is derived from
the CAPM:

Ritd � RRFtd

� � ¼ αCAPMit þ βCAPMit RMtd
� RRFtd

� �þ ɛCAPMitd :

The estimates using this alternative stock return
measure appear in column (VII) of Table 10. These
estimates are again consistent with the results pre-
sented in Table 6 and provide additional support
for our findings.
In sum, we find that the empirical evidence is

robust to alternative explanations, measures, and
specifications.

Table 9 Additional Analyses

Market share Supplier influence
Trade credit relative to

industry No instrumental variables

Stock return
(direct
effect)

UΔProfit
(indirect
effect)

Stock return
(direct
effect)

UΔProfit
(indirect
effect)

Stock return
(direct
effect)

UΔProfit
(indirect
effect)

Stock return
(direct
effect)

UΔProfit
(indirect
effect)

I II III IV V VI VII VIII

UΔRTCit −0.332*** 1.287*** −0.324*** 1.296*** −0.071*** 0.324*** −0.094*** 0.454***
(0.122) (0.094) (0.122) (0.093) (0.020) (0.046) (0.022) (0.048)

UΔPTCit 0.995*** −0.553*** 0.970*** −0.574*** 0.084** −0.254*** 0.200*** −0.326***
(0.201) (0.156) (0.200) (0.149) (0.037) (0.040) (0.042) (0.044)

UΔProfitit 0.349*** 0.351*** 0.236*** 0.253***
(0.045) (0.046) (0.024) (0.024)

UΔRTCit × UΔMarket
shareit

0.875 −2.907
(2.161) (2.285)

UΔPTCit × UΔMarket
shareit

−4.900 2.395
(3.172) (4.429)

UΔRTCit × UΔSupplier
influenceit

0.974 −1.560
(1.392) (2.770)

UΔPTCit × UΔSupplier
influenceit

−5.994 2.727
(5.275) (5.274)

Control variables, year
dummies

Yes Yes Yes Yes Yes Yes Yes Yes

Observations 25,274 25,274 25,274 25,274 25,274 25,274 25,274 25,274
Wald χ2 934*** 500*** 915*** 520*** 927*** 393*** 948*** 492***

Note: Cluster-robust standard errors are included in parentheses. RTC = received trade credit, PTC = provided trade credit.
*p < 0.10, **p < 0.05, ***p < 0.01.
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7. Discussion

With trade credit in the United States now over
$500 billion (Board of Governors of the Federal
Reserve System 2020), research on how trade credit—
both provided and received—creates firm value is
important for businesses and the economy as a whole.
While the amount of time a supplier provides to its
business customers to make payments has long been
recognized as a key marketing (e.g., Bartels 1964,
Cross 1949) and supply chain (e.g., Wuttke et al. 2019)
decision, our article is the first to theorize and docu-
ment how received trade credit affects a firm’s value.
Our research provides several implications for the
theory and practice of buyer–supplier relationships
and those of trade credit.

7.1. Theoretical Implications
Our research has theoretical implications for two
streams of research. First, it adds to the theory on
interorganizational relationships (Chakravarty et al.
2014, Dahlquist and Griffith 2014, Kumar et al.
2011, Palmatier et al. 2007a, 2007b, Villena and Craig-
head 2017). Extant research on interorganizational
relationships has theorized that the relationship
investment that a firm receives is valuable to it (Bow-
man and Narayandas 2004, Palmatier et al. 2007a,
2007b). Our research builds on this theory by provid-
ing a more nuanced understanding of the value of
received relationship investment. In the context of

trade credit, we show that received relationship
investment is a double-edged sword. On the one
hand, it improves the receiver’s profit, which creates
value for the receiver. On the other hand, it increases
the receiver’s dependence on the provider, which
diminishes this value.
Second, our findings add to the theory on the share-

holder value of trade credit (Frennea et al. 2019, Hill
et al. 2012). Extant research has theorized that the
trade credit a firm provides has a positive direct effect
on its shareholder value. Our findings extend this
research by theorizing that provided trade credit also
has an indirect effect on a firm’s shareholder value.
Importantly, we show that the direct and indirect
effects of provided trade credit have opposing influ-
ences on a firm’s shareholder value. Whereas the
direct effect is positive, the indirect effect is negative.

7.2. Managerial Implications
Our findings have implications for both managers
that negotiate the amount of trade credit their firm
receives from its suppliers as well as managers that
negotiate the amount of trade credit their firm pro-
vides to its customers. For managers responsible for
negotiating trade credit received from suppliers, our
results indicate that considering the effects of received
trade credit on both their firm’s profit and its depen-
dence on suppliers will improve their assessments of
the value of received trade credit. We find that a 1 SD
increase in received trade credit increases firm value

Table 10 Additional Analyses

Gross profit, inventory Industry variables
Alternative unanticipated change

measure
Alternative stock
return measure

Stock return
(direct effect)

UΔProfit
(indirect effect)

Stock return
(direct effect)

UΔProfit
(indirect effect)

Stock return
(direct effect)

UΔProfit
(indirect effect)

Stock return
(direct effect)

I II III IV V VI VII

UΔRTCit −0.356*** 0.619*** −0.311*** 1.293** −0.309*** 1.29*** −0.105***
(0.134) (0.114) (0.120) (0.093) (0.120) (0.093) (0.023)

UΔPTCit 1.029*** −0.319*** 0.959*** −0.563*** 0.906*** −0.543*** 0.303***
(0.209) (0.108) (0.199) (0.151) (0.206) (0.154) (0.045)

UΔProfitit 0.164*** 0.344*** 0.341*** 0.302***
(0.041) (0.045) (0.045) (0.024)

UΔGross profiti 0.237*** 0.610***
(0.086) (0.071)

UΔInventoryi −0.392*** −0.167***
(0.079) (0.051)

UΔIndustry
growthjt

−0.037 −0.012
(0.026) (0.017)

UΔIndustry
turbulencejt

−0.060 0.048
(0.080) (0.054)

Control variables,
year dummies

Yes Yes Yes Yes Yes Yes Yes

Observations 25,274 25,274 25,274 25,274 25,274 25,274 25,274
Wald χ2 942*** 2507*** 938*** 542*** 950*** 530*** 1723***

Note: Cluster-robust standard errors are included in parentheses. RTC = received trade credit, PTC = provided trade credit.
*p < 0.10, **p < 0.05, ***p < 0.01.
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by 3.53% (by increasing profit) whereas it decreases
firm value by 2.49% (by increasing dependence). The
total effect of increasing firm value by 1.04% (3.53%–
2.49%) represents an average of $118.28 million for
the firms in our data set. Importantly, if managers
myopically consider only the effects of received trade
credit on their firm’s profit, they will overestimate the
value that it creates for their firm.
For managers responsible for negotiating trade

credit provided to customers, recent research has
shown that provided trade credit has a positive direct
effect on firm value (Frennea et al. 2019). Our results
indicate, however, that managers run the risk of over-
estimating the value of provided trade credit if they
consider solely its positive direct effect on firm value
and ignore its negative indirect effect (though profit)
on firm value. We find that a 1 SD increase in pro-
vided trade credit has a positive direct effect of
increasing firm value by 3.24% whereas it has a nega-
tive indirect effect of decreasing firm value by
−0.66% (through decreasing profit). The total effect of
increasing firm value by 2.58% (3.24%–0.66%) repre-
sents an average of $295.77 million for the firms in
our data set.

7.3. Limitations and Future Research
Ours is the first study on how received trade credit
affects firm value. Next, we identify five limitations of
our research, each of which merits further research.
First, we test our conceptual framework using firms
that are publicly traded in the United States. Future
research could study the link between received trade
credit and firm value for private firms or firms out-
side the United States. In particular, results may differ
in countries with mandates that restrict the amount of
trade credit a firm can provide to its customers (Barrot
2016, Breza and Liberman 2017).
Second, we examine the effects of received vs. pro-

vided trade credit on shareholder value. Future
research could study how trade credit affects other
firm performance measures, such as stock return risk.
Recent research has also shown that 16% of the debt
owed by bankrupt firms is from received trade credit
(Jindal 2020), arguing that managers can adjust pro-
vided trade credit to help ease customers’ financial dis-
tress (Jindal and McAlister 2015). Trade credit may
thus be relevant to debt holders. Future research could
investigate how received vs. provided trade credit
affects a firm’s credit ratings (Bendig et al. 2017) and
bankruptcy risk (Jindal and McAlister 2015).
Third, we consider a firm’s relational investment in

the form of trade credit. Future research could consider
how other types of relationship investments affect a
firm’s value. For example, future research could com-
pare how social (e.g., meals and entertainment) vs.
structural (e.g., inventory control and dedicated

personnel) vs. financial relationship investments affect
firm value (Palmatier et al. 2006a, 2006b).
Fourth, if more detailed data become available on

trade credit terms, future research could examine
whether the specific terms have differential effects on
firm value (Ng et al. 1999). For example, research
might consider whether two-part (e.g., 5/7 net 30) vs.
net (e.g., net 30) payment terms differentially affect
firm value for the provider or receiver. Fifth, our
research focuses on an important outcome (firm
value) of trade credit. Future research could consider
whether dependence or other characteristics of inter-
firm relationships extend the evidence on accounting
and financial determinants of trade credit (Iglesias
et al. 2007; Long et al. 1993; Petersen and Rajan 1994).
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Notes

1Some early articles have used Tobin’s q as a proxy for
firm value. However, recent research has shown that
Tobin’s q does not do well in identifying the effects on
firm value (Bartlett and Partnoy 2020) and is particularly
problematic for marketing studies because intangible
assets further bias the measure (Bendle and Butt 2018).
2We consider alternative models in our robustness analyses.
3This measure is sometimes multiplied by 365 and
referred to as DPO (days payables outstanding).
4Like DPO, this measure is sometimes multiplied by 365
and referred to as DSO (days sales outstanding).
5We also estimated our models using data that were not
Winsorized and found that the coefficient estimates associ-
ated with trade credit were consistent in terms of the
direction of their effects.
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