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Abstract 

This paper investigates trade credit, as an alternative source of capital, in the setting of the 

maritime shipping industry. We employ net working capital, as a proxy variable of trade credit, 

in a Generalized Method of Moments instrumenting for endogeneity study based on a panel 

dataset of public maritime shipping companies, to empirically investigate the factors affecting 

trade credit as well as the effects of trade credit. Our study provides evidence that the magnitude 

of trade credit is affected by profitability, financial leverage, company size, cost of capital, 

financial distress, institutional ownership, corporate power, corporate liquidity, asset intensity, 

and corporate growth. In addition, our findings suggest that trade credit has an impact on 

financial performance, equity value and risk. These empirical findings yield important 

implications for principal financial officers and senior managers, heavily involved in the 

strategic and financial management of capital and asset intensive industries like maritime 

shipping industry. 

Keywords 

Trade credit, Trade debit, Trade working capital, Sources of capital, Maritime shipping, Asset 

intensive companies 
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1. Introduction 

The decision about the level of working capital has been well recognized as an important 

financial management function (Sagner, 2010) influenced by firms’ specific business contexts 

and comparative advantages (Chauhan, 2019). Working capital management is concerned with 

the ability of a firm to identify and finance an optimal level of investment in inventories and 

accounts receivable that is not covered by accounts payable, thus attaining a desired balance 

between risk and performance (Lefebvre, 2020). Although the factors affecting working capital 

management have been extensively researched (Prasad et al., 2019), the determinants and the 

effects of net working capital have not been sufficiently investigated. Net working capital is 

calculated as current trade assets, such as trade receivables and inventory, minus current trade 

liabilities, such as accounts payable (Moussa, 2019). Therefore, the difference between working 

capital and net working capital is that the latter does not include any non-trade current assets, 

such as cash and cash equivalents, and non-trade current liabilities, such as current portion of 

long-term debt.  

Net working capital, apart from working capital management, can be used to measure the extent 

to which a company has lent capital, i.e., provided credit, to its customers or has borrowed 

capital, i.e., received credit, from its suppliers. Trade credit, i.e., borrowing money from 

suppliers, is a source of capital in the form of short-term financing for firms (Andrieu et al., 

2018; Cosci et al., 2020), while higher or lower working capital allocations have been also 

found to be quite persistent (Chauhan, 2019). Trade credit is a key element of firms’ operations 

and acts as an important source of finance, since firms often use trade credit as a substitute or 

complement to other traditional financing sources, such as debt and equity issuance (Atanasova, 

2007; Petersen & Rajan, 1997; Seifert et al., 2013; Yazdanfar & Öhman, 2017). 

Although the main sources of capital, i.e., debt and equity, for maritime shipping companies 

operating in a capital-intensive industry have been extensively examined (see Alexandridis et 

al., 2018; Drobetz et al., 2013; Drobetz et al., 2019), empirical research on trade credit, as an 

alternative source of capital, is lagging behind. Some studies in maritime shipping industry use 

net working capital as an independent variable but not as a proxy of trade credit, or for the 

empirical investigation of alternative source of capital. For example, Ahrends et al. (2018) use 

net working capital, as a determinant of maritime shipping companies’ level of corporate cash 

holdings. Likewise, Kotcharin and Maneenop (2020) utilize net working capital, as one of 

independent variables, to examine cash holding decisions of maritime shipping companies 

under geopolitical risk. Along the same vein, Drobetz et al. (2016), among others, employ the 

independent variable of net working capital to examine how cash flow shocks influence 

maritime shipping companies’ financing and investment decisions under various economic 
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conditions. Moreover, net working capital as a control variable was also used in the empirical 

investigation of the relationship between institutional ownership and firm performance in 

maritime shipping (Drobetz et al., 2021). Working capital was also used in early studies in 

shipping to investigate the probability of default in high yield bonds (Grammenos et al., 2008). 

In different shipping-related studies, Zhang and Lam (2018) make use of working capital to 

investigate the transportation mode decision of containerization and refrigerated commodities. 

However, even though in the field of transportation research trade credit financing has received 

some attention more recently, relevant studies tend to focus solely on supply chain networks 

and third-party logistics firms (see Fu et al., 2021; Xu & Fang, 2020). Therefore, there is a gap 

in transportation research for empirical studies focusing on the investigation of trade credit as 

a source of capital for maritime shipping companies. Lastly, literature on working capital 

encourages future research in service industries that do not produce goods, and therefore, they 

may have low level of inventories and account payables (see Boisjoly et al., 2020). Maritime 

shipping, which offers seaborne transportation service, is typical case of a service industry.  

The purpose of this study is to fill the gap in the interdisciplinary field of international business, 

accounting, finance, and transportation research and empirically investigate the determinants 

of trade credit, as well as the effects of trade credit. To the best of our knowledge, this is the 

first study to explore the determinants and the effects of trade credit financing in public 

maritime shipping companies. By compiling panel data of public maritime shipping companies 

for the period 2009-2019, we found that profitability, financial leverage, company size, cost of 

capital, financial distress, institutional ownership, corporate power, corporate liquidity, asset 

intensity, and corporate growth are significant factors affecting the magnitude of trade credit. 

In addition, we found that trade credit is an important factor affecting the financial performance, 

the equity value, and the risk of the maritime shipping companies.   

The rest of the paper is structured as follows: Section 2 provides an overview of prior empirical 

studies investigating the factors affecting the magnitude of net working capital as well as the 

effects of net working capital. In section 3, we present the dataset used for our empirical 

research, and the variables employed in our econometric models. Section 4 provides the 

econometric analysis of the determinants of trade credit and trade debit as well as the effects of 

trade credit. The findings of our empirical study are discussed in section 5, and section 6 draws 

our concluding remarks. 
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2. Literature review 

2.1 Determinants of net working capital 

The firm-level factors that influence net working capital have been investigated by scholars in 

different disciplines, industries, and country contexts. These factors, among others, include firm 

idiosyncratic characteristics and ownership structure (Moussa, 2019). 

Literature has shown that there is a relationship between firm profitability and net working 

capital, as higher profitability can be achieved through efficient management of working capital 

(Knauer and Wohrmann, 2013; Prasad et al., 2019). To measure profitability most studies use 

return on assets (ROA), while studies exhibit mixed results on the effect of profitability on 

working capital. Several studies suggest that there is a positive relationship between firm 

performance and working capital (Abbadi & Abbadi, 2013; Al-Talab et al., 2010; Gill et al., 

2010; Mansoori & Muhammad, 2012; Moussa, 2019; Narender et al., 2008; Nazir & Afza, 

2009; Nyeadi et al., 2018; Onaolapo & Kajola, 2015; Rehman et al., 2017; Saarani & Shahadan, 

2012). This suggests that firms with high profitability are not concerned with efficient working 

capital management, hence they can afford to maintain more current assets and/or expand trade 

credit to their customers. However, other studies find a negative relationship between working 

capital and profitability (Azami & Tabar, 2016; Baños-Caballero et al., 2010, 2013; Cao et al. 

2022; Haron & Norman, 2016; Uyar, 2009; Valipour et al., 2012; Zariyawati et al., 2016). These 

studies support that profitable firms have easier access to external funds to fulfil customer 

demand, tend to get more credit from suppliers and hold inventory at lower level, thus 

successfully operating with a lower level of net working capital.  

Financial leverage is another important factor that influences the magnitude of the net working 

capital of firms. While there are a few studies that support that there is a positive (Afrifa & 

Gyapong, 2017; Goel & Sharma, 2015; Naser et al., 2013; Sardo & Serrasqueiro 2021; Valipour 

et al., 2012) or no significant relationship (Mansoori & Muhammad, 2012) between firm 

leverage and working capital, the majority of studies show that there is a negative association 

between financial leverage and working capital (Abbadi & Abbadi, 2012; Akinlo, 2012; 

Chauhan & Banerjee, 2018; Chiou et al., 2006; Elbadry, 2018; Moussa, 2019; Garcia-Teruel & 

Martinez-Solano, 2007; Nazir & Afza, 2009; Nyeadi et al., 2018; Onaolapo & Kajola, 2015; 

Palombini & Nakamura, 2012; Rehman et al., 2017; Saarani & Shahadan, 2012; Salawu & 

Alao, 2014; Wasiuzzaman & Arumugam, 2013; Zariyawati et al., 2016). High leveraged firms 

appear to generally keep tied cash in current assets at low levels and, thus, the magnitude of 

their working capital low, to reduce the need for additional leverage, risk associated with new 

debt and to keep the overall interest expenses at low levels (Baños-Caballero et al., 2010) as 

well as to avoid issuing new equity capital (Nakamura & Palombini, 2010). 
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Empirical studies on the relationship between firm size and net working capital also provide 

mixed results, as both large and small firms may have less tied cash in working capital. Several 

studies show that there is a negative relationship between firm size and net working capital 

(Abbadi & Abbadi, 2013; Gill et al., 2010; Niskanen & Niskanen, 2006; Sardo & Serrasqueiro 

2021; Wasiuzzaman & Arumugam, 2013). These studies suggest that larger firms hold lower 

levels of working capital (or higher levels of current liabilities) as they can obtain more 

favourable credit terms due to their higher negotiating power with suppliers and banks and 

having a higher number of suppliers they can trade with (Nyeadi et al., 2019; Petersen & Rajan, 

1997). Larger firms are also considered more creditworthy and to have easier access to bank 

and capital market financing than smaller firms, and can adopt a more aggressive working 

capital management, relying less in working capital and suppliers’ credit as a source of finance 

(Atanasova, 2012; Baños-Caballero et al., 2010; Danielson & Scott, 2004). However, there are 

studies that identify a positive relationship between firm size and net working capital (Akinlo, 

2012; Chiou et al., 2006; Hill et al., 2010; Narender et al., 2008; Nyeadi et al., 2018; Onaolapo 

& Kajola, 2015; Salawu & Alao, 2014). These studies argue that larger firms have greater 

operational needs and higher levels of sales and therefore, tie cash in current trade assets, and 

tend to keep a greater level of accounts receivables. Even though larger firms are considered 

creditworthy and are able to demand more trade credit from suppliers, the expensive nature of 

trade credit as a source of financing compared to bank and institutional finance, means that 

larger firms may opt for the latter (Afrifa & Gyapong, 2017; Bougheas et al., 2009; Hill et al., 

2017). Therefore, larger firms tend to tie cash in current trade assets keeping higher levels of 

trade receivables than trade payables. 

In terms of the cost of external finance, this tends to have a negative effect on working capital. 

As the cost of investment in working capital is higher for firms that bear higher cost of capital 

and higher interest from borrowing, these firms try to keep working capital at lower levels 

(Baños-Caballero et al., 2013). Increases in interest rates affect working capital because firms 

are less willing to make early payments and thus tend to extend the accounts payables (Filbeck 

& Kruger, 2005). 

Further, to mitigate the risk of default and financial distress firms try to stretch supplier credit, 

minimize the level of trade credit provided to customers, liquidate inventory, and reinforce their 

cash levels (Hill et al., 2017; Molina & Preve, 2009; Petersen & Rajan, 1997; Yazdanfar & 

Ohman, 2020). The probability of financial distress appears to negatively affect working capital 

as firms try to reduce the level of working capital investment to manage their financial 

constraints (Baños-Caballero et al., 2013; Hill et al., 2010). Appuhami (2008) and Ding et al. 

(2013) suggest that financially constrained firms try to improve their working capital efficiency 

to minimize the negative effects of financial constraints on investments in fixed assets. 
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Similarly, studies on the determinants of trade credit find that financially distressed firms invest 

less in working capital (Afrifa & Gyapong, 2017) and rely more on trade credit from accounts 

payables as a source financing (Atanasova, 2007; Carbo-Valverde et al., 2016; Niskanen & 

Niskanen, 2006; Shi et al., 2020). 

Institutional ownership can also have an influence on capital structure. Huang and Song (2006) 

draw on agency theory (Jensen & Meckling, 1976) to examine this relationship looking at 

companies that are private- and state-owned. Based on the tenets of agency theory, it is expected 

that there is an association between ownership, structure, and leverage. This is because firms 

try to attain an optimal structure of leverage and ownership to minimize agency costs derived 

from conflicts between shareholders and managers, but also between shareholders and 

debtholders. Huang and Song built on previous studies that provided mixed results in terms of 

the relationship of leverage with the extent of managerial shareholdings and found no 

significant impact of institutional ownership on capital structure. More recently, Ben-Nasr 

(2016) studied the effect of state and foreign ownership on net working capital highlighting the 

importance of ownership type for the value of investment in networking capital. For example, 

the study suggests that increasing excess-NWC is associated with a greater increase in firm 

value for foreign-controlled firms when the level of investment in NWC is low, while 

shareholders place less value on increasing excess-NWC in government-controlled firms with 

a low level of investment in net working capital. 

Firm power characterising larger and profitable firms is not always associated with efficient 

working capital management. Kieschnick et al. (2006) find that working capital management 

inefficiency is positively correlated with firm size and uncorrelated with its industry’s 

concentration suggesting that firms are not using their market power to improve the efficiency 

of working capital management practices. Rather, they tend to follow the practices of their 

industry and invest in working capital in anticipation of future sales growth. However, Tingbani 

et al., (2020) argue that larger and more profitable firms might exploit their position by 

extending trade credit thus leveraging their cash flow and profit. 

Studies have also investigated the relationship between cash flows and working capital. Several 

studies have identified a positive relationship between cash flow and working capital with firms 

obtaining higher levels of cash flow investing more in working capital as they can rely more on 

internal finance (Abbadi & Abbadi, 2013; Baños-Caballero et al., 2010; Baños-Caballero et al., 

2013; Haron & Norman, 2016; Sardo & Serrasqueiro 2021; Wasiuzzaman & Arumugam, 

2013). Firms that are able to generate high cash flows can offer longer credit period to 

customers and prefer to have higher working capitals as the cost of internal funds is lower 

(Baños-Caballero et al., 2010; Baños-Caballero et al., 2014). Similarly, studies that explore the 

use of net trade credit by firms find that operating cash flow has a positive effect on and leads 
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to higher investment in net working capital (Afrifa & Gyapong, 2017; Hill et al., 2017). More 

liquid firms use relatively less trade credit from suppliers as a positive cash flow enables firms 

to finance a positive net working capital and adopt a more conservative working capital 

strategy. On the contrary, several studies suggest that there is a negative relationship between 

cash flow and working capital (Chauhan & Banerjee, 2018; Chiou et al., 2006; Manoori a& 

Muhammad, 2012; Moussa, 2019; Palombini & Nakamura, 2012; Rehman et al., 2017; 

Zariyawati et al., 2016). Firms with high cash flows and better liquidity appear to manage their 

working capital more efficiently and thus have lower working capital (Chiou et al., 2006). Low 

working capital may also enable firms to generate higher cash flow (Moussa, 2019). 

Studies have also explored the relationship between working capital and aspects such as 

investment in fixed assets, asset tangibility and capital expenditure. There are a few studies that 

find a negative relationship between working capital and the fixed assets of a firm suggesting 

that firms might be financing their investment in fixed assets with short-term financing, 

decreasing their working capital (Akinlo, 2012; Chauhan & Banerjee, 2018; Salawu & Alao, 

2014; Zariyawati et al., 2016). However, investment in fixed assets is generally shown to 

negatively affect working capital (Baños-Caballero et al., 2010, 2013; Goel & Sharma, 2015; 

Mansoori & Muhammad, 2012; Rehman et al., 2017; Saarani & Shahadan, 2012; Wasiuzzaman 

& Arumugam, 2013). Under financial constraints and assuming a preference for higher returns, 

investment in fixed assets might compete with working capital and the level of current assets, 

leading to a negative relationship between the level of fixed assets and working capital (Fazzari 

& Petersen, 1993). Also, as it is costly for firms to alter their investment in fixed assets and 

therefore, they try to reduce the amount of working capital investments to manage their 

financial constraints.  

Another key determinant of working capital is sales growth as the magnitude of working capital 

depends on the volume of sales in each firm (Kwenda & Holden, 2014). Empirical evidence on 

the relationship between firm growth and working capital provides mixed results as firm growth 

can result to an increase in inventory, accounts receivables as well as accounts payable. This 

relationship is also complicated by potential endogeneity problems because sales growth can 

stimulate working capital but working capital can in turn simulate sales (Hill et al., 2010). 

Studies have shown that greater firm growth opportunities, namely sales growth, can have a 

negative relationship with working capital (Baños-Caballero et al., 2010, 2013; Chauhan & 

Banerjee, 2018; García-Teruel & Martínez-Solano, 2010; Gill et al., 2010; Haron & Norman, 

2016; Hill et al., 2010; Molina & Preve 2009; Moussa, 2019; Naser et al., 2013; Nyeadi et al., 

2018; Onaolapo & Kajola, 2015; Palombini & Nakamura, 2012; Sardo & Serrasqueiro, 2021; 

Valipour et al., 2012; Zariyawati et al., 2010). This suggests that firms having higher growth 

rates focus more on keeping lower levels of working capital and tend to resort to trade credit 

https://www.emerald.com/insight/content/doi/10.1108/IJMF-07-2016-0131/full/html?casa_token=5khkzEifXU0AAAAA:EF1dohPkHGb-dY1AMR6vb6aq6a6OJulmZSI1Ns-JyIOje7ZGcU9uDMz-sETEF3gWFCTgL3FSxlpeKkv_XcgK0s3SCEYEMA4KxWTXFL3EGngNvitascH1Bw#ref013
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(suppliers) as a source of financing for their growth due to difficulties in accessing other forms 

of finance (Cuñat, 2007; Petersen & Rajan 1997). Low demand might lead firms to extend 

credit to their customers, while firms with high growth opportunities tend to grant less trade 

credit to customers to achieve planned levels of sales growth (Molina & Preve, 2009). However, 

there is evidence that sales growth and growth opportunities can also have a positive or no 

significant relationship with working capital (Afrifa & Gyapong, 2017; Akinlo, 2012; Chiou et 

al., 2006; Mansoori & Muhammad, 2012; Mongrut et al., 2014; Nazir & Alfza, 2009; Rehman 

et al., 2017; Salawu & Alao, 2014; Wasiuzzaman & Arumugam, 2013; Zariyawati et al., 2016). 

Firms that have growth opportunities are likely to increase investments in inventory and make 

working capital available in order to benefit from opportunities. Firms demonstrating higher 

sales growth can thus lead to higher investment in working capital and longer credit periods 

can be offered to attract customers, even though this tends to apply to larger companies (Jeng-

Ren et al., 2006). 

2.2 Effects of net working capital 

The effect of working capital on financial performance, risk and on equity value is generally 

established and has received increased attention in literature (Aktas et al., 2015; Baños-

Caballero et al., 2012; Cumbie & Donnellan, 2017; Kieschnick et al., 2013; Filbeck et al., 2017; 

Knauer & Wohrmann, 2013; Le, 2019; Lyngstadaas & Berg, 2016). 

Studies mainly explore the relationship between the working capital management and firm 

performance, while performance is measured using variables such as ROA, return on invested 

capital (ROIC), and gross and net operating income (Lyngstadaas & Berg, 2016). Despite the 

use of different financial performance measures applied in different institutional contexts and 

types of firms, there seems to be a consensus that there is a negative relationship between 

working capital and firm performance (e.g., Deloof, 2003; Garcia-Teruel & Martinez-Solano, 

2007; Gill et al., 2010; Jose et al., 1996; Lazaridis & Tryfonidis, 2006; Meyer & Ludkte, 2006; 

Raheman & Nasr, 2007; Tran et al., 2017), with few studies reporting a positive relationship 

(e.g., Sharma & Kumar, 2011; Abuzayed, 2012). A positive relationship suggests that firms 

exhibiting higher level of performance may be less motivated to manage their working capital 

due to the failure of the market to penalize firms with inefficient working capital management 

practices. However, most studies indicate that the effective management of accounts receivable 

and inventory has a positive effect on firm performance, in other words, the lower the tied cash 

in working capital, the higher the performance (Knauer & Wohrmann, 2013). Yet, the effect of 

accounts payable management on performance is shown to be driven by a reverse causality 

suggesting that more profitable firms are more likely to take advantage of trade discounts, while 

less profitable firms use accounts payable as an alternative source of funds. Enqvist et al. (2014) 

show that firms can enjoy higher levels of performance by managing inventories efficiently and 

https://onlinelibrary.wiley.com/doi/full/10.1111/j.1467-629X.2009.00331.x?casa_token=S5UHY94c8GEAAAAA%3AYXapSrnayYOasJtfOpRzYZjaJOIWaEgczvmsS26MWFx8aNLKfriL3MNOqL6DpARtuvpUJfCQomkyFbWT#b8
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lowering accounts receivable collection times, while shorter account payable cycles also 

enhance corporate performance. Similarly, Lyngstadaas and Berg (2016) suggest that 

implementing aggressive working capital policies generally increases firm performance. 

Practicing aggressive working capital policy largely involves high levels of non-current assets, 

limited investment in current assets, particularly low cash and inventory levels, as well as 

limited offering of credit to customers combined with an extensive use of short-term credit from 

suppliers (Pais & Gama, 2015). However, very aggressive working capital management may 

result in decreasing performance as firms may alienate potential customers due to parsimonious 

trade credit limits offered to them, leading to product shortages due to low inventory levels or 

increasing pressures from suppliers requiring payment in accordance with the agreed trade 

credit terms (Lyngstadaas & Berg, 2016). This resonates with Baños-Caballero et al. (2012) 

who argue that both high and low working capital levels are associated with a lower firm 

performance. An optimal working capital level that balances costs and benefits maximizes firm 

performance, whereas performance decreases when firms deviate from the optimal level of 

working capital. The relationship of working capital with performance is positive when firms 

hold low levels of working capital and becomes negative for higher levels of working capital. 

In terms of the effect of working capital on the firm equity value, Aktas et al. (2015) found that 

optimal levels of net working capital policy improve firm stock performance. There is a 

negative relationship between firm value and net working capital excess in firms with high 

levels of net working capital, whereas this relationship is positive in the case of firms with low 

levels of net working capital. In other words, for firms that have less tied cash in working capital 

there is a positive effect of net working capital on stock performance, while excess net working 

capital is negatively associated with stock performance for firms with high levels of net working 

capital. Overall, shareholders seem to reward firms with superior working capital management 

strategies as reflected on higher stock prices (Boisjoly et al., 2020; Filbeck et al., 2017). Baños-

Caballero et al. (2014), however, argue that there is an optimal level of investment in working 

capital that balances costs and benefits and maximizes firm value. This optimal level is lower 

for firms more likely to be financially constrained. Working capital has a positive effect on firm 

performance when working capital levels are below the optimal level because the effects of 

sales and discounts for early payments dominate. However, there is a negative effect of working 

capital on performance when working capital levels are above the optimal level and the 

opportunity and financing cost effects dominate. At lower levels of working capital, managers 

would choose to increase the tied cash in trade assets to increase sales as well as to request 

discounts for early prepayments to their suppliers. There is a certain level of working capital 

though at which trying to tie cash in trade assets starts to have a negative effect on value creation 

because of additional interest costs. 
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Apart from the effect of working capital on financial performance and equity value, studies 

have explored the risk effect for firms with lower or higher magnitude of working capital. For 

example, Lyngstadaas and Berg (2016) find that the greater the effect of performance, the 

greater the risk effect for firms with low levels of working capital. As already mentioned, 

Baños-Caballero et al. (2012, 2014) argue that there is an optimal level of investment in 

working capital that balances costs and benefits, and maximizes a firm’s performance. 

Deviations from this optimal level of working capital investment, such as a higher investment 

in working capital, can have a negative effect on value creation due to the additional interest 

expenses and can lead to the higher probability of bankruptcy and credit risk for firms. It is also 

suggested that there might be a trade-off between the objectives of performance and risk control 

as when the levels of net working capital are reduced, firm performance and value improve (Le, 

2019).  

3. Methods 

3.1 Dataset 

To compile our sample, we have used as a sampling frame the Stockwatch section of 

TradeWinds publications that contains the public maritime shipping companies. TradeWinds is 

a reliable source of shipping data and it has been previously used in shipping-related empirical 

studies (see Andrikopoulos et al., 2021b; Grammenos et al., 2007; Pouliasis et al., 2018).    

Our sample consists of 126 active and publicly listed companies in 2019 that offer seaborne 

transportation services to charterers and shippers via ownership of vessels. Out of a total of 126 

public companies operating in the maritime shipping industry, 32 companies (25.4%) and 17 

companies (13.5%) were operating in the dry bulk shipping segment and the wet tanker 

shipping segment, respectively. In addition, 14 companies (11.1%) were operating in the 

container shipping segment, and 15 companies (11.9%) were operating in the gas tanker 

shipping segment. Furthermore, 13 companies (10.3%) were operating in various shipping 

segments, such as transportation of cars with car carriers, provision of offshore service with 

OSV vessels and cruise shipping with cruise ships. Lastly, most public maritime shipping 

companies, i.e., 35 companies (27.8%), were operating in more than one shipping segments by 

owning diversified fleets.  

In terms of the place of listing, most of the maritime shipping companies, i.e., 50 companies 

(39.7%), were listed on U.S. stock exchanges, i.e., Nasdaq and NYSE. In addition, the stocks 

of 23 maritime shipping companies (18.3%) traded on the Oslo Stock Exchange, while 9 

companies (7.1%) were listed on other European stock exchanges, i.e., Borsa Italiana, 

Copenhagen Stock Exchange, Deutsche Börse Xetra, Euronext Brussels Stock Exchange, and 

Nasdaq Stockholm. Finally, 17 companies (13.5%) were public in China via stock listings on 
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the Hong Kong Stock Exchange and Taiwan Stock Exchange, and 27 companies (21.4%) were 

listed on other stock exchanges in Asia, such as the Bombay Stock Exchange, Bursa Malaysia, 

Korea Stock Exchange, National Stock Exchange of India, Qatar Stock Exchange, Singapore 

Exchange, Stock Exchange of Thailand, and Tokyo Stock Exchange.   

Based on the sample of active and public maritime shipping companies in 2019, we compiled 

a panel dataset with 126 companies for the period 2009 to 2019 resulting to 1,386 company-

years. Due to the delisting and new listing of stocks during 2009-2019, financial data for 151 

company-years were not available making our panel dataset unbalanced. The development of 

dependent and independent variables was based on financial data that were extracted from the 

Bloomberg database.  

3.2 Variables 

3.2.1 Trade working capital 

The main variable of our study is the net working capital. Net working capital, calculated as 

trade receivables plus inventory, minus accounts payable (scaled by total assets or sales), has 

been used as a variable for working capital management (e.g., Filbeck et al., 2017; Le, 2019; 

Moussa, 2019). However, this approach does not include other current assets and other current 

liabilities that tie cash and reserve cash, respectively. Other current assets, among others, 

include prepaid expenses and accrued revenue. Furthermore, other current liabilities, among 

others, comprise accrued liabilities and deferred revenues. Therefore, in our study we expand 

the definition of net working capital to include all other current assets and all other current 

liabilities that their active management is associated with cash flow streams (Boisjoly et al., 

2020). We call the variable of working capital that indicates whether cash is tied or released by 

working capital management ‘trade working capital’ to distinguish it from net working capital 

as defined and used in literature. Following a top-down approach, we calculate trade working 

capital (TWC) by excluding from total working capital, total cash, and the current portion of 

long-term debt (see Eq. 1) 

𝑇𝑊𝐶 = (𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐴𝑠𝑠𝑒𝑡𝑠 −  𝐶𝑎𝑠ℎ & 𝐶𝑎𝑠ℎ 𝐸𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑡𝑠) −  (𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐿𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠 −

 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑃𝑜𝑟𝑡𝑖𝑜𝑛 𝑜𝑓 𝐷𝑒𝑏𝑡)   (Eq. 1) 

Contrary to prior studies (e.g., Tingbani et al., 2020), we differentiate between the positive and 

negative values of TWC, because these two cases represent two separate constructs.  

Trade debit 

In particular, a positive TWC suggests that the total value of current trade assets, such as trade 

receivables, inventory, prepaid expenses and accrued revenue, is higher compared to the total 

value of current trade liabilities, such as accounts payable, accrued liabilities and deferred 

revenues (see Eq. 2).  
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𝑇𝑊𝐶 = (𝐶𝑢𝑟𝑟𝑒𝑛𝑡𝐴𝑠𝑠𝑒𝑡𝑠 − 𝐶𝑎𝑠ℎ & 𝐶𝑎𝑠ℎ 𝐸𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑡𝑠) − (𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐿𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠 −

𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑃𝑜𝑟𝑡𝑖𝑜𝑛𝑜𝑓 𝐷𝑒𝑏𝑡) > 0 ⇔ (𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐴𝑠𝑠𝑒𝑡𝑠 −  𝐶𝑎𝑠ℎ & 𝐶𝑎𝑠ℎ 𝐸𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑡𝑠) >

(𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐿𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠 −  𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑃𝑜𝑟𝑡𝑖𝑜𝑛 𝑜𝑓 𝐷𝑒𝑏𝑡)    (Eq. 2) 

This, in turn, implies that the company has tied cash liquidity by providing credit to its clients 

(Sagner, 2010), or in the case of maritime shipping companies to its charterers. Thus, we call 

the cases of positive TWC, trade debit. As per similar studies (see Aktas et al., 2015), trade 

debit is scaled over revenues (TD) to factor in the difference size of the maritime shipping 

companies.        

Trade credit 

A negative TWC suggests that the total value of current trade liabilities is higher compared to 

the total value of current trade assets (see Eq. 3).  

𝑇𝑊𝐶 = (𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐴𝑠𝑠𝑒𝑡𝑠 − 𝐶𝑎𝑠ℎ & 𝐶𝑎𝑠ℎ 𝐸𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑡𝑠) − (𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐿𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠 −

𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑃𝑜𝑟𝑡𝑖𝑜𝑛 𝑜𝑓 𝐷𝑒𝑏𝑡) < 0 ⇔ (𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐿𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠 −  𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑃𝑜𝑟𝑡𝑖𝑜𝑛 𝑜𝑓 𝐷𝑒𝑏𝑡) >

(𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐴𝑠𝑠𝑒𝑡𝑠 −  𝐶𝑎𝑠ℎ & 𝐶𝑎𝑠ℎ 𝐸𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑡𝑠)    (Eq. 3) 

Consequently, the company has reserved cash liquidity by obtaining credit from its suppliers 

and business partners (Sagner, 2010). Thus, we refer to the cases of negative TWC as trade 

credit. Like trade debit, trade credit is scaled over revenues (TC) to factor in the different size 

of the maritime shipping companies.        

3.2.1 Other variables 

Based on the literature review, we introduce several independent variables that may influence 

the magnitude of maritime shipping companies’ trade credit and trade debit. The first 

independent variable under investigation is profitability. Prior studies in maritime shipping are 

using profit margin, or net income over revenue, to measure profitability (see Andrikopoulos 

et al., 2021a). In general, profitability is an indicator that captures the chartering efficacy of 

maritime shipping companies and the competence to manage their expenses. Therefore, a 

higher profit margin compared to the profit margin of peer companies suggests better 

commercial and cost efficiency (Grammenos et al., 2008). The second independent variable is 

financial leverage, which is measured as total debt over total assets, and is frequently used in 

shipping-related empirical studies (see Alexandridis et al., 2020; Drobetz et al., 2019; Kotcharin 

& Maneenop, 2020). The third independent variable is the size of the company. The most 

commonly used proxy variable for company size, is either the natural logarithm of total book 

assets (e.g., Alexandridis et al., 2020; Drobetz et al., 2021), or the natural logarithm of market 

capitalization (e.g., Kotcharin and Maneenop, 2020). In our study, we measure the company 

size based on the natural logarithm of market capitalization, as it captures firms’ size 

heterogeneity from an investor’s perspective. The fourth independent variable is the companies’ 
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weighted average cost of capital (WACC). Given the fact that maritime shipping is a capital-

intensive industry (Alexandridis et al., 2020; Drobetz et al., 2019), the cost of various sources 

of capital is of paramount importance in shipping-related research (Zhang & Lam, 2018). The 

fifth independent variable is financial distress. We use companies’ free cash flow as a proxy of 

financial distress because cash liquidity has been found to be an important determinant of 

financial distress in literature (see Baños-Caballero et al., 2013; Bonfim, 2009; Chang et al., 

2014) including shipping-related studies (see Drobetz et al., 2016; Lee & Pak, 2018). To avoid 

collinearity issues, we construct a binary variable taking the value of 1 when the company 

reports negative free cash flow, and the value of zero when the company reports positive cash 

flow. The sixth independent variable is institutional ownership. Institutional ownership is 

closely related to the quality of corporate governance and it is thus, widely used in empirical 

studies in the field of finance (see Alvarez et al., 2018; Borochin & Yang, 2017), and in 

seaborne transportation research (see Andrikopoulos et al., 2021b, Drobetz et al., 2021; 

Tsouknidis, 2019). The seventh independent variable is corporate power. In literature, corporate 

power is an important determinant of trade credit (see Cosci et al., 2020; Shi et al., 2020). Cosci 

et al. (2020) proxy firm market power by size and dummies for firms not setting the same price 

for all customers and for selling mainly to local customers. Shi et al. (2020), in a different 

context, proxy firm power through an indicator of political connections and by using a legal 

rights index, i.e., creditor protection index. In the relevant shipping literature, no similar study 

has been undertaken so far. In our study, we construct a dummy variable to measure company 

power that takes the value of 1 in cases in which the financial performance, i.e., return on assets 

(ROA), is greater than its mean value across all sample observations, and zero otherwise. The 

eighth independent variable is corporate growth. As per recent studies (see Drobetz et al., 2021), 

corporate growth is measured by the percentage change in revenue between two successive 

fiscal years. The ninth and tenth independent variables are cash liquidity and cash generation 

capacity, respectively. Cash and cash equivalents over total assets, measured as a proxy variable 

of cash liquidity (see Alexandridis et al., 2020; Andrikopoulos et al., 2021b; Kotcharin & 

Maneenop, 2020) and free cash flow, measured as proxy variable of free cash flow generation 

(see Drobetz et al., 2019) are frequently used in shipping-related literature as independent 

variables. Finally, the eleventh independent variable is asset intensity–the terms asset 

tangibility and asset intensity are being used interchangeably in literature (see Alexandridis et 

al., 2020; Drobetz et al., 2013; Drobetz et al., 2021; Kotcharin & Maneenop, 2020).    

In addition to the independent variables for the empirical investigation of the determinants of 

trade credit and trade debit, we employ some variables as dependent variables to investigate the 

effects of trade credit. The first variable is financial performance measured by ROA. ROA, as 

an accounting-based measure of financial performance, has been used in recent shipping-related 
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empirical studies (see Drobetz et al., 2019). The second variable is equity value, which is 

measured by the market-to-book ratio of equity as per recent studies in shipping industry (e.g., 

Kotcharin & Maneenop, 2020). The third variable is asset risk, measured by the annualized 

standard deviation of maritime shipping companies stock price returns (see Alexandridis et al., 

2020; Drobetz et al., 2013). Lastly, for the investigation of trade credit effects, we have used 

the natural logarithm of revenue, institutional ownership, as well as two corporate governance 

variables, i.e., board independence and CEO duality, as control variables as per common 

practice in shipping-related studies (see Andreou et al., 2014; Andrikopoulos et al., 2021a; 

Andrikopoulos et al., 2021b).    
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Table 1 – Variables 

Panel A: Description of variables 

Variable Coding Definition 

Trade Debit ratio TD  Current assets minus total cash minus current liabilities 

plus current debt over revenue, when TWC>0 

Trade Credit ratio TC  Absolute value of current assets minus total cash minus 

current liabilities plus current debt over revenue, when 

TWC<0 

Profitability INCM Net income over revenue 

Financial leverage LEVER Total debt over total assets 

Company size MCAP Natural logarithm of market capitalization 

Cost of capital  WACC Weighted average cost of capital, as estimated by 

Bloomberg 

Financial distress DISTR Dummy variable: takes value of either 1 if the free cash 

flows are higher than zero, or 0 if free cash flows are less 

than zero 

Institutional ownership INSTIT Percentage of total stock held by institutional investors 

Corporate Power POWER Dummy variable: takes value of either 1 if the value of 

Return on Assets is higher than the mean, or 0 if the 

value of Return on Assets is less than the mean. 

Cash liquidity CLIQ Total unrestricted cash over total assets 

Cash generation capacity CGC Free cash flows over total assets 

Asset intensity AINTEN Total fixed assets over total assets 

Corporate growth GROWTH Yearly change in revenue (in %) 

Financial performance ROA Return on Assets, i.e., Earnings before interest over total 

assets 

Equity value EQVALUE Market capitalization over book value of total equity 

Risk RISK Annualized standard 

deviation of daily stock returns 

Company size (Control 

Variable) 
REV Natural logarithm of revenue 

Corporate governance 

variable 1 (Control 

Variable) 

BIND Percentage of independent members of the Board of 

Directors 

Corporate governance 

variable 2 (Control 

Variable) 

CEOD Dummy variable: takes value of 1 if the CEO is also 

Chairman of the Board, or 0 otherwise 
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Panel B: Descriptive statistics 
 Mean Median Maximum Minimum Std. Dev. 

TD 1.738 0.104 495.47 0.003 23.389 

TC 0.591 0.079 52.81 0.001 3.868 

INCM -0.199 0.026 12.008 -74.74 2.398 

LEVER 0.503 0.471 23.152 0.000 0.720 

MCAP 5.938 6.092 10.760 -0.186 1.703 

WACC 6.046 5.540 30.280 0.000 6.249 

DISTR 0.472 0.000 1.000 0.000 0.499 

INSTIT 41.683 40.249 121.56 0.000 28.572 

POWER 0.493 0.000 1.000 0.000 0.500 

CLIQ 0.089 0.062 0.879 0.000 0.086 

CGC -0.044 0.000 1.334 -4.061 0.265 

AINTEN 0.694 0.764 0.991 0.000 0.222 

GROWTH 0.148 0.016 55.81 -0.964 1.860 

ROA 0.060 0.059 3.698 -3.122 1.031 

EQVALUE -0.055 -0.031 3.709 -3.238 0.975 

RISK -0.004 -0.003 2.937 -3.287 0.996 

REV 6.830 6.621 11.452 2.906 1.600 

BIND 0.511 0.571 1.000 0.000 0.249 

CEOD 0.350 0.000 1.000 0.000 0.477 

 

Panel B of Table 1 presents the descriptive statistics for the variables used in our study. We 

observe that both of the main variables of interest, i.e., TC and TD, have outlier values, i.e., 

maximum of 52.81 and 495.47 for TWC and TD, respectively. We windsorized our models 

across the relevant observations without any significant influence in the results. Therefore, we 

kept the outlier values to utilize all information available and all companies in our dataset. We 

also observe that INSTIT has maximum value of 121.56%, because there are two cases in our 

sample in which institutional ownership exceeds 100 percent of total shares outstanding. This 

implies on top of the shares that institutional investors own, their ownership includes additional 

shares due to short selling practices. 

4. Analysis 

4.1 Empirical results: Determinants of trade credit and trade debit 

Our panel data contains information on both the dynamic behaviour of shipping companies 

through time, as well as the individual differences among them. Nevertheless, some of the 

companies participating have missing observations and this renders our sample unbalanced. 

The first question posed is whether an unbalanced sample is caused by panel attrition. If so, 

random sampling does not hold, and this will directly affect the validity of drawing inference 

about the population of the shipping companies we are studying.  
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A simple test was suggested by Nijman and Verbeek (1992a) in the context of both random and 

fixed effects estimation, where we define and add the lagged selection indicator, si,t-1, to the 

equation, estimate the models by fixed effects (on the unbalanced panel), and do a t-test 

(perhaps making it fully robust) for the significance of si,t-1.  

Given y𝑖𝑡 = x𝑖𝑡𝛽 + 𝑢𝑖𝑡    we define 

𝑠𝑖𝑡 = {
1 𝑖𝑓 (𝑥𝑖𝑡 ,𝑦𝑖𝑡 )𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑏𝑙𝑒

0                        𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
 

Under the null hypothesis, uit is uncorrelated with sir for all r, and so selection in the previous 

period should not be significant in the equation at time t. We run the above test, found it 

insignificant, and proceeded with the standard methods for panel estimation. 

We investigate the characteristics of trade credit and trade debit behaviour for our sample of 

public maritime shipping companies through unbalanced panel data analysis. This allows us to 

explore company heterogeneity and draw conclusions that explain it. Drawing from the 

literature we specify our models as follows: 

𝑇𝐶𝑖𝑡 =

𝑓(𝐼𝑁𝐶𝑀𝑖𝑡 , 𝐿𝐸𝑉𝐸𝑅𝑖𝑡, 𝑀𝐶𝐴𝑃𝑖𝑡 , 𝑊𝐴𝐶𝐶𝑖𝑡, 𝐷𝐼𝑆𝑇𝑅𝑖𝑡 , 𝐼𝑁𝑆𝑇𝐼𝑇𝑖𝑡 , 𝑃𝑂𝑊𝐸𝑅𝑖𝑡 , 𝐶𝐿𝑖𝑡 , 𝐴𝐼𝑁𝑇𝐸𝑁𝑖𝑡 , 𝐺𝑅𝑂𝑊𝑇𝐻𝑖𝑡)     

(Eq. 4) 

𝑇𝐷𝑖𝑡 =

𝑓(𝐼𝑁𝐶𝑀𝑖𝑡 , 𝐿𝐸𝑉𝐸𝑅𝑖𝑡, 𝑀𝐶𝐴𝑃𝑖𝑡 , 𝑊𝐴𝐶𝐶𝑖𝑡, 𝐷𝐼𝑆𝑇𝑅𝑖𝑡 , 𝐼𝑁𝑆𝑇𝐼𝑇𝑖𝑡 , 𝑃𝑂𝑊𝐸𝑅𝑖𝑡 , 𝐶𝐿𝑖𝑡 , 𝐴𝐼𝑁𝑇𝐸𝑁𝑖𝑡 , 𝐺𝑅𝑂𝑊𝑇𝐻𝑖𝑡)     

(Eq. 5) 

𝑖 = number of companies in our study, i.e., 126 companies, and  

𝑡 = number of years in our study, i.e., 11 years. 

Corporate liquidity (CL) is included as an interaction variable CLIQ*CGC, which measures the 

effect of cash liquidity and cash generation capacity on TC and on TD.   

Initially, we the compared fixed and random effects estimations using Hausman test for 

unbalanced panel data (Wooldridge, 2019), and proceeded with fixed effects estimation. Table 

2 shows that in both equations of our model the null hypothesis of random effects is rejected at 

1% level of significance. 

Table 2 - Hausman Test 

Dependent Variable Chi-Sq Statistic P-value Regression Model 

TC 10.531 0.0081 Random Effects 

TD 15.025 0.0029 Random Effects 
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We estimate separately Eq. 4 and Eq. 5 for TC and TD, respectively, as the dependent variables. 

We initially estimate with panel least squares using fixed effects and robust errors, see Column 

(1) in Table 3 and Table 4. A rather extensive number of regressors was found to be 

insignificantly different from zero and some with a puzzling sign. The presence of leverage, 

profitability, and corporate governance variables in our model such as, INSTIT and CEOD, 

impinge on the presence of endogeneity, even though fixed effects are expected to control for 

the impact of omitted variables in our model. 

We proceed by selecting Fixed Effects 2SLS as the appropriate method of estimation but, again, 

some coefficients had a puzzling sign in the context of economic theory with low significance. 

We believe the cause of this to be a serial correlation between one or more of the regressors 

with the error term in both equations of our model. As a result, our estimates are not efficient. 

Therefore, we decided to use a dynamic Generalized Method of Moments (GMM) approach 

that can effectively address arbitrary patterns of autocorrelation and heteroskedasticity (Ahn et 

al., 1999). HAC standard errors are considered to be robust in terms of both heteroscedasticity 

and autocorrelation. The rationale behind the GMM method is given below. 

Assume that we have 𝑌𝑖𝑡 = 𝑋𝑖𝑡𝛽 + 𝑢𝑖𝑡 

and 𝑢𝑖𝑡 = 𝛼𝜄 + 𝜀𝑖𝑡where 𝑖=1, …126 and 𝑡=1, ...11. 

If some of the variables are endogenous and correlated with the error term, we can find a set of 

instruments  𝛧1, … 𝛧𝑛  correlated with the 𝑋’s but not with the error term, which can be used 

in the estimation. We then use 𝑍 to solve the orthogonality conditions 𝛦(𝛧𝜄
′𝑢𝑖) = 0 in terms of 

𝛽 (Wooldridge, 2001). 

The challenge of using this method is to choose appropriate instruments. To choose the 

instruments we follow the well-known methodology by Lewbel (1997) and Tsionas (2012), 

who showed that if we have a functional form 𝑌 = 𝑓(𝑋, 𝑍), 𝑌 = 𝑇𝐶𝑖 and  𝑌 = 𝑇𝐷𝑖  for the 

second equation in our model, where 𝑋 are endogenous, 𝑋 = (𝐼𝑁𝐶𝑀, 𝐿𝐸𝑉𝐸𝑅, 𝐶𝐿𝐼𝑄, 𝐼𝑁𝑆𝑇𝐼𝑇)  

and 𝑍 predetermined, 𝑍 = (𝑀𝐶𝐴𝑃, 𝑊𝐴𝐶𝐶, 𝐴𝐼𝑁𝑇𝐸𝑁)  

we define valid instruments expressed in deviation form as 𝑥 × 𝑧, 𝑥 × 𝑦, 𝑧 × 𝑦, but also 𝑥 × 𝑥 

and 𝑦 × 𝑦. In total we use 24 instruments.  

We present our results based on Arellano and Bond’s (1991) methodology on dynamic panels 

in Column (3) of Tables 3 and 4. The results indicate that our estimates for all the determinants 

of trade credit are significant at 1% level. In addition, our estimates for all the determinants of 

trade debit are significant at 1% level, except for corporate liquidity that is significant at 10% 

level.   
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Table 3 - Determinants of Trade Credit 

Independent Panel (LS) Panel (2SLS) 
Panel (Arelano-

Bond GMM) 

Variables (1) (2) (3) 

C 31.926 *** -51.406 ***   

 (9.1107)  (13.4560)  
  

TC(-1)     0.730 *** 
 

    (0.0002)  

INCM -0.001  -0.514  -0.496 *** 
 (0.0081)  (0.5563)  (0.0375)  

LEVER -0.005 *** 0.004  -0.285 *** 
 (0.0017)  (0.0037)  (0.0086)  

MCAP 0.078 *** 0.138 *** 0.013 *** 
 (0.0182)  (0.0076)  (0.0000)  

WACC -1.088 *** 1.378 ** 0.105 *** 
 (0.3578)  (0.6876)  (0.0056)  

DISTR 0.253  -0.514 * 0.954 *** 
 (0.1726)  (0.2834)  (0.0076)  

INSTIT -0.045  0.225 *** -0.193 *** 
 (0.0364)  (0.0781)  (0.0022)  

POWER -0.025  -3.319 *** 0.481 *** 
 (0.2179)  (0.5920)  (0.0042)  

CL 0.232  -1.313 * -0.803 *** 
 (0.2618)  (0.7262)  (0.0488)  

AINTEN -0.171 * 0.720 *** 0.526 *** 
 (0.1013)  (0.1556)  (0.0121)  

GROWTH 0.065  -0.795 *** -0.308 *** 
 (0.1518)  (0.2103)  (0.0228)  

Prob.(J-statistic)     0.000   0.308   

 Note: Figures in ( ) are standard errors. *, ** and ***, indicate significance at the 10%, 5% 

and 1% levels, respectively. The method of estimation is the Arelano-Bond GMM. 
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Table 4 - Determinants of Trade Debit 

Independent Panel (LS) Panel (2SLS) 
Panel (Arelano-

Bond GMM) 

Variables (1) (2) (3) 

C 36.181 *** 2.704 ***   

 (2.7724)  (0.7308)  
  

TD(-1)     0.039 *** 
 

    (0.0079)  

INCM -0.129 ** -0.015  0.695 *** 
 (0.0536)  (0.0419)  (0.1515)  

LEVER 0.082 *** 0.027 ** 0.937 *** 
 (0.0225)  (0.0131)  (0.0878)  

MCAP 0.016 *** -0.041 *** -0.015 *** 
 (0.0008)  (0.0021)  (0.0004)  

WACC -0.161 *** 0.063  -0.108 *** 
 (0.0585)  (0.0491)  (0.023)  

DISTR -0.003  -0.020 ** -0.215 *** 
 (0.0056)  (0.0089)  (0.0132)  

INSTIT -0.053 *** -0.004  -0.195 *** 
 (0.0094)  (0.0041)  (0.0839)  

POWER -0.011  -0.046 *** 0.212 *** 
 (0.0073)  (0.0058)  (0.0102)  

CL 0.757  0.014  0.602 * 
 (0.5059)  (0.0274)  (0.3527)  

AINTEN -4.736 *** -0.033 ** -5.327 *** 
 (0.3695)  (0.0146)  (1.3076)  

GROWTH 0.254  0.084  0.522 *** 
 (0.2235)  (0.1078)  (0.1537)  

Prob.(J-statistic)     0.064   0.193   

 Note: Figures in ( ) are standard errors. *, ** and ***, indicate significance at the 10%, 5% 

and 1% levels, respectively. The method of estimation is the Arelano-Bond GMM. 

 

4.2 Empirical results: Effects of trade credit  

We next conducted a canonical correlation analysis between financial performance, equity 

value, and risk, as measured by ROA, EQVALUE, and RISK variables, respectively and trade 

credit as represented by TC variable as well as the control variables REV, BIND, CEOD and 

INSTIT. 

𝑅𝑂𝐴𝑖, 𝐸𝑄𝑉𝐴𝐿𝑈𝐸𝑖, 𝑅𝐼𝑆𝐾𝑖 = 𝑓(𝑇𝐶𝑖, 𝑅𝐸𝑉𝑖, 𝐵𝐼𝑁𝐷𝑖, 𝐶𝐸𝑂𝐷𝑖, 𝐼𝑁𝑆𝑇𝐼𝑇𝑖 )     (Eq. 6) 

𝑖 = number of companies in our study, i.e., 126 companies 

 

We derived three canonical correlation functions using the variables of the set (TC, REV, 

BIND, CEOD, INSTIT) as predictors (see Table 5). The squared canonical correlation is 0.11, 

0.005 and 0.009, for Function 1, Function 2, and Function 3, respectively. In addition, the model 

overall is statistically significant at the 6% level by the Wilk’s criterion, λ=0.836, p<0.062. 
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Specifically, the model explains about 16.4% (1- λ) of the variance between the two variable 

sets. However, looking at each function separately, it appears that the second and the third 

functions are statistically insignificant, thus, they are made redundant from the model (squared 

canonical correlation 0.005 and 0.009) and only the first function is kept. Table 6 presents the 

standardized canonical function coefficients and structure coefficients Rc for Function 1. The 

squared structure coefficients R2
c are also given. Looking at the Function 1 coefficients, we 

observe that ROA and EQVALUE variables make primary contribution to this set of variables 

since they have the larger canonical correlation coefficients, while RISK makes a secondary 

contribution. This is supported by the squared structure coefficients which represent the 

percentage of shared variance between each observed variable and the dependent c variable set 

created from the observed. 

The other side of the equation on Function 1 is the predictor set, i.e., TC, BIND, CEOD, and 

INSTIT. Table 6 results show that TC is the main and perhaps only contributor variable to the 

predictor set, secondary contribution is made by REV. Because the structure coefficient for TC 

is negative, it is positively related to all variables included in the dependent variable set, i.e., 

ROA, EQVALUE and RISK. 

 

Table 5 - Canonical Correlation Functions 

 Canonical 

Correlation 

Squared Canonical 

Correlation 

P-Value 

Function 1 0.332 0.110 0.002 

Function 2 0.226 0.050 0.112 

Function 3 0.097 0.009 0.360 

Wilk’s Lambda 0.836   

 

Table 6 - Canonical Solution for Function 1 

Variable Coefficient Rc R2
c 

ROA -1.104 -0.992 0.984 

EQVALUE 0.141 -0.652 0.425 

RISK -0.075 -0.0573 0.003 

TC -0.894 -0.999 0.998 

REV -0.502 0.600 0.360 

BIND -0.027 0.370 0.140 

CEOD 0.416 0.080 0.006 

INSTIT 0.012 0.341 0.116 
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5. Discussion 

Regarding the determinants of net working capital, our empirical research indicates that 

profitability, measured as net income over revenue, is negatively related to trade credit and 

positively related to trade debit. These findings dissent from some prior studies proposing that 

high profitable companies are operating with low levels of net working capital, because they 

have better access to trade credit financing from their suppliers and they can maintain lower 

levels of inventories (see Azami & Tabar, 2016; Baños-Caballero et al., 2010, 2013; Haron & 

Norman, 2016; Uyar, 2009; Valipour et al., 2012; Zariyawati et al., 2016). Nevertheless, our 

findings concur with several studies in the field of working capital management. In particular, 

we find that companies with high levels of profitability are less concerned with parsimonious 

working capital management, and therefore, they tend to maintain higher levels of inventories 

and/or provide more credit to their customers (Abbadi & Abbadi, 2013; Al-Talab et al., 2010; 

Gill et al., 2010; Mansoori & Muhammad, 2012; Moussa, 2019; Narender et al., 2008; Nazir & 

Afza, 2009; Nyeadi et al., 2018; Onaolapo & Kajola, 2015; Rehman et al., 2017; Saarani & 

Shahadan, 2012). Thus, for companies operating in maritime shipping industry, high 

profitability is a cushion that allows companies to operate with higher receivables, inventories, 

and other current trade assets and/or lower payables and other current trade liabilities.       

Furthermore, our results provide empirical evidence that financial leverage is negatively and 

positively related to trade credit and trade debit, respectively. Our results diverge from prior 

studies, which suggest that highly leveraged companies seek to maintain low levels of positive 

net working capital, i.e., low trade debit, to avert more risk and interest cost associated with 

additional debt (Baños-Caballero et al., 2010) and/or more dilution related to equity issuance 

(Nakamura & Palombini, 2010) to fund the liquidity gap due to the tied cash in receivables and 

inventories. However, some studies in working capital management have found that there is a 

positive relationship between financial leverage and net working capital (Afrifa & Gyapong, 

2017; Goel & Sharma, 2015; Naser et al., 2013; Sardo & Serrasqueiro 2021; Valipour et al., 

2012). Our findings do not only fit to these empirical results, but they are also in line with 

pecking order theory. The pecking order theory proposes that companies prioritize their sources 

of capital based on the cost each source of capital (Myers & Majluf, 1984). Therefore, internal 

sources of capital financing come first, followed by debt capital, while equity capital is used as 

a last resort. Pecking order theory has been tested and validated in maritime shipping industry 

(Alexandridis et al., 2020). Trade credit, i.e., negative net working capital, can be seen as an 

internal source of capital in the sense that it is to the discretion of the companies to delay 

payments to their suppliers without necessarily asking for their consent. In these cases, trade 

credit is not a legally binding agreement between a company and its suppliers that allows 

payment deferrals of exchanged goods and services for a specified period. On the contrary, in 
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these cases, trade credit is a unilateral arrangement for prolongation of overdue payments to 

suppliers and creditors without their consent and without any addition cost for the debtor. 

Therefore, in line with pecking order theory, the negative relationship between debt capital and 

trade credit suggests that maritime shipping companies, which can impose payment deferrals 

to their suppliers, are assuming lower debt due to the priority of internal sources of capital (i.e., 

trade credit) over external sources of capital (such as debt). Therefore, our empirical results 

shed some light on the complex relationship between trade credit and debt financing, i.e., 

whether trade credit and loan financing should be viewed as complements or substitutes 

(Atanasova, 2007; Bastos & Pindado, 2013). In addition, our findings are in line with the 

proposition that trade credit financing is used relatively less by companies with better access to 

debt financing (Hill et al., 2017). 

Moreover, our empirical study found a positive and negative relationship between company 

size and trade credit and trade debit, respectively. Our results provide empirical support to the 

arguments that larger companies can achieve better credit terms with their suppliers, due to 

their higher negotiating power and due to the higher number of suppliers they do business with 

(Nazir 2009; Petersen & Rajan, 1997). However, our results diverge from the proposition that 

larger companies are usually more creditworthy and, therefore, have better access to bank and 

capital market financing compared to smaller companies, thus relying less in trade credit 

financing (Atanasova, 2012; Hill et al., 2017). In any case, our results in conjunction with 

literature seem to confirm the proposition that trade credit and debt, or equity, seems to be 

substitutional, rather than complemental, sources of capital.   

Regarding the impact of cost of capital on the magnitude of net working capital, our empirical 

results indicate a positive and negative relationship between weighted average cost of capital, 

and trade credit and trade debit, respectively. Our findings not only seem to coincide with the 

argument that a higher overall cost of capital, which includes cost of debt, motivates companies 

to reduce net working capital since the tied cash in receivables and inventories is more 

expensive (Baños-Caballero et al., 2013), but also, they concur with pecking order theory. 

Specifically, maritime shipping companies are more likely to use the less expensive trade credit 

financing during periods of increasing cost of capital because pecking order theory suggests a 

negative relationship between costly external sources of capital, such as debt and equity, and 

less expensive internal sources of capital (Alexandridis et al., 2020), such as trade credit.  

In terms of the financial distress, our empirical results reveal a positive association with trade 

credit and a negative association with trade debit. These findings corroborate with prior studies 

in working capital management. Particularly, financially constrained companies are deferring 

payments to their suppliers, are curtailing trade credit levels provided to their customers, and 

are minimizing their inventories to bolster their cash liquidity (Carbo-Valverde et al., 2016; 
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Choi & Kim, 2005; Hill et al., 2017; Shi et al., 2020; Yazdanfar & Ohman, 2020). For maritime 

shipping industry, there is empirical evidence that the probability of default is negatively related 

to net working capital, or positively related to trade credit, because maritime shipping 

companies with negative working capital do not have enough current assets to meet their short-

term obligations (Grammenos et al., 2008).   

Our study also provides empirical insight into the relationship between institutional ownership 

and the magnitude of net working capital. A recent prior study investigating the effect of 

institutional ownership on firm performance in maritime shipping industry, has found that net 

working capital is not a significant determinant of firm valuation (Drobetz et al., 2021). 

However, the relationship between institutional ownership and net working capital has not been 

investigated yet in a maritime shipping setting. Our results point out that there is an inverse 

relationship between institutional ownership and both trade credit and trade debit. This 

suggests, among others, that the determinants of either trade credit or trade debit should not be 

examined by merely using the continuous variable of net working capital. Turning to the 

explanation of our empirical results, a plausible justification is that institutional investors are 

directing companies’ decision towards a more balanced working capital management. It is 

commonly accepted that higher institutional ownership is associated with more efficient 

corporate governance and better monitoring of senior management, thereby being related to 

increased equity valuations (Chung & Zhang, 2011). In addition, institutional investors are 

focusing on shareholder value because their performance, and therefore, their compensation is 

often measured in terms of the return of the companies that they invest in (Drobetz et al., 2019). 

In their effort to enhance equity valuation, institutional investors may exercise their power to 

the management of companies to release tied cash liquidity in current trade assets, and thus, 

leading to lower trade debit. Lastly, institutional ownership is positively related to financings 

with low risk and relatively long-time horizon (Thomsen & Pedersen, 2000). Therefore, 

institutional investors may prevent management from using trade credit financing, which is 

short-term in nature (Bastos & Pindado, 2013; Bougheas et al., 2009) and thus, leading to lower 

trade credit.      

Furthermore, our findings indicate that corporate power is positively related to the magnitude 

of trade credit as well as to the magnitude of trade debit. Our findings confirm prior studies in 

the field of finance that propose that companies do not use their power and their influence in 

their market to demand prompt payments from their customers. In addition, powerful 

companies tend to follow market practices in terms of receivables collection and they “tie up” 

cash to other current trade assets, such inventories, in anticipation of future revenue growth 

(Kieschnick et al., 2006). Lastly, the positive association between corporate power and trade 
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credit found is expected in view of prior studies indicating that dominant companies use their 

power to impose payment deferrals to their suppliers (Tingbani et al., 2020). 

As far as the corporate liquidity is concerned, our empirical research suggests that the combined 

effect of cash liquidity and cash generation capacity is negatively related to trade credit and 

positively related to trade debit. Our findings verify the argument that companies capable of 

generating higher level of cash flows can afford to provide more credit or longer tenure of credit 

to their customers, since their cost of capital is lower due to the low cost of internal funds 

(Baños-Caballero et al., 2010; Baños-Caballero et al., 2014). In addition, cash rich companies, 

which generate higher level of cash flows, are not under any necessity to use trade credit as a 

source of financing, and thus, defer their payments to suppliers (Afrifa & Gyapong, 2017; Hill 

et al., 2017). 

Moreover, our study provides empirical evidence that there is a positive relationship between 

asset intensity and trade credit, as well as an inverse relationship between asset intensity and 

trade debit. Our empirical results support the findings of some generic studies that companies 

with higher asset intensity are financing their investment in fixed assets, i.e., vessels for 

maritime shipping companies, with trade credit (Chauhan & Banerjee, 2018; Salawu & Alao, 

2014; Zariyawati et al., 2016). These findings suggest that although trade credit is considered 

to be short-term in nature, negative trade working capital, i.e., trade credit, can persist for a very 

long period. This proposition coincides with Chauhan’s (2019) empirical evidence of 

persistence in working capital allocations. In addition, investing in fixed assets seems to 

compete with investment in trade debit, i.e., cash tied in current trade assets, leading to a 

negative relationship between the level of fixed assets and trade debit (Fazzari & Petersen, 

1993). 

Our empirical results also suggest that there is negative association between corporate growth 

and trade credit and positive association between corporate growth and trade debit. Our findings 

confirm the literature’s proposition that companies operating in low market demand 

environment tend to extend more credit to their customers to achieve the anticipated revenue 

growth levels (Molina & Preve, 2009). Furthermore, companies experiencing high growth 

opportunities are likely to “tie” more cash in current trade assets, such as inventories, to exploit 

these opportunities (Jeng-Ren et al., 2006). 

Turning to the effects of trade credit, we found that there is a positive relationship between 

trade credit and financial performance. Our findings contradict with Enqvist et al. (2014) who 

argue that shorter account payable cycles improve financial performance. However, our results 

concur with Cao et al. (2022) and Lyngstadaas and Berg (2016), who suggest that implementing 

working capital policies, i.e., payment deferrals to suppliers, generally increase firm 
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performance. In addition, our findings shed some light on Baños-Caballero et al.’s (2012) 

puzzling conclusion that both high and low net working capital levels are associated with a 

lower firm performance. Lastly, our results contribute to the discussion of Baños-Caballero et 

al. (2014), who propose that an effective working capital, which balances costs and benefits, 

maximizes financial performance. For maritime shipping companies, it seems that the capacity 

to prolong payments to suppliers is related to higher levels of financial performance.  

Furthermore, our empirical study reports a positive relationship between trade credit and equity 

value, confirming de Almeida and Eid’s (2014) empirical finding that decreasing levels of 

working capital increase firm value. Our results lead to the inference that efficient working 

capital management, among others, consists of the capability extending payments to suppliers 

and other creditors without any addition cost, since prior studies indicate that efficient net 

working capital policy improve firm stock performance (Aktas et al., 2015) and that 

shareholders seem to reward companies with superior working capital management strategies 

with higher stock performance and firm market value (Boisjoly et al., 2020; Filbeck et al., 

2017). Our study also provides some colour to Drobetz et al.’s (2021) findings that net working 

capital is not a statistically significant factor of firm value, as measured by market-to-book 

ratio. Therefore, our study contributes to literature regarding the effect of net working capital, 

and thus of trade credit, on the equity value of maritime shipping companies. 

Our study also provides empirical evidence that trade credit is positively related to the risk of 

the company, as measured by the annualized standard deviation of daily stock returns. Thus, 

our findings support the risk and financial performance/equity value (return) trade-off in cases 

of low net working capital, i.e., higher trade credit (Le, 2019; Lyngstadaas & Berg, 2016). 

Particularly, for maritime shipping companies that report low levels of net working capital, high 

level of risk will go hand-in-hand with high level of performance and equity value. Baños-

Caballero et al. (2012) reiterate the key impact of managing current trade assets and current 

trade liabilities on companies’ performance, risk, and value, by mentioning that a more 

aggressive working capital management. i.e., lower investment in net working capital, leads to 

higher returns and risk, whereas a more conservative working capital management, i.e., higher 

investment in net working capital, yields lower returns and risk.     

6. Concluding remarks 

Trade credit is considered to be an important source of capital that substitutes or complements 

the traditional sources of capital (Yazdanfar & Öhman, 2017). Despite the importance of trade 

working capital, and the asset intensity of maritime shipping companies that need diversified 

sources of capital (Alexandridis et al., 2018; Drobetz et al., 2019), its empirical investigation 
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in the setting of the maritime shipping is elusive. Thus, this paper set out to explore the 

determinants and effects of trade credit financing in the maritime shipping industry.  

Regarding the determinants of trade credit, the empirical results of our study indicate that 

company size, cost of capital, financial distress, corporate power, and asset intensity are 

significant antecedents with positive impact on trade credit. Furthermore, our study provides 

empirical evidence that profitability, financial leverage, institutional ownership, corporate 

liquidity, and corporate growth are significant antecedents with negative impact on trade credit. 

Turning to the effects of trade credit, our empirical research suggests that trade credit is a 

significant antecedent with positive impact on financial performance, equity value and on the 

company risk. 

These findings contribute to the interdisciplinary academic streams of international business, 

accounting, finance, and transportation research. First, they respond to the call for future 

research on working capital in service industries, such as maritime shipping industry, that do 

not produce goods, and therefore, they may have low level of inventories and account payables 

(see Boisjoly et al., 2020). Second, they shed some light on the conflicting or inconclusive 

empirical results regarding the direction of relationship between trade credit and several 

determinants of the trade credit, e.g.., profitability (e.g., Haron & Norman, 2016 vs. Moussa, 

2019), financial leverage (e.g., Chauhan & Banerjee, 2018 vs. Sardo & Serrasqueiro 2021), 

company size (e.g., Abbadi & Abbadi, 2013 vs. Nyeadi et al., 2018), institutional ownership 

(e.g., Drobetz et al. 2021 vs. Ben-Nasr, 2016), corporate liquidity (e.g., Chauhan & Banerjee, 

2018 vs. Hill et al., 2017), and corporate growth (e.g., Baños-Caballero et al., 2010 vs. Rehman 

et al., 2017). 

In addition, to the best of our knowledge, this study is the first empirical attempt to investigate 

the determinants and effects of trade credit for maritime shipping companies, enriching the 

body of interdisciplinary literature in international business, accounting, finance, and 

transportation research regarding trade credit financing. Lastly, our study seems to validate 

pecking order theory’s proposition and add to our understanding about the ranking of trade 

credit under pecking order theory. Particularly, capital and asset intensive companies were 

found to prioritize trade credit over external sources of capital, such as debt, contrary to some 

studies (e.g., Hill et al., 2011) but in line with some other studies that challenge the view that 

trade credit is the least preferred type of capital (e.g., Giannetti et al., 2011). Additionally, our 

study provides empirical evidence that capital and asset intensive companies tend to use the 

less expensive trade credit financing when their cost of capital is high, in accordance with 

pecking order theory. 
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Apart from the academic implications, our empirical findings provide important insights to 

principal financial officers of capital and asset intensive companies and investors. Specifically, 

investors should be aware that highly profitable capital and asset intensive companies are less 

concerned with parsimonious working capital management. Furthermore, financially 

constrained capital and asset intensive companies tend to defer payments to their suppliers, as 

well as cash rich capital and asset intensive companies are not under any necessity to use trade 

credit as a source of financing. Moreover, practising managers heavily involved with the 

strategic and financing management functions of their capital and asset intensive companies 

should be conscious that larger and powerful capital and asset intensive companies can impose 

their credit terms to their suppliers. Institutional investors may also exercise their power to the 

management of capital and asset intensive companies to use long-term debt and avoid trade 

credit, which is short-term in nature. Furthermore, practicing managers, seeking to improve 

their capital and asset intensive companies’ financial performance and equity value may use 

trade credit financing, i.e., may seek to secure payment deferrals to their suppliers without any 

additional cost. In these cases, trade credit can be seen as a zero-interest revolving credit 

facility. The principal financial officers need to know that they can make use of this facility, by 

deferring payments to suppliers, when the cash liquidity of their capital and asset intensive 

companies is running short, and partially repay this facility, by paying the overdue liabilities to 

creditors, when the available cash allows it. Therefore, trade credit, as a revolving credit facility, 

can be considered as short-term in tenure, but also perpetual in terms of availability, source of 

capital for maritime shipping companies.  

Lastly, due to the lack of empirical studies investigating the determinants and effects of trade 

credit on maritime shipping or other capital and asset intensive companies, the findings 

presented in our study beckon replication. Future studies are encouraged to further investigate 

the determinants and effects of trade credit, as alternative source of capital, by also using 

qualitative research designs, such as surveys and interviews, to gain deeper insights into what 

drives firms’ approaches to trade credit financing. In addition, future scholars may wish to 

explore additional firm-specific factors that influence, and are being influenced, by trade credit. 

In so doing, the interdisciplinary field of international business, accounting, finance, and 

transportation research will have more rigorous evidence regarding the determinants and effects 

of trade credit as an alternative source of capital for capital and asset intensive companies. 
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