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Is government contract a driver of trade credit?
The moderating role of bargaining power,
financial and institutional constraints

Tran Manh Ha®, Doan Ngoc Thang?*, Luong Van Dat?, Do Phu Dong? and
Nguyen Thi Hong Hai?

Abstract: This paper studies the effect of government contracts on trade credit by
using cross-country firm-level data. Trade credit is defined as a firm’s deferral of
payment to its sellers when it buys material inputs. We apply the instrumental
variable to take into account the endogeneity problem caused by the simultaneous
relationship between government contracts and trade credit. Our empirical results
prove that government contracts have negative effects on trade credit. These
effects become more pronounced when firms have higher bargaining power and
more severe financial and institutional constraints and are located in middle-
income countries. Our results are robust for alternative measures of financial and
institutional constraints. These findings have important policy implications:
Contracting with the government helps firms to reduce their dependence on trade
credit by switching to other cheaper forms of financing, especially in the case of
firms with high bargaining power and financial and institutional constraints.

Subjects: Politics & Development; Political Economy; Business, Management and
Accounting

Keywords: government contract; trade credit; bargaining power; financial constraints;
institutional constraints

JEL Classifications: F10; G20; L23

1. Introduction

The literature on public procurement and its effects on business has been growing. The current
research shows that firms with government contracts are more conservative (Hui et al., 2012), are
less likely to evade tax (Huang et al., 2016), invest less in corporate social responsibility (CSR; Habib
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et al, 2015), and mobile equity capital at a cheaper cost (Dhaliwal et al., 2016). However, the
relation between public contracts and firms’ financing decisions is still ambiguous. Suppliers offer
trade credit to allow their customers to delay payment (Huyghebaert, 2006). According to an
International Chamber of Commerce ICC (2017) survey, trade credit accounts for about 80% of
trade. The prevalence of trade credit calls for the need to study the key drivers of trade credit, as
they are considered a particularly expensive form of financing: implicit yearly trade credit interest
rates can be up to 40% (Petersen & Rajan, 1997) and 44.6% (Amberg et al., 2021). While the use
of trade credit naturally depends on a firm’s creditworthiness (Niskanen & Niskanen, 2006),
whether the firm is a government contractor may act as a commitment device of creditworthiness.
Hence, the purpose of our study is to investigate the nexus between a firm with public procure-
ment and its usage of trade credit in a cross-country context.

In theory, the connection between public procurement and a firm’s usage of trade credit is debatable.
On the one hand, firms with public procurement tend to demand less trade credit due to their low risks in
operation, good financial performance, and capability to approach a source of low-cost capital (Dhaliwal
et al, 2016). On the other hand, government contractors demand more trade credit, as firms with
government contracts have increased litigation risk (Rainey & Bozeman, 2000) and invest less in physical
and intellectual assets through the years (Cohen & Malloy, 2016), which affects their financing costs.
Moreover, suppliers are more likely to provide trade credit to firms with government contracts. Indeed,
suppliers evaluate their clients’ creditworthiness and default risk before offering trade credit (Petersen &
Rajan, 1997). In this domain, low risks in operation, good financial performance, and strong credibility
place government contractors in a good position to receive more trade credit.

To answer our research question, we use cross-sectional data obtained from the Enterprise
Surveys of the World Bank with 33,510 observations, covering 100 countries from 2007 to 2019.
Taking into account the endogeneity due to reverse causality by using a sector-region-country
average as an instrumental variable, we show a negative connection between government
contractors and trade credit. The results imply that government contractors use less trade credit
compared to firms without government contracts. The possible interpretations of this finding are
that government contractors have a lower level of operational risk because of the transfer of risk
to the government, better performance due to the accumulation of knowledge related to the
business environment, and lower cost of borrowing from alternative sources. These effects
become more evident when firms have higher bargaining power, suffer more severe financial
and institutional constraints, or are located in middle-income countries. The reason for this is
that firms may receive a bank loan refusal because of their weak financial reports. Government
contracts can soften this asymmetric information and boost the firm’s capabilities to obtain
funds from commercial banks. Additionally, firms with political connections find it easier to
access loans. Our results are robust for alternative measures of financial and institutional
constraints. Lastly, the government contract-trade credit linkage becomes more evident in
middle-income countries.

Our contributions is two-fold. First, our study adds to the growing literature on the determinants
of trade credit as a vital method of short-term financing. Previous papers indicate that customer
and supplier firm-associated features drive a firm’s use of trade credit. Adding to previous
research, our paper points out that customer type is a pivotal driving force for firms’ use of
trade credit. Second, given the heterogeneity of firms across countries, this paper extends Xu
and Dao’s (2020) work by examining the nexus between government contractors and trade credit
in a wider set of cross-country firm-level data and investigating the moderating role of bargaining
power, and financial and institutional constraints on such a nexus. This extension provides more
insights into the relationship between government contractors and trade credit.

The rest of the paper is organized as follows: Section 2 reviews the literature and develops
hypotheses, Section 3 describes our methodology, Section 4 consists of our empirical findings, and

Section 5 presents our conclusions.
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2. Literature review and hypotheses development

2.1. Trade credit

Trade credit is a payment arrangement between a buyer and a supplier, wherein the seller allows the
buyer to pay for the goods or services at a later scheduled date. Huyghebaert (2006) defines trade
credit as a buyer’s deferment of payment to their suppliers. If the buyer makes the payment after
delivery, the seller extends credit to the buyer (Ng et al., 1999). From an accounting perspective, trade
credit is a source of account payable for the buyer, while it is a kind of investment for the seller through
account receivable (Long et al., 1993). Approximately 80 to 90% of trade flows in the world are based
on trade finance, which includes trade credit and insurance/guarantees (ICC, 2017). In particular,
nearly one-third of the total financial liabilities in the US are identified as trade credit (Fontaine & Zhao,
2021). In the study by Levine et al. (2018), which covers 3,500 firms across 34 countries, trade credit
represents 25% of an average firm’s total debt liabilities. Trade credit is an imperative source of short-
term financing for a firm to guarantee normal operations to extend its turnover and develop its
business (Xu & Dao, 2020).

Researchers have thoroughly investigated the determinants of trade credit. Long et al. (1993)
reviewed several papers that explain the reasons why the use of trade credit is based on traditional
financial models. For example, Schwartz (1974) developed a finance-based theory that firms with
low-cost borrowing will extend credit to firms that bear higher costs charged by financial inter-
mediaries, whereas a tax-based model by Brick and Fung (1984) suggests that firms in relatively
high tax brackets gain by offering trade credit to firms in lower tax brackets. In the model based on
information costs, Smith (1987) finds that sellers offer credit terms to buyers because they have
advantages against financial institutions in identifying the prospective defaults of customers.

Another method to discover why firms use trade credit is to examine the effects of transaction-
specific investments and transaction costs. Trade credit occurs when informational asymmetries
between buyers and sellers appear, transaction costs are high, or sellers have a high level of specia-
lized investment (Ng et al., 1999). Compared with firms buying services, those buying goods and
making a significant investment in tangible inputs greatly rely on trade credit (Fabbri & Menichini,
2010). Additionally, price discrimination is also deemed as one of the important determinants of trade
credit (Huyghebaert, 2006; Ng et al., 1999; Petersen & Rajan, 1997). As credit terms are usually offered
to buyers depending on their credit quality, trade credit decreases the effective price for low-quality
borrowers. Creditworthy customers find trade credit overpriced and repay it as soon as possible, while
risky customers with limited access to other sources of financing find it favorable to borrow. Among
the many reasons for using trade credit, Huyghebaert (2006) emphasizes that the main factor is to
overcome financial constraints. Firms that face difficulties in borrowing from financial institutions opt
for trade credit (Petersen & Rajan, 1997).

Overall, the determinants of credit terms for a firm not only stem from the customer’s demand
but also from the supplier’s willingness to grant trade credit (Xu & Dao, 2020). With respect to the
customer, the existing literature reveals that the use of trade credit can be determined by firm’s
access to credit from financial institutions, asset maturity, asset liquidity, and customer firm’s
investment opportunities (Petersen & Rajan, 1997; Xu & Dao, 2020). With respect to supplier,
transaction costs, price discrimination, and relationship-specific investments are reasons why
supplier firms provide trade credits (Dass et al., 2015; Petersen & Rajan, 1997; Xu & Dao, 2020).

2.2. Government contract

In terms of government contracts, the government’s procurement of goods and services is
usually related to a huge amount when compared with the GDP. Indeed, the value of
government contracts accounts for 15-20% of the GDP of a country (WTO, 2014) and is
even higher in developed countries (Flammer, 2018). Based on the pricing of contracts,
government contracts have been categorized into two different types: “cost-plus” and “fixed-
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priced” contracts. Of the two, the former is preferred because of the complexity of public
procurement (Bajari & Tadelis, 2001).

According to Flammer (2018), trust is the most important factor in purchase decisions. The trust
between suppliers and buyers—the governments—is affected by numerous determinants such as
the pre-existing relationship between two parties and the signal of trustworthiness (Aguilera et al.,
2012). Moreover, governments tend to choose contractors with high credit ratings (Burke et al,,
2015). Apart from economic reasons, political connection is significantly important for firms to
receive approval from governments. Brown and Huang (2020) pointed out that firms with a higher
number of meetings with government bodies tend to receive more government contracts. Further,
Flammer (2018) concludes that CSR is a vital determinant of trustworthiness, and thus, firms with
a high number of CSR activities tend to receive more contracts from governments. In other words,
firms with a good reputation, operates efficiently, and are large are more likely to successfully sign
contracts with governments. On the other hand, contractors’ behaviors are positively influenced by
governments by signing government contracts. For example, government contractors generally do
not avoid taxes (Huang et al., 2016) and follow accounting practices (Hui et al., 2012). Additionally,
government contractors keep demand from customers more stable than firms without govern-
ment contracts (Cao et al., 2013). Regarding CSR, although it is an important factor for purchasing
decisions of the government, a firm with government bodies as customers can reduce its invest-
ment in CSR compared to other enterprises (McWilliams & Siegel, 2001).

Government contracts bring both advantages and disadvantages to contractors. Regarding
benefits, government contractors presented better performances (Nakanishi, 2020) and lower
level of payment risks (Dhaliwal et al., 2016). Additionally, coopetition is facilitated between
firms operating in an industry by the intervention of government contracts (Nakanishi, 2020).
Finally, firms with government contracts find it easier to gain access to numerous funding sources
to mitigate financial constraints (Al-Thageb & Harper, 2016). Government contracts also have
many disadvantages. For example, Rainey and Bozeman (2000) pointed out high levels of corrup-
tion and litigation risks in government contracts. Josephson et al. (2019) concluded that reducing
competitiveness and rising operating costs are two main problems that firms are expected to deal
with when contracting with governments.

Overall, researchers in this field have focused on the characteristics of contractors, the cost and
benefit of government contracts, and the linkage between government contracts and the use of
trade credit (Xu & Dao, 2020).

2.3. Relationship between government contract and trade credit

Scholars are yet to reach a consensus on the impact of government contracts on trade credit.
Government contractors are less likely to use trade credit as a source of finance due to their lower
levels of operational risk, higher firm performance, and greater ability to raise funds internally (Xu
& Dao, 2020). The government has a lower probability of going bankrupt than other customers and
usually has a long-term contract with one supplier. Additionally, in some cases, government
contract is a cost-plus type in which operational risks are transferred to the government rather
than the government contractor. All these factors bring benefits to the government contractor
with low levels of operational risk. Furthermore, other advantages gained from government
contracts include valuable knowledge from organizational learning and relationships with other
parties, which improve the performance of government contractors (Anderson & Lee, 2016).
Government contractors also have greater credibility than other firms (Al-Thageb & Harper,
2016; Xu & Dao, 2020) and easy access to other sources (Dhaliwal et al., 2016). There is
a differing opinion that government contractors use higher levels of trade credit. Given the lower
operational risk, better firm performance, and higher credibility, government contractors are likely
to be granted more trade credit compared to other firms. Moreover, firms with political ties have
low disclosure of information to avoid scrutiny (Decker, 2011). Thus, government contractors are
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imposed higher interest rates by financial institutions (Bliss & Gul, 2012; Liedong & Rajwani, 2018),
which in turn makes trade credit worthwhile for these firms (Petersen & Rajan, 1997).

The above divergence can be attributed to differences in studies in terms of sources of data,
econometric methods, and selected countries. Xu and Dao (2020) examine US-listed firms and
find a negative impact of government contracts on trade credit. Similarly, Houston et al. (2014)
use hand-collected data from US firms and find that the cost of bank loans is significantly
lower for government contractors, which can make trade credit less favorable. However, this
may not be the case found in developing countries. In emerging and developing countries,
access to finance and the cost of debt are major financial obstacles for firms (Beck &
Demirguc-Kunt, 2006). Liedong and Rajwani (2018) collect surveys from firms in Ghana, while
Bliss and Gul (2012) investigate Malaysian listed firms; their results show that politically
connected firms are charged higher interest rates by financial institutions. As a result, these
firms tend to find other sources of finance with lower costs, including an alternative for trade
credit. There is also exciting evidence that firms with political ties are more predominant in
countries with high levels of corruption, and political leaders in these countries may be directly
involved in the lending process of raising funds for such well-connected firms (Faccio, 2006;
Fisman, 2001). Political connections are helpful, as government authorities can directly inter-
vene in bank lending, which occurs in many developing countries (Beck et al., 2006; Dinc, 2005;
La Porta et al., 2002).

With this line of discussion, we raise the following hypotheses:

Hla: Government contracts are positively associated with the use of trade credit.
H1b: Government contracts are negatively associated with the use of trade credit.

2.4. The moderating role of bargaining power, and financial and institutional constraints on
the relationship between government contracts and trade credit

Concerning bargaining power, Mateut and Chevapatrakul (2018) conclude that buyers with
a higher bargaining power tend to receive more trade credit. Fabbri and Klapper (2016) support
this conclusion by pointing out that suppliers with low bargaining power generally provide longer
trade credit to their customers. However, Mateut and Chevapatrakul (2018) also point out that the
larger the credit amount taken by firms, the more difficult it is for these firms to use their
bargaining power to access more trade credit from their suppliers.

There are numerous ways to measure bargaining power. According to Uchida (2006), a firm’s
bargaining power in the case of a loan is determined by three proxies: the lender’s competition, the
degree of informational asymmetry between two parties, and the borrowers’ performances. This
power can also be measured by firm size. Indeed, larger firms are expected to have more
bargaining power compared to small firms (Cho et al.,, 2019). In terms of suppliers, a larger firm
has a competitive advantage because of factors such as economies of scale, brand (Spekman,
1988), and relationship with raw material providers (Pfeffer and Salancik, 2003). Therefore, large-
sized suppliers hold power over their buyers. In contrast, larger buyers tend to have more power
over their suppliers (Cho et al., 2019). In their study, Mateut and Chevapatrakul (2018) chose the
firm size to measure bargaining power while examining the relationship between trade credit and
bargaining power. Therefore, SMEs are expected to have lower bargaining power compared to
larger firms.

Regarding the relationship between government contracts and firm sizes, Xu and Dao (2020)
concluded that governments tend to choose larger firms as contractors. In addition, Cho et al.
(2019) and Mateut and Chevapatrakul (2018) indicate that firms with high bargaining power are
likely to receive more government contracts. In conclusion, firms’ bargaining power, which is
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presented by the firms’ size, influences firms’ abilities to contract with governments and obtain
more trade credit. Based on our discussion, we propose the following hypothesis:

H2a: The effect of government contracts on trade credit is stronger for firms with higher bargaining
power.

The use of trade credit is directly related to the financial constraints of customers (Wilner, 2000;
Xu & Dao, 2020). Firms with weak financial reports and limited access to bank loans especially
consider trade credit as a crucial source of funds (Mateut & Chevapatrakul, 2018). Hoang et al.
(2019) point out that the optimal trade credit level is sensitive to firms’ financial constraints. In
other words, firms with higher financial constraints have a lower optimal trade credit level than
those without constraints. The reason firms face difficulties in obtaining bank loans is asymmetric
information (Biais & Gollier, 1997; Fazzari & Athey, 1987). The problem of asymmetric information
between two parties can be mitigated by building up the trustworthiness by contracting with the
government (Flammer, 2018). Even though the quality of government contractors tends to be
higher than others and contracting with the government can be a sign of quality, it does not
prevent them from falling into financial problems. Regarding confronting financial constraints
caused by asymmetric information, government contractors are in a better position to deal with
these problems, as they can utilize the trustworthiness obtained from having a government
contract. In this domain, government contractors can provide less supplier credit to their custo-
mers or ask their customers to offer buyer credits to help them overcome their financial
constraints.

Based on the above discussion, we propose the following hypothesis:

H2b: The effect of government contracts on trade credit is stronger for firms with financial credit
constraints.

Another focus of our paper is to examine the changes in the impact of government contracts
on trade credit when firms face institutional constraints. The literature has highlighted the
quality of financial institutions as a main driving force of long-term economic development
(Rodriguez-Pose, 2013). Rodriguez-Pose (2013) posits that institutional arrangements hinder
the development of a region by interfering with other drivers of economic development. Auriol
et al. (2016) and Baldi et al. (2016) investigate the effect of rent-seeking and corruption on public
procurement. Firms pay bribes in exchange for a government contract. Hoekman (1998) indicates
that international institutions enhance government procurement by increasing transparency and
accountability. Moreover, without corruption, firms with high productivity tend to obtain more
government contracts. However, corruption, which is a determinant of institutional constraints,
has changed the role of firm productivity. In a corrupt country, more productive firms tend to be
excluded from government parties (Vendrell-Herrero et al.,, 2022). Previous studies refer to
corruption (Kurer, 1993) and tax (Fisman & Svensson, 2007; Ha et al., 2021) as signals of
institutional constraints.

Regarding trade credit, Cull et al. (2009) contend that institutional bias toward state-owned
enterprises opens the doors to the use of trade credit among private firms. Amoako et al. (2020)
reveal that in weak institutions, personal trust and cultural norms improve the enforcement of
trade credit contracts. Acemoglu and Verdier (1998) show that the government’s actions indeed
cause severe risks to investors in an unstable country. Thus, firms in such a market find it difficult
to obtain any trade credit. The above discussions lead to our proposal that institutional constraints
may create more burdens for business operations, and, therefore, the comparative advantage of
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lower firms compared to their competitors, thereby reducing their probability of obtaining govern-
ment contracts. Thus, we propose the following hypothesis:

H2c: The effect of government contracts on trade credit becomes stronger if there are institutional
constraints.

3. Methodology

3.1. Variables

Our study employs cross-sectional data obtained from the Enterprise Surveys of the World Bank.?
We eliminate missing observations to clean the data. Then, we winsorize all continuous variables
at the 15t and 99" percentile levels of their distribution to mitigate the problem of our results being
potentially driven by outliers. In this way, we replace the values less than the 1% percentile with
the value of the 1°¢ percentile; the same was done for the 99" percentile. We retain the data of
manufacturing firms, as this sector matches the trade theory. The total number of observations is
approximately 33,510, covering 100 countries from 2007 to 2019. Table 1 reports the lists of
countries. No country is dominant in our sample.

Dependent variable: TC

TC is the share of total purchases of material inputs or services paid after shipment by firms.

Value of of material inputs or services paid after shipment
Total value of material inputs or services

Alternatively, TC = . This captures a payable account or

a trade credit received by the firm. The average share of trade credit is 45%.> Our measure is
similar to that in Zhai and Ma’s (2017) work, which uses the data on Chinese SMEs and shows that
the average ratio of trade credit to the total value of the material purchase is different across
sectors, ranging from 27.5% to 90%.

Independent variable: GC

GC is the dummy variable that takes the value of 1 if a firm is a government contractor and 0
otherwise. In all, 16% of firms in our sample are government contractors. The intensity of
involvement with the government will provide useful information, but due to the data limitations,
this information is unavailable.

3.2. Control variables

We base on the rich literature on the determinants of trade credit (Hoefele et al., 2016; Petersen &
Rajan, 1997; Xu & Dao, 2020) to incorporate variables to control the other effects on trade credit.
Size is the number of full-time employees and represents the bargaining power. We expect that
the larger the firm, the more likely it would be to enjoy trade credit extensions from suppliers.
LnSale is the log of the ratio of total sales to full-time employees, and captures labor productivity.
Higher profitability shows a firm’s observable credit quality. Hence, highly productive firms are
more likely to receive trade credit than their less-productive counterparts.

LnAge and LnManager are a firm’s number of years of establishment and CEO’s experience in
their current industries, respectively. We computed firm age by subtracting the year of the survey
from the year of the establishment of the firm. Young firms have weak relationships with their
suppliers and obtain less trade credit. Meanwhile, the CEQ’s experience is used to reflect their
network in their present industry. We predict that firms with experienced managers would be more
likely to demand more trade credit terms than those with less experienced managers, as such
managers make use of their networks and have better negotiation skills. In the situation where
a firm’s age is less than one year old, or a firm’s CEO had less than one year’s experience, we add 1
to the actual number of years before taking the natural logarithm.
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Table 1. List of countries

No Country Percent No Country Percent
1 AFG 0.38 51 MAR 0.45
2 AGO 0.32 52 MDA 0.23
3 ALB 0.36 53 MDG 0.53
4 ARG 3.52 54 MEX 3.05
5 ARM 0.24 55 MLI 0.37
6 AZE 0.2 56 MMR 1.86
7 BDI 0.17 57 MNE 0.08
8 BEN 0.19 58 MNG 031
9 BGD 3.43 59 MOZ 0.02
10 BGR 1.77 60 MRT 0.07
11 BIH 0.27 61 MUS 0.32
12 BLR 0.3 62 MWI 0.3
13 BOL 0.46 63 MYS 1.15
14 BRA 2.43 64 NAM 0.19
15 BTN 0.21 65 NER 0.08
16 BWA 0.23 66 NGA 1.44
17 CHL 1.99 67 NIC 0.65
18 CHN 4.58 68 NPL 1.15
19 CMR 0.51 69 PAK 1.17
20 coL 3.37 70 PAN 0.18
21 CRI 0.7 71 PER 3.36
22 CZE 0.26 72 PHL 3.6
23 DJI 0.09 73 POL 0.31
24 ECU 0.62 74 PRY 0.53
25 EGY 7.64 75 PSE 0.37
26 EST 0.2 76 ROU 0.43
27 ETH 1.29 77 RUS 2.74
28 FJI 0.06 78 SDN 0.01
29 GEO 0.27 79 SEN 0.47
30 GHA 0.9 80 SLB 0.11
31 GIN 0.04 81 SRB 0.28
32 GTM 1.11 82 SVK 0.1
33 HND 0.55 83 SVN 0.21
34 HRV 1.17 84 TCD 0.19
35 HUN 0.16 85 TGO 0.11
36 IDN 5.88 86 THA 1.48
37 IND 6.74 87 TJK 0.17
38 IRQ 1.4 88 TLS 0.19
39 ISR 0.58 89 TUN 0.9
40 JAM 0.23 90 TUR 1.67
41 JOR 0.9 91 TZA 0.49
42 KAZ 0.39 92 UGA 0.49
43 KEN 0.89 93 UKR 0.35
44 KGZ 0.22 94 URY 0.97
45 KHM 0.31 95 UzB 0.36
(Continued)
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No Country Percent No Country Percent
46 LBN 0.57 96 VEN 0.17
47 LBR 0.22 97 VNM 3.81
48 LSO 0.19 98 YEM 0.86
49 LTU 0.2 99 ZMB 0.92
50 LVA 0.18 100 ZWE 1.85

We also add variables to control the impact of innovation and external linkages on firms’ trade
credit usage. Innovation is a dummy variable that takes the value of 1 if a firm introduces a new
product or process and 0 otherwise. This variable reflects the extent of innovation. More innovative
firms are more likely to enjoy trade credit. External linkage is captured by whether a firm had
a connection (Connection) through the internet and/or a website or the firm’s tendency toward the
global market, including export intensity (Exportshare), import decision (Import), foreign ownership
(Foreign), foreign technology (Foreigntech), or an international certificate (Certification). As impor-
ters tend to receive trade credit extensions from their suppliers than non-importers (Demir &
Javorcik, 2018), we expect Import to have a positive effect on trade credit usage. Similarly,
exporting firms perform better and have higher credibility; therefore, they gain more trade credit.
The rest of the international tendency variables are forecast to have a positive relationship with
trade credit, as they signal good creditworthiness. The statistical descriptions of the included
variables are shown in Table 2.

Table 3 presents a comparison of the variables between government contractors and non-
government contractors. The firm characteristics are heterogeneous along with the government
contract, except for foreign ownership. The share of trade credit in the case of government
contractors is lower than non-government contractors. Firms with government contracts have
higher productivity, larger firm size, older firm age, higher manager experience, and higher
innovation activities, and are more involved in the foreign market, including more imports,

Table 2. Statistical summary

Variable Obs Mean Std. Dev. Min Max
TC 33,510 0.45 0.38 0.00 1.00
GC 33,510 0.16 0.37 0.00 1.00
LnSale 33,510 13.72 2.92 7.82 21.01
LnSize 33,510 3.63 1.41 1.61 7.50
LnAge 33,510 2.75 0.79 0.69 4.52
LnManager 33,510 2.83 0.65 0.69 393
Innovation 33,510 0.46 0.50 0.00 1.00
Exportshare 33,510 0.14 0.29 0.00 1.00
Import 33,510 0.53 0.50 0.00 1.00
Foreign 33,510 0.11 0.31 0.00 1.00
Certification 33,510 0.27 0.45 0.00 1.00
Connection 33,510 0.49 0.50 0.00 1.00
Foreigntech 33,510 0.15 0.35 0.00 1.00
FinObstacle 33,510 0.25 0.43 0.00 1.00
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international certifications, communication connections, and foreign technologies. Finally, govern-
ment contractors suffer fewer financial constraints than non-government contractors.

3.3. Model specification
The benchmark model is specified as follows:

TCerki = Po + P1GCerki + P2 CONTROL ¢y + Vi + g+ At + crki (1)

where subscript ¢, r, k, i, and t denote the country, region, sector, firm, and year, respectively. v, 7,
and 1: are, in turn, country, sector, and year fixed effects. TC.y; is the trade credit. Gcy; is
a government contractor, while CONTROL,; is a set of control variables. e is an error term.
The country and sector fixed effects v, and y, were used to reflect the unobservable factors specific
to countries and sectors, respectively. Additionally, as the data in our sample was collected in
different years, the year fixed effects 1: were used to capture the macroeconomic variables of the
world economy, which changes over time and affects all firms. Standard errors are clustered by
sector-region-country.

In our model, there is a simultaneity between trade credit and government contract that caused
our results to be biased. So far, we have argued that government contractors affect the use of
trade credit. When firms receive more trade credit from their suppliers, they tend to offer trade
credit term to their customers-the government customers. In this vein, firms implement
a matching maturity strategy between contract terms of receivables and payables (Demirgiic-
Kunt & Maksimovic, 1999; Fabbri & Klapper, 2016). To deal with the estimation bias caused by the
endogeneity problem, we rely on Fisman and Love (2003) to apply the sector-location average
approach. In particular, we separate government contractors operating in the c-th country in the
r-th region in k-th sector (Gc.y;) into two components:

Gccrki = GCcrki + GCcrk (2)

where GC.y; refers to an idiosyncratic element and GC.y is the average number of government
contractors that is common to all firms in the c-th country in the r-th region in k-th sector. We
assume that the sector-region-country average government contract is independent of using trade
credit. We then use the sector-region-country average as our instrument. Our model with the
instrumental variable can be expressed as follows:

TCi = Bo + $1GCV + B,CONTROL; + Ve + 7y + At + & (3)

where GCIV is the fitted value from the first-stage regression where government contract are
regressed on sector-region-country government contract average and other control variables.

We first tested the association between government contracts and trade credit without con-
trolling for the endogeneity bias. We then apply the sector-region-country average method to fix
the endogeneity bias. We also run a regression of the equation (3) with sub-sample by size and
financial constraints to examine the role of bargaining power and self-ration constraints.

4. Empirical results

4.1. Benchmark results

This section presents the estimation results. Table 4 illustrates the benchmark results without
controlling the endogeneity problem by using both pooled OLS and GMM estimators. It shows
a negative relationship between trade credit and government contracts. This result is aligned with
Xu and Dao (2020), who find that government contractors demand less trade credit because of the
following reasons: lower level of operational risk because of shifting risk from the contractor to the
government, firms’ better performance due to an increase in knowledge, and lower cost of
borrowing from other sources. Having a contract with the government reduces the receipt of
trade credit by 2% in column (1) with pooled OLS and 3% in column (2) with a GMM estimator.
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Table 4. Benchmark results without controlling endogeneity problem

(1) (2)
Pooled OLS GMM
VARIABLES TC TC
GC -0.02%** -0.03***
(0.005) (0.005)
LnSale 0.01*** 0.01***
(0.001) (0.001)
LnSize 0.03*** 0.03***
(0.002) (0.002)
LnAge 0.01*** 0.02***
(0.003) (0.003)
LnManager -0.00 0.03***
(0.003) (0.003)
Innovation 0.02*** 0.02***
(0.004) (0.004)
Exportshare -0.01** -0.02**
(0.007) (0.008)
Import 0.02*** 0.03***
(0.004) (0.004)
Foreign 0.02*** 0.02**
(0.006) (0.007)
Certification 0.01** 0.04***
(0.005) (0.005)
Connection 0.01 0.09***
(0.004) (0.005)
Foreigntech -0.00 —0.02***
(0.005) (0.006)
Constant -0.27 0.04***
(6,380.063) (0.014)
Observations 33,435 33,510
R-squared 0.288

Standard errors in parentheses
***p<0.01,* p<0.05*p<0.1

As the endogeneity problem leads to biased estimation, from now, we report the estimation
results after controlling for the endogeneity issue. We fix the endogeneity bias by employing the
sector-location average of government contracts as an instrumental variable (GC™). We conduct
endogeneity tests for the validity of instrumental variables and report the results in Table 5. First,
the Hausman test of endogeneity shows significant »? in the model using GC. The results show that
the endogeneity of government contracts may lead to a problem in our study. Thus, the potential
endogeneity should not be disregarded. Second, the LM statistics of the under-identification test
indicate that the »? statistics are significant, implying that our instrumental variable is appropriate.
Finally, we determine the significant Cragg-Donald Wald F-statistic, which reveals that our instru-
mental variables are strong enough to reduce the endogeneity problem. These tests provide
evidence that our instrumental variable is valid.
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Table 5. Endogeneity test

GC (First stage model) Coefficient
GC
Hausman test of endogeneity [x?] 35.468
(0.000)
LM statistic 3258.688
(Under-identification test) (0.000)
Cragg-Donald Wald F-statistic 1.4e04
(Weak identification test) (0.000)

Note: We report endogeneity tests of GC on TC from the specification using 2SLS. p-values are in brackets.

Table 6 reports the benchmark results after controlling for endogeneity problems using two-
stage regression. The negative relationship between government contracts and trade credit
becomes more pronounced. In particular, the magnitude of the effect on trade credit increases
nearly 1.5 times compared to the case without controlling for the endogeneity bias. This result
supports hypothesis H1b.

Regarding the control variables in Table 6, the coefficients of the variable LnSale are positive and
statistically significant, suggesting that the higher the company’s productivity, the more trade
credit they are granted. With a 1% growth in a firm’s performance, a firm’s ability to receive credit
terms increases by 1%. Given liquidity, higher productivity leads to higher production, which is
associated with a higher production cost that requires an increase in trade credit (Bougheas et al,,
2009). Similarly, if the firm size, measured by the number of full-time employees, increases by 1%,
the percentage share of total purchases after shipment goes up by 3%. This is consistent with the
findings of Petersen and Rajan (1997) who show that larger firms have a higher credit quality and
can, thus, ask for more trade credit extensions from suppliers. Moreover, more innovative firms are
likely to receive trade credit. This finding aligns with that of Shahzad et al. (2021).

The orientation toward the foreign market plays a critical role in driving the usage of trade
credit. Firms that have import activities, are owned by foreign investors, and have foreign certifi-
cates, tend to receive more trade credit. Global sourcing contains higher risks than domestic
purchases. Trade credit reduces the commercial risks of late shipping or wrong delivery, as the
importers check the quality of the goods before making payment (Ng et al.,, 1999). This result is
also consistent with Demir and Javorcik (2018), as importers tend to receive more trade credit
extensions from their suppliers than non-importers. International certificates reveal high-quality
products, while foreign ownerships support firms to connect with a wider network to seek potential
investment. These factors enhance firms’ reputations. If the product being sold is certified, product
risk and asymmetric information are lower. When products are sold with a warranty, the buyer can
return the goods without incurring extra costs in case the quality of the goods does not meet the
contract requirement. Thus, firms that have a good sign of creditworthiness increase their prob-
ability of receiving more trade credit from suppliers. Once the information for creditworthiness is
available in general, firms can obtain credit from a broader set of suppliers and increase the level
of trade credit they receive (Fisman & Raturi, 2004).

4.2. The moderating role of bargaining power, financial, and institutional constraints

Next, we run a regression of the data in the sub-sample by size and report the results in Table 7.
According to the Enterprise Surveys conducted by the World Bank, a firm is defined as small if they
have less than 19 employees, medium if they have 20-99 employees, and large if they have more
than 100 employees. The t-test used to check the difference in GC between two subgroups shows
that it is statistically different at the 1% level. While having a government contract decreases the
use of trade credit for both SMEs and large-sized firms, the effects are more prominent in large-
sized firms. This confirms hypothesis H2a. Further, government contractors can enjoy easy access
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Table 6. Benchmark results with controlling endogeneity problem: two-stage regression

(1) (2)
first stage second stage
VARIABLES GC TC
GcV 0.98***
(0.009)
GC -0.03***
(0.010)
LnSale 0.00*** 0.01***
(0.001) (0.001)
LnSize 0.01%** 0.03***
(0.002) (0.002)
LnAge 0.01%** 0.01%**
(0.002) (0.003)
LnManager 0.00 -0.00
(0.003) (0.003)
Innovation 0.04*** 0.02***
(0.004) (0.004)
Exportshare —0.07*** -0.02**
(0.007) (0.007)
Import 0.02%** 0.02%**
(0.004) (0.004)
Foreign -0.02*** 0.02***
(0.006) (0.006)
Certification 0.02%** 0.01**
(0.005) (0.005)
Connection 0.03*** 0.01
(0.004) (0.004)
Foreigntech 0.03*** -0.00
(0.005) (0.005)
Constant -0.01 0.14
(0.347) (0.370)
Observations 33,435 33,435
R-squared 0.328 0.288

Standard errors in parentheses
***p <001, * p<0.05*p<0.1

to other sources of financing, as they can provide credibility and certification for government
contractors (Al-Thageb & Harper, 2016). Larger firms also have better access to conventional forms
of financing, such as bank loans, as they tend to have a high level of creditworthiness (Petersen &
Rajan, 1997). Another explanation for the lower demand for trade credit by government contrac-
tors is that they can raise funds from other sources with lower costs (Dhaliwal et al., 2016).
Moreover, lower levels of risk and better firm performance allow investors to see the stability of
internal cash flows generated by firms with government contracts (Xu & Dao, 2020).

Furthermore, we examine the moderating role of financial constraints on the effect of govern-
ment contracts on trade credit. Jappelli (1990) underscores the perception of discouraged bor-
rowers. This concept is reinforced by the vast empirical literature to support the use of answers to
survey questions to realize the financially-constrained firms rather than using firm characteristics
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(Minetti et al., 2019; Nucci et al., 2021). Based on this research, we employ the information in the
survey in which the self-evaluation of financial constraints is addressed in one question. Firms are
asked to report the level of difficulty they face when accessing the source of finance. We re-classify
the answers on a 5-point Likert scale into three groups: no obstacle, modest obstacle (consisting of
minor or moderate obstacles), and severe obstacle (including major and very severe obstacles). We
denote financial unconstraint if the firm states the first two classifications and financial constraint
if the firm suffers from the last one. The t-test used to examine the difference of GC between
financial constraint samples indicates that it is statistically different at the 1% level.

We run a regression of equation (3) in each sub-sample by self-ration and present the results
in Table 8. It is now evident that the effect of government contracts on the use of trade credit is
particularly strong in financially constrained firms than in financially-unconstrained ones.
A possible explanation may be that firms may face bank loan rejection due to weak financial
reports. Government contracts can mitigate this asymmetric information and enhance a firm’s

Table 7. Regression results with subsample by size

(1) (2)
SMEs Large-sized firms
VARIABLES TC TC
GCIV —0.04*** —0.1**
(0.012) (0.002)
LnSale 0.01*** 0.01***
(0.002) (0.002)
LnSize 0.04*** 0.01***
(0.003) (0.004)
LnAge 0.01*** 0.01*
(0.003) (0.005)
LnManager -0.00 0.01
(0.004) (0.006)
Innovation 0.02%** 0.03***
(0.005) (0.009)
Exportshare -0.01 -0.02
(0.009) (0.011)
Import 0.01*** 0.03***
(0.005) (0.009)
Foreign 0.02** 0.02*
(0.009) (0.009)
Certification 0.01 0.01*
(0.006) (0.008)
Connection 0.01** -0.02*
(0.005) (0.009)
Foreigntech 0.01 -0.01*
(0.007) (0.008)
Constant -0.16 —-0.09
(0.366) (0.351)
Observations 24,973 8,462
R-squared 0.271 0.322

Standard errors in parentheses
***p<0.01,* p<0.05*p<0.1
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Table 8. Regression results with subsample by financial constraints

(1) (2)
No financial constraints Financial constraints
VARIABLES TC TC
GCY -0.03*** -0.05***
(0.012) (0.011)
LnSale 0.01*** 0.01***
(0.002) (0.003)
LnSize 0.03*** 0.03***
(0.002) (0.004)
LnAge 0.01*** 0.00
(0.003) (0.005)
LnManager -0.00 0.00
(0.004) (0.006)
Innovation 0.02*** 0.02**
(0.005) (0.009)
Exportshare -0.01 —-0.04***
(0.008) (0.016)
Import 0.02*** 0.01
(0.005) (0.008)
Foreign 0.02*** 0.03**
(0.007) (0.014)
Certification 0.01** -0.00
(0.005) (0.011)
Connection 0.00 0.01
(0.005) (0.009)
Foreigntech -0.01 0.02**
(0.006) (0.012)
Constant -0.19 -0.68
(0.403) (0.417)
Observations 25,203 8,232
R-squared 0.295 0.277

Standard errors in parentheses
***p<0.01,* p<0.05*p<0.1

capabilities to receive funds from financial institutions (Flammer, 2018). Moreover, firms that
have relationships with governments have better access to loans (Claessens et al., 2008; Fan
et al,, 2008) and enjoy more favorable access to equity markets (Boubakri et al., 2012; Francis
et al., 2009).

Thus, we build the financial constraints based on a firm’s self-evaluation regarding its level of
financial obstacle. We extend this by combining the self-evaluation with information from the
clarification of why a firm does not have credit lines or loans from financial institutions. Indeed, we
construct a new financial constraint such that a firm confronts severe obstacles and has no loans
from a financial institution because it did not submit for a loan due to one or more of the following
reasons that hindered it from doing so: very complex procedures (Johnson et al,, 1996), less
competitive interest rates (Frangos et al., 2012; Schwartz, 1974) or expectation that the loan
submission would be denied due to their financial constraints (Mateut & Chevapatrakul, 2018).
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Table 9. Regression results with subsample by alternative measure of financial constraints

(1) (2)
No financial constraints Financial constraints
VARIABLES TC TC
GV -0.02* -0.08***
(0.011) (0.021)
LnSale 0.01*** 0.01***
(0.002) (0.002)
LnSize 0.03*** 0.03***
(0.002) (0.004)
LnAge 0.01*** 0.01***
(0.003) (0.005)
LnManager -0.01 0.00
(0.004) (0.006)
Innovation 0.01*** 0.02**
(0.005) (0.009)
Exportshare -0.01 -0.03*
(0.008) (0.016)
Import 0.02%** 0.01
(0.005) (0.009)
Foreign 0.03*** 0.01
(0.007) (0.014)
Certification 0.01 0.01
(0.005) (0.011)
Connection 0.00 0.02*
(0.005) (0.009)
Foreigntech -0.00 0.00
(0.006) (0.012)
Constant 0.02 0.15
(0.327) (0.473)
Observations 24,978 8,457
R-squared 0.296 0.254

Standard errors in parentheses
***p<0.01,* p<0.05*p<0.1

In our sample, 25.3% of firms confronted these new financial constraints compared to 24.6% in
our benchmark financial constraints. The new estimation results reported in Table 9 align with our
main findings. These results support hypothesis H2b.

In the following analysis, we investigate the effects of specific kinds of institutional constraints.
In this study, we define an institutional constraint based on a firm’s self-assessment of the degree
of obstacles influencing its business operations. We used four types of institutional constraints:
corruption, political instability, tax administration, and business licensing. Under each type of
constraint, we classify a firm as confronting that specific constraint if the firm stated it as
a major or very severe obstacle, and as not confronting that constraint if the firm stated it as
a minor or moderate obstacle or no obstacle at all.
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We run a regression of each sub-sample of institutional constraints. The results are reported in
Table 10. This analysis is essential for examining the moderating effects of the level of constraint
on an association between government contracts and trade credit. The results indicate that the
impacts of government contracts on trade credit are stronger if firms recognize corruption,
political instability, tax administration, and business licensing as major or severe obstacles to
their current business operation. The t-test statistics used to check the difference in GC between
different subgroups suggest that they are all statistically different at the 1% level. Our empirical
results support our previous prediction (hypothesis H2c) of the negative effect of institutional
constraints by emphasizing that a higher severity level of institutional constraint leads to addi-
tional challenges for a firm’s operations. Specifically, in a country with severe corruption,
a government contract reduces the use of trade credit to 4%. Weaker institutions may cause
greater institutional inefficiencies, and therefore, lead to barriers to obtaining trade credit. Indeed,
Jovanovic (1982) shows that being a government contractor is a determinant of firms with
economic efficiency. In the context of corruption, Vendrell-Herrero et al. (2022) conclude that
this is not a credible signal. Therefore, government contractors tend to receive fewer trade credits
from business partners.

Table 11. Government contractor’s performance

(1)
VARIABLES Profitmargin
GcY 0.04***
(0.011)
LnSize -0.00
(0.002)
LnAge 0.00
(0.003)
LnManager -0.01**
(0.004)
Innovation —-0.02***
(0.005)
Exportshare 0.01
(0.008)
Import -0.00
(0.005)
Foreign 0.03***
(0.007)
Certification 0.02***
(0.006)
Connection 0.01***
(0.005)
Foreigntech 0.02***
(0.006)
Constant 0.54
(0.368)
Observations 29,685
R-squared 0.020

Standard errors in parentheses
**p<0.01,* p<0.05*p<0.1
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4.3. Further analysis

So far, we have documented a negative association between government contracts and trade
credit, arising from at least two potential sources. The first source is the direct channel from the
government, i.e., the contract’s feature with the government is different from that with private
sectors. The second source is the indirect channel through the signaling role of the government
contracts. Having contracts with the government can reflect the quality of the contractors. In this
section, we make some effort to separate these two channels.

In the first channel, government contractors have lower operational risks, as their customers
(i.e., the government) are less likely to go bankrupt, compared to other customers. Further, the
long-term nature of government contracts causes a low likelihood of the government changing to
a new contractor, which further reduces the operational risk of government contractors and
thereby the firms’ operational costs. These lower costs coupled with the knowledge accumulated
from government contracts allow firms to achieve better corporate performance. To examine this
channel, we run a regression of firm productivity on GC. We compute profit margin (Profitmargin)
as a ratio of profit to total sales and use it as a proxy for firm productivity.* We report the
estimation results in Table 11. Consistent with our prediction, GC is positively correlated with

Table 12. Government contractor’s quality

(1) (2)
VARIABLES Certification Audit
GCIV 0'07*** 0.21***
(0.024) (0.023)
LnSale 0.05*** 0.06***
(0.006) (0.006)
LnSize 0.34%** 0.31**
(0.008) (0.008)
LnAge 0.14*** 0.05***
(0.013) (0.012)

LnManager -0.01 0.00
(0.016) (0.014)
Innovation 0.16*** 0.13***
(0.022) (0.019)

Exportshare 0.46™** 0.05
(0.033) (0.032)
Import 0.14*** 0.08***
(0.022) (0.019)
Foreign 0.25%** 0.33***
(0.029) (0.030)
Connection 0.58*** 0.23%**
(0.021) (0.019)
Foreigntech 0.28*** 0.18***
(0.024) (0.025)
Constant —3.54% -1.69**
(0.403) (0.720)
Observations 33,283 33,428

Standard errors in parentheses
***p<0.01,* p<0.05*p<0.1
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Profitmargin, revealing that government contractors exhibit better corporate performance than
non-government contractors.

In the second channel, we examine the signaling role of the government contract by checking
whether contracting with the government is associated with higher quality. We expect that higher-
quality firms have an internationally recognized quality certification (Certification) or an annual
financial statement checked and certified by an external auditor (Audit). The regression results of
GC on these quality variables confirm our expectations (see, Table 12).

Finally, the relationship between trade credit and government contracts may vary across income
groups due to a number of reasons, such as differences in cultures (El Ghoul & Zheng, 2016). In our
sample, lower middle-income countries (LMIC) account for 49.3%, followed by upper middle-
income countries (UMIC) (39.28%), high-income countries (HIC) (6.33%), and low-income countries

Table 13. Regression results with subsample by income groups

(1) (2) (3) (4)
LIC LMIC UMIC HIC
VARIABLES TC TC TC TC
G -0.05 -0.03* -0.05*** 0.04
(0.034) (0.016) (0.016) (0.039)
LnSale 0.00 0.02*** 0.03*** 0.04***
(0.006) (0.002) (0.003) (0.008)
LnSize 0.02** 0.03*** 0.04*** 0.02***
(0.008) (0.002) (0.003) (0.007)
LnAge 0.03** 0.01*** 0.00 -0.01
(0.012) (0.004) (0.004) (0.011)
LnManager -0.01 -0.00 —-0.00 0.00
(0.013) (0.004) (0.005) (0.013)
Innovation 0.03 0.02*** -0.00 0.00
(0.020) (0.006) (0.007) (0.017)
Exportshare -0.01 -0.02* -0.01 0.02
(0.035) (0.010) (0.013) (0.027)
Import 0.03 0.02** 0.04*** 0.01
(0.018) (0.006) (0.007) (0.019)
Foreign 0.06** 0.03*** 0.02** 0.02
(0.023) (0.009) (0.011) (0.025)
Certification -0.05** -0.00 0.01 0.00
(0.026) (0.007) (0.008) (0.018)
Connection -0.00 —-0.00 0.01 0.02
(0.021) (0.007) (0.007) (0.019)
Foreigntech -0.03 0.00 0.00 -0.03
(0.024) (0.008) (0.009) (0.021)
Constant -0.19 -0.80** 0.11 -0.11
(0.322) (0.331) (0.322) (0.360)
Observations 1,598 15,449 12,345 1,991
R-squared 0.167 0.232 0.246 0.149

Standard errors in parentheses
***p<0.01,* p<0.05*p<0.1
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(LIC) (5.08%). We run a regression of each sub-sample of income groups and report the results in
Table 13. The effect of government contracts on trade credit becomes evident in LMIC and UMIC,
whereas it plays no role in LIC and HIC.

5. Conclusion

In this paper, we examine whether public procurement affects firms’ use of trade credit as a type
of short-term financing. We use rich data from World Bank Enterprises Survey with 33,510
observations, covering 100 countries from 2007 to 2019. Our empirical results show that govern-
ment contractors negatively impact the level of trade credit that firms receive. These effects are
particularly strong when firms have higher bargaining power and more severe financial and
institutional constraints. These findings suggest that government contracts affect firms’ short-
term financing decisions. Our study generalizes Xu and Dao’s (2020) findings of a negative relation-
ship found in a developed country to a broader context of cross-country data and different
constraints facing firms. Moreover, as our research period corresponds to the recent financial crisis
in which most central banks conducted contractionary monetary policy, trade credit may play an
important role in absorbing the effect of a credit contraction (Choi & Kim, 2005). During this period,
instead of increasing public procurement, which harms the use of trade credit, governments
should formulate and implement policies that can improve the business environment to boost
enterprises’ productivity and attract foreign investments, leading to higher use of trade credit.
Next, while Xu and Dao (2020) study the US, one of the most developed countries, our paper
investigates the relationship between government contracts and trade credit in a large sample of
countries (100 countries), including low-, lower middle-, upper middle-, and high-income countries.
We confirm that the negative relationship is also true for a large set of countries. Furthermore, this
effect becomes more pronounced for lower middle- and upper middle-income countries. Lastly,
governments should have special mechanisms to support their contractors who deal with financial
and institutional constraints to increase their opportunities to gain trade credit. In terms of
managerial implications, government contractors, especially large-sized firms, can utilize more in
their relationship with governments to ask for more trade credit to reduce transaction costs.

A drawback of our paper is that we do not distinctly investigate whether firms have contracts
with local or central authorities. The effects of each kind of government body may be diverse. We
leave this drawback for future studies that could distinguish between trade credit for firms with
contracts with local and central authorities. Another drawback of our paper is that our study uses
cross-sectional data, and so, we cannot control the factors that change over time and affect each
country. The use of panel data can help to fix this problem. Lastly, our paper compares the use of
trade credit between all government contractors and non-contractors, without considering the
duration of the relationship between the firms and the government customers. It calls for future
research to reveal whether the length of government customer-supplier relationships matters.
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Mateut and Chevapatrakul (2018) and 23.6% in
Boissay and Gropp (2013) for French
manufacturing.
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as the information of cost is omitted in many
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significantly.
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