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ABSTRACT 

Determinants of Trade Credit in Pakistan and the Role of 

Financial Development and Credit Information Sharing 

In developing countries, where financial markets and financial institutions are not well-

developed, the usage of trade credit is high. Pakistan is characterized by a relatively 

underdeveloped financial system where most of the nonfinancial firms are credit 

rationed by financial institutions. However, listed manufacturing firms (LMFs) have 

access to both financial market and financial institutions. The simultaneous use and 

extension of trade credit by LMFs shows that these firms redistribute credit to their 

credit constrained customers in Pakistan. The aim of this study is two-fold. First, this 

study investigates the effects of the financial characteristics of LMFs on trade credit 

extended and trade credit used by these firms. Second, this study examines the effect of 

financial development (FD) and credit information sharing (CIS) on the credit 

redistribution by LMFs in Pakistan. A dynamic panel model (DPM) is estimated by 

applying the system GMM (one and two-step) estimator to the financial data of 327 

manufacturing firms listed on the Pakistan Stock Exchange (formerly known as the 

Karachi Stock Exchange) for the time period between 2005 and 2015. The results of 

the study reveal that trade credit extended and trade credit used by LMFs are dynamic 

and are significantly affected by the financial characteristics of these firms. Trade credit 

extended by firms is positively related to credit received from suppliers and banks. This 

finding is consistent with the credit redistribution hypothesis. Furthermore, the 

simultaneous use of both trade credit and short-term bank credit by LMFs shows that 

these firms follow the optimal capital structure policy. The findings of the study also 

show that depth of financial institutions (DFIs) and depth of financial market (DFM) 

are quasi-moderators and have a buffering effect on the credit redistribution by LMFs. 

While, lending rate enhances the credit redistribution by LMFs in Pakistan. The 

findings suggest that credit managers should consider the persistence of their trade 

credit policies and changes in the financial characteristics of their firms while adjusting 

the trade credit policies. Furthermore, managers of LMFs should revise their trade 

credit policies in response to improvements in the level of FD and CIS. 

Keywords: Trade Credit, Financial Development, and Credit Information Sharing.  
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This chapter describes the motivation of this study as well as the research question 

under investigation and its significance. The relevance of trade credit regarding its 

extensive use by firms, along with its motives, determinants and relationship with 

financial development (FD) and credit information sharing (CIS) are discussed in 

section 1.1. In section 1.2, the rationale of this study is briefed. The financial 

intermediary role of Listed Manufacturing Firms (LMFs) is illustrated in section 1.3. 

Level of FD and CIS in Pakistan are described in 1.4. The objectives of the study are 

specified in section 1.5. The contribution of this research to the existing literature on 

trade credit and its relevance to policymakers are narrated in section 1.6. The 

organization of the study is delineated in section 1.7. Overall, this chapter provides the 

framework for this study. 

1.1 Relevance of Trade Credit  

Trade credit is a significant constituent of corporate finance (Rajan & Zingales, 1995) 

and is commonly used by companies as a significant source of short-term financing 

(Seifert, Seifert, & Protopappa-Sieke, 2013). It is extensively used by firms in all 

countries of the world to finance their operating activities and growth (Demirguc-Kunt 

& Maksimovi, 2001). For example, in the United Kingdom, more than 80% of 

commercial transactions are made via credit (Wilson & summer, 2002). Similarly, in 

the United States, 80% firms sell their products on credit (Tirole, 2006). Mian and 

Smith (1992) observed accounts payable to be about 40% of the total liabilities reported 

by firms in the US. Furthermore, the average usage of trade credit by firms is significant 

in almost all countries. For example, larger firms in the US fulfill 15% of their financing 

needs from accounts payable (Elliehausen & Wolken, 1993). In Taiwan. trade credit 

used (TCU) by manufacturing firms is 25% of their total liabilities (Chou, Yang, & Lin, 

2011). In Belgium, firms have accounts payable that equal about 12% of their total 

liabilities (Deloof & Jegers, 1996). Accounts payable comprise 11.59% of firms’ total 

liabilities in India (Vaidya, 2011), 11% of firms’ assets in China (Wu, Rui, & Wu, 

2012), 29.2% of total assets for firms in Italy (Deloof & Rocca, 2012) and 8% of 

liabilities in Australia (Fitzpatrick & Lien, 2013). 

As is the case with TCU by firms, trade credit extended (TCE) by firms to their 

customers is a substantial part (over 25%) of their total assets (Mateut, Bougheas, & 

Mizen, 2006). Deloof and Jeger (1999) observed that a significant amount of cash is 
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blocked in accounts receivable. In Pakistan, the average TCE by LMFs is 18.86% of 

their financial assets while the average TCU by them is 16.36% of external financing.  

The extensive use of trade credit by firms shows its importance as an alternative to bank 

credit (Vaidya, 2011). Deloof and Jegers (1999) highlighted that it is an essential 

component of companies’ financing policies. They observed that firms can invest a 

substantial part of their funds in the form of trade credit and then fulfill a significant 

portion of their financing needs from this trade credit.  

The above discussion on the usage of trade credit, reveals that there are two facets of 

trade credit: TCE and TCU by firms. Both TCE and TCU are equally important and are 

extensively practiced by firms. However, differences in the usage of trade credit are 

observed across countries (Marrota, 1997). Its usage is high in developing economies, 

whose stock markets and financial institutions are less developed (Fisman & Love, 

2003). The above arguments reflect the significance of trade credit in corporate finance. 

The extensive usage of trade credit and its importance have motivated researchers for 

the investigation of factors which could promote the development and implementation 

of pragmatic and effective trade credit policies. Many scholars have actively 

investigated trade credit since the mid-20th century, and they have highlighted several 

motives and determinants of TCE and TCU by firms. Some of these motives and 

determinants are briefly illustrated in the following section.  

1.1.1 Motives and Determinants of Trade Credit  

First, motives and determinants of extending trade credit by firms are discussed here. 

For example, Meltzer (1960) presented the credit redistribution hypothesis which 

proposes that large companies provide trade credit to their customers who are facing 

liquidity problems. He also showed that large firms extend trade credit to stimulate the 

demand for their product during periods of constrained monetary policy. Schwartz 

(1974) emphasized the credit redistribution behavior of firms. He pointed out that firms 

which have a greater ability to raise funds from financial intermediaries can transfer 

credit to their financially constrained customers through trade credit.  

Recently, Santos and Silva (2014) also established that larger industrial firms serve as 

financial intermediary and provide credit to their customers who lack access to credit 

markets. Jain (2001) and later, Frank and Maksimovic (2005) highlighted the middle 

layer role of large firms between financial institutions and small borrowers particularly 

in an inefficient financial market. Large and creditworthy firms have access to bank 
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credit and market credit and, thus, act as agents of financial intermediaries and 

redistribute short-term funds through trade credit to their financially weak customers 

(Deloof & Van Overfelt, 2011). Therefore, these firms are in a better position to 

mitigate the deficient role of financial intermediaries in less-developed financial 

markets (Gibilaro & Mattarocci, 2011). 

Suppliers provide trade credit to control the payment behavior of their customers. In 

cases of non-payment by customers, they can threaten to stop the further credit sale or 

can intimidate the re-possession of goods already supplied on credit (Emery, 1984). 

Later, in 1987 he found that suppliers facing a decline in demand for their product allow 

trade credit to customers instead of accumulating costly inventory. Lee and Stowe 

(1993) accentuated the implicit product guarantee motive of trade credit.1 It is offered 

by firms to reduce the guaranteed cost, as selling a product on credit gives a signal about 

its quality (Garcia-Teruel & Marteniz-Solano, 2010a). A liberal net credit term is 

offered by suppliers when they are facing the problem of reputation and product quality 

recognition. (Van Horn, 2007; Fabbri & Klapper, 2008). Thus, trade credit is provided 

by suppliers to reduce the information asymmetry problem (Burkart & Ellingsen, 

2004). Biais and Gollier (1997) highlighted the transmission of a seller’s private 

information to banks through trade credit, which is helpful to banks for controlling the 

adverse selection problem.  

Suppliers can create price discrimination by including a discount for early payment in 

a credit term (Petersen & Rajan, 1997; Atonasova, 2007). Khan, Tagar, and Bhutto 

(2012) found that firms pursue price discrimination motives by extending trade credit. 

Suppliers extend trade credit to smooth the seasonal fluctuations in the demand for their 

products (Emery, 1984) and resultantly storage and opportunity cost are reduced 

(Bougheas, Mateut & Mizen, 2009). Through trade credit, suppliers support their 

financially constrained customers and also serve their interest2 (Ng, Smith & Smith, 

1999). Suppliers can reduce the transaction costs of billing and collecting from 

customers, as trade credit separates the delivery of goods from cash receipts (Kohler, 

Britton & Yates, 2000). Jain (2001) investigated the monitoring advantage of suppliers 

over banks. He found that suppliers due to their business relationships with their 

customers, have more and easier access to information about the creditworthiness of 

                                                           
1 By offering trade credit, suppliers give buyers the opportunity to verify the quality of products before 

making a payment. 
2 Firms extend trade credit to increase their own sales. 
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their customers than banks have. Suppliers have an advantage over banks in enforcing 

a contract (Cunat, 2007). He emphasized that this advantage of trade credit arises 

mainly when the product supplied has the particular technology and when it is costly 

for a supplier to find an alternative buyer and difficult for a buyer to find an alternative 

supplier. 

Firms provide trade credit to attract new customers and to develop relationships with 

them (Wilson & Summer, 2002). Trade credit is also used as a marketing tool by firms 

which are offering a new product or entering a new market. Firms extend trade credit 

to maintain long-term relationships with their customers3 (Ng et al., 1999). The close 

business relationship with customers gives them information and monitoring advantage 

over banks, and they can assess the financial performance, creditworthiness, and 

probability of default of their customers more efficiently and promptly (Ono, 2001; 

Petersen & Rajan, 1997). 

Niskanen and Niskanen (2006) established that companies with easier access to capital 

market and banks, extend more trade credit4. Delannay and Weill (2004) emphasized 

that TCE by firms is significantly influenced by their size, growth, profitability, and 

leverage. Firms paying a high cost of debt financing, extend less trade credit (Garcia-

Teruel & Marteniz-Solano, 2010a) whereas firms generating more cash flows from 

operations extend more trade credit (Garcia-Teruel & Marteniz-Solano, 2010b). Highly 

profitable firms with strong liquidity position are also extending more trade credit 

(Vaidya, 2011). Khan et al. (2012) found that firms using more internal financing 

extend more trade credit and transfer more liquidity to their customers than other firms 

do. Tsuruta (2013) found that firms paying higher interest costs and facing liquidity 

shortage provide less trade credit to their customers than other firms.  

Vaidya (2011) found that TCE by manufacturing firms is significantly affected by the 

inventory management motive. Mateut, Mizen, and Ziane (2011) reported that the 

characteristics of goods sold influence the TCE by firms. Firms which produce 

standardized goods extend relatively little trade credit. Extending trade credit is more 

common among firms producing differentiated products. Furthermore, they stressed 

that the indirect effect of inventory is weaker when raw materials are involved, and it 

                                                           
3Firms provide trade credit to establish and to maintain their long term business relationship with 

customers. 
4 Similar findings were reported by Brennan, Maksimovics, and Zechner (1988) 
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grows as inventory is processed and become stronger when dealing with finished 

products.  

Gibilaro and Mattarocci (2011) found that a causality condition exists between trade 

credit provided by firms to their customers and trade debt used by them. Later, Yang 

(2011) confirmed the existence of a complementary hypothesis between trade credit 

and bank credit. He validated the credit redistribution behavior of larger firms by 

emphasizing the bank credit channel. Gibilaro and Mattarocci (2011) suggested that 

TCE and TCU occur simultaneously. They argued that firms which receive credit from 

suppliers, pass it on to their customers. Murfin and Njoroge (2015) revealed the 

significant positive relationship between suppliers’ receivable investment policies and 

buyers’ payable policies.  

Guariglia and Mateut, (2011) found that the ownership type, product characteristics, 

and political affiliations of firms significantly affect the supply of trade credit. They 

established that the supply of trade credit by private firms is highly sensitive to their 

financial characteristics. Fatoki (2012) revealed that a weak ethical perception of new 

SMEs is one among other constraints to the availability of trade credit in Africa. Desai, 

Foley, and Hines (2016) observed an extensive use of trade credit by US multinationals 

for transferring funds from their affiliates working in low tax jurisdictions to their 

affiliates working in high-tax regions. 

In addition to firm-specific determinants of TCE, some macroeconomic determinants 

were also identified in previous studies. For instance, a positive relationship exists 

between tight monetary policy and TCE by firms (Meltzer, 1960; Jaffee & Modigliani, 

1969; Gertler & Gilchrist, 1993; Nilsen, 2002). Guariglia and Mateut (2006) observed 

an increase in the supply of trade credit in response to tight monetary policy. The supply 

of trade credit increases in response to increasing market interest rates (Niskanen & 

Niskanen, 2006)5. Hyndman and Serio (2010) found an inverted U-shaped relationship 

between the amount of trade credit supplied and the level of competition in the industry. 

Yang (2011) reported a reduction in the supply of trade credit during financial crises.6 

Financial crises and monetary contractions affect trade credit behavior of different firms 

in different ways (Alatalo, 2010). He elucidated that financial crises give rise to high 

                                                           
5Later, Khan et al. (2012) reported similar findings... 
6  During financial crises liquidity of firms is dried up which adversely affect their ability to supply 

trade credit. 
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uncertainty when compared to monetary contraction policies and firms adopt more 

cautious behavior while performing the role of financial intermediary. Deloof and 

Rocca (2015) showed that FD increases the access of firms to finance and enhances 

their credit redistribution behavior.  

The second facet of trade credit, (i.e., TCU) is equally important and has also been 

extensively investigated by scholars. Previous empirical studies highlight several 

factors that have a significant impact on TCU by firms. Some of which are presented 

here. For instance, the provision of trade credit makes purchase transactions more 

manageable and efficient. It is also used to reduce uncertainties about the deliveries and 

complexities of cash management. It gives buyers time to arrange funds in case of 

unplanned purchases or fund shortages. By pooling payment transactions, buyers can 

forecast the amount of money and time required to make future cash payments, which 

reduces cash management complexities (Schwartz, 1974).  

Trade credit is an informal and spontaneous form of credit. Firms mostly use it to 

finance their operating expenses. It does not require documentation and involves no 

renewal costs. As no stringent requirements exist regarding the reporting of overdue 

trade credit (accounts payable) by regulatory authorities (Van Nieuwkerk, 1979) or by 

the Electronic Credit Information Bureau (ECIB); therefore, firms often use it. 

Furthermore, the implied cost of trade credit for buyers is affected relatively little by 

the market interest rate. Thus, firms prefer trade credit over bank credit.  

The use of trade credit is prevalent among financially constrained firms (Brennan, 

Miksimovic, & Zechner, 1988; Zhang, 2011). Giannetti, Burkart and Ellingsen (2011) 

documented that firms with internal financial constraints (such as insufficient cash 

flows generated from operations, weak liquidity positions, a lack of collateral and 

internal reserves, etc.) demand more trade credit. Small and new firms place less 

emphasis on financial reporting. These firms use trade credit to signal their credibility 

and transmit the private information of their suppliers to banks. Hence, banks use a 

firm’s trade payable balance as a signal of credibility and creditworthiness when 

extending credit to these small firms. Thus, trade credit lessens the information 

asymmetry problem between borrowers and banks (Rodriguez, 2006). It also provides 

an opportunity for buyers to test the quality of a product before paying which is 

particularly useful in cases of new products (Deloof & Jegers, 1996). 
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According to optimal capital structure theory, firms having access to alternative sources 

of funds prefer to use a mixture of capital sources instead of relying on a single one. 

Thus, to pursue the advantage of optimal capital structure, firms use trade credit to 

maintain its proportion in their capital structure (Burkart & Ellingsen, 2004). Wilson 

and Summer (2002) stated that financially constrained firms use trade credit to fund 

their growth. Similarly, firms which are credit rationed by banks use trade credit as an 

alternative to bank financing (Danielson & Scott, 2004). They emphasized the 

flexibility of trade credit terms. They argued that, in case of a liquidity problem, 

rescheduling trade credit is less costly than rescheduling bank loans. Further, suppliers 

use liquidation policies that are more lenient than those of banks (Huyghebaert et al., 

2007). Fisman and Love (2003) established a positive relationship between trade credit 

and firms growth7. Thus, using of trade credit is more important for firms which lack 

access to credit markets and financial institutions.  

Firms which have a high cost of debt financing use more credit from their suppliers 

(Garcia-Teruel & Marteniz-Solano, 2010a), whereas firms generating more funds from 

internal operations and have access to external financing, rely less on trade credit 

(Garcia-Teruel & Marteniz-Solano, 2010b). Bonte and Nielen (2011) found that 

innovative SMEs use more trade credit to cope with the liquidity problem. The quality 

of financial structure is negatively related to trade credit financing (Couppey-

Soubeyran & Hericourt, 2011). The characteristics of products influence trade credit 

financing by firms. Firms that employ a product differentiation strategy use more trade 

credit than typical firms (Mateut, Mizen, & Ziane, 2011).  

Klapper, Laeven, and Rajan (2012) established that trade credit terms are influenced by 

the characteristics of both the buyer and the seller. Large firms with market power and 

a lower probability of default do not face screening problems and are often offered trade 

credit with long maturity. Fatoki (2012) revealed that the weak ethical perception of 

new SMEs is one of several constraints to the availability of trade credit in Africa. Guy 

and Mazra (2012) established that a firm manager’s ethnicity, confidence, and network 

are significant determinants of TCU by firms in Cameroon. Molina and Preve (2012) 

found that firms delay payments of trade payables during times of financial distress. 

Similarly, Tsuruta (2013) found that, during a recession, trade credit is significantly 

                                                           
7  Firms using trade credit grow faster than those that have limited access to trade credit. 
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influenced by the interest cost and characteristics of firms.8 Al-Dohaiman (2013) found 

that trade credit and short-term bank credit can be substituted for each other. He also 

documented that profitable firms use relatively little trade credit whereas firms with 

large amount of liquid assets use relatively more trade credit. Small and financially 

constrained firms adjust their trade receivable policies in response to changes in the 

trade payable policies of their big buyers (Murfin & Njoroge, 2015). Garcia-Teruel and 

Martinez-Solano (2010b) pointed out that trade credit follows a dynamic process. 

Latter, Kwenda and Holden (2014) revealed that listed firms have an optimal level of 

trade credit, which they achieve by making partial adjustments over time.  

Among macroeconomic factors, those found to have a significant effect on the use of 

trade credit by firms include economic growth, monetary policies, financial crises, and 

cost of bank credit. For example, Fisman and Love (2003) found that the trade credit 

practices of nonfinancial firms vary across industries. Less trade credit is used in 

industries with intangible inventories while more trade credit is used in industries with 

physical inventories. Fitzpatrick and Lien (2013) observed that the use of trade credit 

is high in manufacturing and trading industries.  

When tight monetary policy is in place, banks reduce the amount they lend to firms, 

and resultantly, the use of trade credit financing as a substitute for bank credit increases 

(Mateut et al., 2006). Latter, Niskanen and Niskanen (2006) also emphasized that, 

during a recession, the supply of credit from financial institutions is reduced, and 

resultantly, firms use more trade credit financing. Similarly, Chou et al. (2011) 

documented that firms increase their use of trade credit financing if monetary policy is 

tight.9 Alatalo (2010) pointed out that the usage of trade credit during financial crises 

and phases of monetary contraction. Coulibaly, Sapriza, and Zlate (2013) found an 

increase in the use of trade credit financing during financial crises. Financially 

constrained SMEs use trade credit to finance their capital expenditures, and their 

dependence on trade credit is intensified during financial crises (Carbo‐Valverde, 

Rodriguez‐Fernandez & Udell, 2016).10 The forgoing discussion reveals that most of 

the studies have dealt with firm-specific determinants while a few have focused on 

                                                           
8 Leverage, profitability, age, and sales growth 
9 Fitzpatrick and Lien (2013) stated that causes increases in interest rates causes an increase in the cost 

of borrowing from banks; consequently, firms increase their use of trade credit as a substitute for bank 

credit. 
10 During financial crises, financing conditions of firms deteriorate, and so they turn to trade credit as 

an alternative source of financing (Coulibaly, et al., 2013). 
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industry-specific and country-specific determinants. In addition to the above-illustrated 

factors, TCE and TCU by firms are influenced by the level of FD and CIS in the 

country. In the next section, the relationship of FD and CIS with TCE and TCU by 

firms is illustrated.  

1.1.2. Trade Credit and the Role of Financial Development  

For a long time, trade credit financing was not considered a financial problem in the 

context of perfect financial markets (Sartoris & Hill, 1988). However, due to financial 

market frictions and imperfections, it received the attention of academics and financial 

policymakers. In less-developed financial markets, nonfinancial firms face credit 

rationing from financial institutions due to higher costs of monitoring and bankruptcy 

(Jain, 2001). Further, firms are more exposed to external financial constraints in 

countries with under-developed financial systems, and resultantly, they use trade credit 

as a substitute for bank credit and market credit. Financial development reduces the 

transaction cost and information cost of borrowers and lenders. It also increases the 

efficiency of the financial system, and resultantly funds are allocated to more 

productive uses. Consequently, the supply of bank credit and market credit to 

manufacturing firms is improved (Mc-Kinnon & Ronald, 1974).  

Shaw (1973) stated that increases to interest rates due to liberalization boosts household 

savings and stimulates financial intermediaries to increase the supply of credit to the 

private sector. Resultantly, firms reduce their use of trade credit financing. Extensive 

growth of the manufacturing sector is observed in countries where the financial sector 

is well developed (Rajan & Zingales, 1998).11 However, in countries with a less-

developed financial sector, financially constrained firms are left with no choice but to 

use informal sources of credit to finance their operations and growth opportunities (Ge 

& Qiu, 2007). Breig (1994) and, later, Fisman and Love (2003) pointed out that an 

imperfect financial market adversely affects the firms’ access to formal sources of 

funds, and resultantly, they use more trade credit. Low availability of credit from banks 

and a lack of access to the credit market increases the financial constraints of non-

financial firms. Consequently, these firms must use trade credit that is more expensive 

than bank loans (Petersen & Rajan, 1994, 1997). Couppey-Soubeyran and Hericourt 

                                                           
11 Demirguc- Kunt and Maksimovic (2001) stated that financial institutions can easily monitor their 

borrowers in developed financial markets. So it is expedient for firms to borrow from financial 

institutions and resultantly they use less trade credit. 



11 
 

(2011) established that the development of a country’s financial sector has a negative 

effect on the use of trade credit. They emphasized that the substitution effect becomes 

weaker the depth of financial institutions increases. A recent study conducted by 

Andrieua, Staglianoa, and Zwanb (2015) established that financial sector development 

has a significant impact on the external financing of firms. They found that FD affects 

bank debt financing relatively more than the suppliers’ credit. In developing countries 

where the financial system is less developed, trade credit is widely used by firms of all 

sizes and, especially by small firms.12 Deloof and Rocca (2015) established that trade 

credit is an important source of finance in countries where financial institutions are not 

well-developed. 

Moreover, in response to restrictive monetary policies and controlled money supply, 

LMFs extend trade credit to support their financially constrained customers (Kashyap, 

Stein, & Wilcox, 1993). Peterson and Rajan (1997) stated that suppliers help their credit 

rationed customers by extending trade credit to them. Also, with a tight monetary policy 

in place, financially constrained firms demand more trade credit from their suppliers 

(Nilsen, 2002). According to Demirguc-Kunt and Maksimovic (2001), the supply of 

trade credit is positively related to the size of the banking system in a country.  

Niskanen and Niskanen (2006) put forward a theory about the positive relationship 

between market interest rate and trade credit demanded by firms. The supply of trade 

credit by firms is influenced by the structure of banking industry in a country (Shimizu, 

Toyosada, Yoshitaka, & Sakaue, 2012). Later, Fitzpatrick and Lien (2013) established 

that an increase in interest rates increases the opportunity cost of suppliers of trade 

credit; consequently, they grant less trade credit to their customers. 

Firms having access to financial institutions and the financial market, can transfer funds 

through trade credit to their credit-rationed customers. These firms act as an agent of 

financial institutions and channelize the funds for their efficient usage (Deloof & Van 

Overfelt, 2011). Fisman and Love (2003) observed, that in countries where financial 

institutions are weak, bank credit is substituted by trade credit, and firms’ dependence 

on trade credit is high. Deloof and Rocca (2015) suggested that an increase in FD 

increases suppliers’ access to formal credit, they can extend more trade credit to their 

credit-rationed customers. They proposed that an increase in FD enhances the credit 

                                                           
12Due to the less developed banking system, the supply of bank credit to firms is limited (Alessandrini, 

Presbitero, & Zazzaro, 2009) and they use trade credit financing as a substitute of bank credit Demirguç-

Kunt & Maksimovic, 2001). 
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redistribution of firms. From the above discussion it can be concluded, that FD plays a 

significant role in credit redistribution and financing decisions made by firms. 

1.1.3. Trade Credit and the Role of Credit Information Sharing  

The establishment of credit registries in both the public and private sector increases the 

CIS among lenders regarding the creditworthiness of borrowers. Credit registries 

provide information about the creditworthiness of borrowers and cause a reduction in 

the information asymmetry problem between borrowers and lenders. CIS reduces the 

adverse selection problem in the credit market, and resultantly, lenders become more 

willing to extend credit to the private sector (Jaffe & Russel, 1976; Pagano & Jappelli, 

1993). At the macro level, the establishment of credit information bureaus increases 

private credit in the presence of other development measures at the country level 

(Miller, 2003). A study conducted by Jappelli and Pagano (2002) on credit reporting 

firms shows that improvements in CIS resulted in increased lending and a reduced 

default rate. Improvements in CIS increases the firms’ access to bank credit (Brown, 

Jappelli, & Pagano, 2009). 

Later empirical studies conducted by Djankov, McLiesh, and Shleifer (2007) 

established that an increase in CIS increases banks’ willingness to supply credit to 

firms. However, Andrieua et al. (2015) found a significant negative relationship 

between CIS and bank credit financing. Al-Dohaiman (2013) emphasized that the use 

of trade credit by firms is high in countries where banks restrict the supply of credit due 

to information asymmetry and weak contract enforcement. Moreover, increases in CIS 

in Thailand has been found to reduce the use of trade credit by firms in that country 

(Zhang, 2011). Therefore, firms receiving more credit from banks due to improvements 

in CIS are unlikely to depend on trade credit.13  

In the following section, the use of bank credit, trade credit practices of LMFs, FD, and 

CIS in Pakistan during the period of this study are illustrated.  

                                                           
13 According to the substitution hypothesis, bank credit is treated as a substitute for trade credit. Thus, 

firms having more access to bank credit use less trade credit in a strong CIS environment than in a weak 

one. However, according to the complementary hypothesis, more trade credit may be available to firms 

which have more access to bank credit. 
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1.2 Trade Credit and Financial Intermediary Role of LMFs in 

Pakistan 

Unlike non-listed firms, LMFs have access to bank credit and market credit and are 

therefore less financially constrained. Furthermore, due to their market power, suppliers 

readily provide them with trade credit. These firms have an incentive to get credit from 

financial institutions and redistribute it to small and medium-sized firms. Thus, these 

firms are in a position to help their financially constrained customers by selling them 

products on credit. Table 1.1 shows that, on average, credit used by LMFs in Pakistan 

during 2010-2015 was 55% of total bank lending and 88% of their total external 

financing. This serves as evidence of adequate access of LMFs to bank credit in 

Pakistan. During the period of the study, on average, the trade credit supplied by 

manufacturing firms listed on the Pakistan Stock Exchange (PSX) is observed to make 

up 13% of sales 

Table 1.1: Usage of Bank Credit by Manufacturing Firms Listed on PSX 

Year 
Percentage of total Bank Lending to 

Large Scale Manufacturing Sector 

Percentage of total Borrowing 

Raised from Banks 

2010 57.00% 80.00% 

2011 59.00 85.00 

2012 58.83 92.00 

2013 52.78 87.00 

2014 54.77 85.00 

2015 52.43 88.00 

Average 55.80 % 86.16% 
Source: State Bank of Pakistan14  

Moreover, Table 1.2 shows that, on average, TCE constitute 18.86% of total financial 

assets while, on average, TCU by LMFs makes up 16.34% of their external financing. 

Both TCE and TCU by LMFs have grown by an average of 13.30% and 4.64% 

respectively, from 2010-2015. During 2012, the maximum growth in both TCE and 

TCU by LMFs was observed. The increasing trend of TCE and TCU by LMFs shows 

that these firms redistributed the credit to their customers and mitigated the deficient 

role of financial intermediaries in less-developed credit market of Pakistan 

 

                                                           
14 Sources and uses of funds non-financial private corporate sector in Pakistan. Flow of Funds Division 

Statistics & DWH Department State Bank of Pakistan. Retrieved from 

http://www.sbp.org.pk/departments/stats/Funds_Flow/Sources/2014-15.pdf 
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Table1.2: Trade Credit Extended and Trade Credit Used by LMFs  

Year 

Trade credit 

Extended as a percent 

of financial assets 

Growth Rate of 

Trade Credit 

Extended 

Trade Credit Used 

as % of External 

Financing 

Growth Rate of 

Trade Credit 

Used 

2010 19.13% 23.90% 10.70% 19.00% 

2011 21.23 18.9 12.6 15.5 

2012 26.15 34.41 21.93 29.11 

2013 12.59 (31.32) 17.32 (38.89) 

2014 16.90 27.53 17.80 12.37 

2015 17.17 0.42 17.70 -(9.24) 

Average 18.86 13.30 16.34 4.64 

Sources: State Bank of Pakistan 15 

. Thus, like financial intermediaries, LMFs play an important role in credit provision to 

their credit-rationed customers. Through trade credit, these firms transfer funds to their 

financially constrained customers and provide them with liquidity. 

1.3   Financial Development and Credit Information Sharing in 

Pakistan  

Financial liberalization and the privatization of Government-owned banks started in 

Pakistan in the early 1990s as a cornerstone of financial sector reforms (Khan & 

Qayyum, 2007). 16 

These measures caused improvements in the depth of the financial sector in Pakistan. 

During the post-reform period (2000-2010), the financial system in Pakistan changed 

considerably, as indicated by the increases in FD indicators shown in Table 1.3. Despite 

these improvements, Pakistan was still ranked among the financially less developed 

countries in five consecutive issues (2008-2012) of the FD report published by the 

World Economic Forum. An indicator of the financial depth of financial institutions 

(private credit to GDP percentage) has shown an increasing trend from 2000-2008 but 

started to fall in 2009. 

Overall, the average value of private credit to GDP percentage from 2000-2010 is 

25.859%, which is higher than its average value of 24.09% in the 1990s. Thus, on 

average, the depth of financial institutions has increased over the last decade. However, 

                                                           
15 Sources and uses of funds non-financial private corporate sector in Pakistan. Flow of Funds Division 

Statistics & DWH Department State Bank of Pakistan. Retrieved from: 

http://www.sbp.org.pk/departments/stats/Funds_Flow/Sources/2014-15.pdf 
 
16 Relaxation of entry restrictions into the banking industry and the privatization of public financial 

institutions to stimulate competition, purging of direct lending, reductions in statutory reserve 

requirements, interest rate liberalization, prudential regulation measures, openness of capital accounts 

and stock market development. 
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since 2009, the private-credit-to-GDP ratio has continuously decreased from 29.84% to 

15.38%. This decrease might be due to a slowdown in economic activity and a decrease 

in the demand for credit within the private sector. During the past decade, there has 

been an overall increase in the interest margin, which reveals the reduction in the 

efficiency of financial institutions. The capital market of Pakistan has witnessed 

remarkable growth during the last decade and has emerged as the best-performing 

market among the developing economies. Measures of the depth of the capital market, 

(market capitalization to GDP percentage) has improved over the last decade (see Table 

1.3). 

Table 1.3: Financial Development in Pakistan during 2000-15 

Year 

Depth of Financial 

Institutions ( 

Private Credit to 

GDP %) 

Financial Efficiency 

(Interest Margin) 

Depth of Financial 

Markets 

(Stock Market 

Capitalization to GDP %) 

Avg.(1991-00) 24.09 - 14.59 

Avg.(2001-10) 25.89 - 23.29 

Avg. 2005-2015 22.26 - 23.60 

2000 22.33 2.85 8.89 

2001 21.77 3.24 6.83 

2002 21.67 3.24 14.10 

2003 24.59 3.70 19.91 

2004 28.73 3.64 29.60 

2005 28.64 4.09 41.91 

2006 28.93 3.89 35.70 

2007 29.66 3.65 49.07 

2008 29.84 4.22 14.33 

2009 23.57 4.18 20.54 

2010 21.50 3.13 21.58 

2011 18.37 3.28 16.65 

2012 16.93 3.13 16.91 

2013 16.47 3.87 14.95 

2014 15.64 4.44 29.99 

2015 15.38 4.09 27.10 

Source: Ministry of Finance, Pakistan, Economic Survey online Database. 

 

CIS in Pakistan has also improved over the last couple of decades. This is evidenced 

by the establishment of the Public Credit Information Bureau (PCIB) in January 1992. 

At present, four credit registries are operating in Pakistan, one of which is in the public 

sector; the other three are in the private sector. Important initiatives which were taken 

by PCIB over the last decade include starting online credit reporting from April 2003, 

introducing mandatory reporting of borrowers of Rs. 500,000 and above by financial 

institutions, the preservation of credit data for 10 years by all financial institutions, 
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provision of negative and positive information, and coverage of both individuals and 

firms. These initiatives increased the CIS among lenders in Pakistan as shown in Table 

1.4. The number of individuals and firms registered by private credit information 

bureaus with current a credit history and unpaid debt has increased from 0.4 to 5.8% of 

the total adult population, and in the case of the public credit bureau, from 0.2 to 9.4% 

of the total adult population. Furthermore, the value of the credit depth information 

index has increased from 3 to 7. Increases in coverage offered to credit bureaus and the 

credit depth information index has shown substantial improvements in CIS in Pakistan. 

Table 1.4: Credit Bureaus’ Coverage in Pakistan 

 

.  

 

 

 

.  

 
Source: World Development Indicators online Database. 

 
After discussing the importance of trade credit, its determinants, relationship of FD and 

CIS with TCE and TCU and current scenario of Pakistan particularly with reference to 

developments in financial market and trade credit practices, the motivation for this 

study is described in the following section.  

1.4  Rationale for This study and Problem Statement 

Most prior studies have investigated the TCE and TCU by SMEs (e.g., Al-Dohaiman, 

2013; Andrieua et al., 2015; Carbo-Valverde, Rodriguez-Fernandez, & Udell, 2016; 

Deloof & Rocca, 2015; Kwenda & Holden, 2014; Santos & Silva, 2014). These firms 

usually face financing difficulties due to a lack of access to the capital market 

(Huyghebaert, 2006; Garcia-Teruel & Martinez-Solano, 2010b; Andrieu et al., 2015). 

Because listed firms are larger and are more transparent than small and new firms, listed 

firms have easier access to funding from financial institutions and to the financial 

Year Private Credit Bureau 

Coverage (No of 

individuals or firms 

registered  as % of 

adult population) 

Public Credit Bureau 

Coverage (No. of 

individuals or firms 

registered  as % of adult 

population) 

Depth of Credit 

Information Index 

2004 0.4 0.2 3 

2005 0.9 0.3 3 

2006 1.1 0.3 4 

2007 1.4 4.6 4 

2008 1.5 4.9 4 

2009 1.5 5.6 4 

2010 1.4 5.8 4 

2011 2 6.9 4 

2012 2 7.2 4 

2013 2.1 8 4 

2014 4.5 7.3 4 

2015 4.8 6.7 4 
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market. Resultantly, listed firms face few financing problems (Delannay & Weill, 

2004). For similar reasons, suppliers provide listed firms with more trade credit than 

they offer to smaller firms (Mian & Smith, 1992).  

It is the role of financial intermediaries to offer credit to firms. However, in the 

underdeveloped financial systems of developing countries, a lack of protection of 

creditor’s rights and of CIS, financial institutions do not meet the growing demand for 

credit. Thus, firms that have access to bank credit and market credit help their 

financially-constrained customers by supplying them with trade credit. Furthermore, 

LMFs having backward and forward linkage are in a good position to redistribute trade 

credit received from their suppliers to their customers. The above benefits reveal that 

the credit redistribution behavior of LMFs is significant, especially in countries where 

the financial sector is not well-developed. However, it seems that this phenomenon is 

not often investigated (e.g., Li, 2011; Gibilaro & Mattarocci, 2011), particularly in the 

context of emerging and financially undeveloped markets (Zapalska, Clark, & Shao, 

2004). 

In addition to firms’ specific and macroeconomic determinants described in section 

1.1.1, TCE and TCU by firms are likely to be influenced by developments in the 

financial sector. FD increases the supply of bank credit and market credit credit to firms. 

Resultantly, external financial constraints faced by firms are reduced. Thus, firms 

having more funds available from the financial sector require fewer funds to demand 

trade credit while they can supply more trade credit to their customers. This pattern 

implies that the credit redistribution behavior of LMFs may change in response to FD. 

We found no empirical evidence regarding the effect of FD on credit redistribution 

behavior of LMFs. This study attempted to investigate the role of FD in credit 

redistribution behavior of LMFs. 

Moreover, LMFs having access to alternative sources of funds prefer to use both trade 

credit and bank credit to finance their operating activities. Unlike small firms, LMFs 

are exposed very little to external financial constraints. Instead of relying on a single 

source of capital, these firms use a mixture of funding sources to pursue their optimal 

capital structure. Furthermore, increases in FD and CIS cause increases in the supply 

of formal credit to LMFs. Resultantly, these firms demand a lot of trade credit to 

maintain their optimal capital structure. Alternatively, increases in FD and CIS reduce 
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the financial constraints of suppliers, allowing them to increase their supply of trade 

credit. 

Most of the previous studies in this field have investigated the relationship between 

trade credit and bank credit in the presence of external financial constraints (e.g., 

Huang, Shi & Zhang, 2010; Yang, 2011). Increases in FD and CIS increase firms’ 

access to bank credit and market credit. Consequently, external financial constraints 

faced by firms are reduced, and they can depend less on trade credit as a substitute for 

bank credit. Alternatively, consistent with the optimal capital structure theory, firms are 

likely to increase the use of trade credit financing as a complement of short-term bank 

credit financing in response to improvements in FD and CIS. Little evidence has been 

seen in the existing literature concerning the effects of FD and CIS on the link between 

trade credit financing and short-term bank financing. The present study is focused on 

highlighting the impact of FD and CIS on trade-credit-related practices of firms. 

Furthermore, most of the prior studies in this area have investigated the motives of trade 

credit in developed countries (Al-Dohaiman, 2013; Li, 2011). For instance, Petersen 

and Rajan (1994, l997) conducted a study in the USA while Wilson and Summer (2001) 

and Garcia-Teruel and Marteniz-Solano (2010a) performed investigations in the UK. 

A few studies have focused on Europe (e.g., Delannay & Weil, 2004; Huyghebraet, 

2006; Garcia-Teruel & Marteniz-Solano, 2010b). Delannay and Weill (2004) 

investigated the determinants of trade credit practices of firms in transition countries. 

Although firms ordinarily use trade credit regardless of the country they are located in, 

its usage is especially high in developing economies, particularly in those countries 

where the stock market is not well-developed, where there are few financial institutions 

(Fisman & Love, 2003), and where creditors are inadequately protected by weak legal 

and regulatory frameworks (Wilner, 2000). Consequently, most of the firms in 

developing countries are credit constrained (Jain, 2001) and rely on trade credit as an 

alternative to formal credit (Petersen & Rajan, 1997). 

A few studies have examined trade credit in the context of developing countries, for 

example, Vaidya (2011) conducted a study in India, Zhang (2011) did research in 

Thailand, Guy and Mazra (2012) made observations in Cameroon. Moreover, trade 

credit practices vary significantly from country to country (Marrota, 1997), and 

significant variation exists among countries regarding the characteristics of their 
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financial systems, legal infrastructures (Demirguc-Kunt & Maksimovic, 2001; Frank & 

Maksimovic, 2005), and economic conditions (Garcia-Teruel & Martinez-Solano, 

2010a). The depth of financial institutions and financial markets varies significantly 

across countries (Global Financial Development Report, 2013: p. 23 and 25). Because 

of these differences among countries, the findings of these previous studies cannot be 

generalized (Li, 2011). Country-specific studies provide an opportunity to observe 

within-country variations and reduce the problem of omitted variable bias. Therefore, 

for testing the application of the theories and determinants of trade credit, country-

contextual studies are beneficial (Deloof & Rocca, 2015).  

Concerning FD, Pakistan is not financially well-developed country (World Economic 

Forum, 2012),17 where substantial growth in TCE and TCU by LMFs was observed 

during the period of this study. Above discussed research gap and larger use of trade 

credit by LMFs in the less development financial market of Pakistan, provide the 

motivation for this study. Thus, the study is focused on investigating the factors that 

determine the use of trade credit in Pakistan and the role of financial development and 

credit information sharing.  

 1.5 Objectives of the Study 

Discussion in aforementioned sections shows that firms use and extend trade credit 

simultaneously. This is evidence of the credit redistribution behavior of LMFs. Further, 

Tables 1.3 and 1.4 show the improvements in FD and CIS in Pakistan during the period 

of the present study (2005-2015). The extensive use of trade credit by LMFs and a 

unique setting in Pakistan justify the following research agenda for this study: 

 To investigate firm-specific determinants of trade credit extended by LMFs.  

 To examine the role of financial development in the credit redistribution by 

LMFs.  

 To investigate firm-specific determinants of trade credit used by LMFs. 

 To study the effect of financial development and credit information sharing 

on the use of trade credit by LMFs. 

                                                           
17Financial development report. USA Inc. New York, USA. Retrieved from http://www3.weforum. 

org/docs/WEF_FinancialDevelopmentReport_2012.pdf.  

http://www3.weforum/
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1.6  Significance of the Study 

Most previous studies have focused on the determinants of trade credit in developed 

countries, while little consideration has been given to the trade credit practices of firms 

operating in developing countries.18 Moreover, large-scale manufacturing firms play 

the role of financial intermediaries in these countries. Thus, this study aims to examine 

the determinants of TCE and TCU by LMFs within Pakistan. To the best of our 

knowledge, trade credit practices and the role of FD and CIS have not yet been 

investigated in Pakistan. The findings of this study will contribute to the existing 

literature on trade credit as follows. 

First, Pakistan’s is a developing economy characterized by an undeveloped financial 

system where credit redistribution by listed firms is a normal business practice. This 

study provides evidence from the existing literature conducted in Pakistan regarding 

the determinants of TCE and TCU by LMFs. 

Second, trade credit decisions (e.g., capital structure, dividend policies, and cash 

management and investment decisions) are dynamic, not static (Flannery & Hankins, 

2013). Most previous studies used static panel models to test the trade credit behavior 

of firms (e.g., Chou et al., 2011; Coulibaly et al., 2013; Khan et al., 2012; Desai, Foley 

& Hines, 2016). This study uses a dynamic panel model (DPM) to investigate the 

dynamic phenomena followed by firms when making partial adjustments to their trade 

credit policies over time. 

Third, firms extend and receive trade credit simultaneously (Gibilaro & Mattarocci, 

2011). Similarly, trade credit and bank credit are complements of one another. Although 

a strong theoretical argument exists regarding the causal relationship between trade 

credit and bank credit, only a few studies have investigated it.19 The existence of 

simultaneity between TCE and trade credit received gives rise to endogeneity (Kwenda 

& Holden, 2014; Murfin & Njoroge, 2015) which is a common problem in corporate 

finance research (Roberts & Whited, 2013). The existence of causality in the 

relationship of TCE with trade credit received and bank credit received give rise to the 

problem of endogeneity. This study addresses the endogeneity problem by using system 

                                                           
18 Where financial markets are less developed and financial institutions are fewer in number. 
19  For example Mateut, Mizen, and Ziane (2011); Vaidya (2011); Carbo‐Valverde, et al. (2016); 

Kwenda and Holden (2014); Murfin and Njoroge (2015) etc. 
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GMM. This estimator (with a one-step and two-step option) produces consistent 

estimates of coefficients in the presence of endogeneity and short panel bias. 

Fourth, this study uses a moderating regression analysis framework for investigating 

the moderating role of FD and CIS in credit redistribution behavior of LMFs in 

Pakistan.  

The findings of this study are expected to aid academics’ understanding of the motives 

pursued by LMFs through trade credit. This study will also offer suggestions to 

managers regarding which factors should be given more importance when designing 

and implementing trade credit policies in Pakistan. Moreover, the findings of this study 

might be considered by financial policymakers so that they can take appropriate 

measures to implement financial reforms. Furthermore, this study provides direction 

for future research by highlighting the questions about trade credit which are still 

controversial and need further investigation. 

1.7  Organization of the Study 
To empirically investigate the determinants of TCE and TCU by LMFs in the PSX and 

the role of FD and credit information sharing, this study is organized as follows: 

Chapter 1 describes the background, motivation, objectives, and significance of the 

present study. 

Chapter 2 reviews the literature and the development of this study’s hypothesis. Trade 

credit theories, motives of trade credit, and findings from related previous empirical 

studies are described in this chapter, which concludes with the identification of the 

research gap and hypotheses development. 

The data and methodology used for analysis in this study are specified in Chapter 3. 

This chapter covers the data sources and gives the definitions and measurements of the 

observed variables. Also, econometric models along with their specifications and 

estimators as applied for the analysis are detailed in this chapter. 

In Chapter 4, the results of data analysis are presented along with a discussion. 

Chapter 5 offers conclusions regarding the findings of the study, proposes policy 

changes, and provides direction for future research. 
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Researchers have documented many theoretical and empirical studies about the trade 

credit practices of firms since the early 1950s. The existing literature provides evidence 

that the debate on trade credit started when Cyert and True Blood (1952) used a credit 

risk model to estimate an allowance for uncollectible accounts receivables. This chapter 

provides a brief review of the findings and limitations of previous studies related to 

trade credit. A brief account of trade credit theories is provided in Section 2.1. Findings 

of previous empirical studies are discussed in Section 2.2. After a review of existing 

theoretical and empirical literature, Section 2.3 concludes with a critical analysis of 

previous studies and an identification of the research gap that the present research aims 

to fill. The hypotheses for the determinants of TCE and TCU are developed in Section 

2.4. 

2.1 Theories of Trade Credit 

Scholars have put forward various theories to explain the motives of firms for supplying 

and using trade credit. Most of these theories are based on market frictions and 

imperfections, such as the existence of taxes, transaction costs, and information 

asymmetry in financial markets. A brief explanation of these theories follows. 

2.1.1 Financing Theory  

According to this theory, suppliers support their customers by selling goods on credit 

(Emery, 1987). In frictionless and perfect financial markets, financially constrained 

firms use bank credit and market credit to meet their transactional needs. However, in 

reality, a frictionless and perfect financial market does not exist. Market frictions and 

imperfections give rise to credit rationing. Resultantly, credit-constrained firms are left 

with no choice but to use trade credit as a source of financing (Petersen & Rajan, 1997). 

Trade credit is viewed as a substitute for formal credit that is necessary due to the 

inefficiency of financial markets (Danielson & Scott, 2004).  

However, this theory does not support the complementary hypothesis of trade credit 

(i.e. the question of why firms that have access to market credit and bank credit use 

trade credit). Nilsen (2002) pointed out that suppliers’ credit is a poor substitute for 

credit provided by banks. Emery (1984) claimed that suppliers extend credit only to 

finance the inventory of their customers while bank credit can be used for any purpose. 

Usually, suppliers extend credit to their regular customers for a credit term, which is 

much less than the maturity of bank credit. 
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2.1.2  Financial Advantage Theory  

This theory emphasizes that suppliers readily provide credit to their customers due to 

their comparative advantage over financial institutions.20 Unlike banks, suppliers of 

trade credit have more power to enforce payment and can threaten to stop further credit-

funded supplies to customers. On the other side, buyers make timely payments to 

protect their relationships with their suppliers which, undoubtedly, have taken a long 

time to develop (Emery, 1984). This theory is also supported by financial motives (i.e., 

suppliers hold comparative advantages over financial institutions). These advantages 

include advantages in credit information acquisition (Emery, 1984; Jain, 2001), an edge 

contract enforcement (Huyghebaert, 2006), and an advantage in the liquidation process 

(Frank & Maksimovic, 2005). Next, detailed explanations of these advantages are 

given. 

First, suppliers have better knowledge about the business climate and industry 

conditions than banks. Moreover, due to their close business relationships with their 

customers, suppliers can obtain information about these customers’ financial health 

without incurring any cost (Biais & Gollier, 1997; Jain, 2001). 

Second, suppliers use two-part credit terms to identify risky customers.21 Firms’ 

inability to avail discounts on early payment signals their financial fragility and, 

consequently, requires their close monitoring by suppliers (Smith, 1987). 

Third, suppliers can reduce the moral hazard problem because of their ability to closely 

monitor their customers (Fabbri & Menichini, 2010). They may threaten to stop 

supplying a customer with goods on credit if scheduled payments are delayed beyond 

the normal credit term (Cunat, 2007). This threat has proved to be very credible, 

particularly if there is a single supplier or when a buyer’s purchases make up only a 

small part of the supplier’s total sales. 

Fourth, suppliers have an edge over banks in their ability to recover from defaulted 

customers by selling collateral (Frank & Maksimovic, 2005). This motive also implies 

                                                           
20 These comparative advantages of suppliers are as follows: collection advantage (Frank & Maksimovic, 

2005), lower liquidation cost (Mian & Smith, 1992; Ng, et al., 1999), lower monitoring costs and less 

prevalence of the information asymmetry problem (Petersen & Rajan, 1997; Emery, 1984; Demirguc-

Kunt & Maksimovic, 2001; Garcia-Teruel & Martinez-Solano, 2010a). 
21 Foregoing the discount offered for early payment is costly for buyers, as there is a high implicit cost 

of delaying the payment beyond the discount term.. 
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that the cost of the seizure and resale of inventory is lower for the supplier than for 

banks. 

Fifth, due to the collateral value of goods, suppliers have a lower credit risk than banks 

and are more apt to extend credit (Mian & Smith, 1992). Emery (1984) and Jain (2001) 

supported the collateral value motive and the information advantage motive of trade 

credit suppliers. Smith (1987) verified the monitoring advantage of suppliers and their 

ability to protect themselves from non-salvageable investments. The information and 

monitoring advantage of trade credit suppliers over banks was established by Peterson 

and Rajan (1997) and later by Garcia-Teruel and Matinez-Solano (2010a). They found 

that suppliers of trade credit could easily assess the performance and creditworthiness 

of their customers due to their close business relationships with these customers. 

Therefore, they faced less credit risk than banks. 

Burkart and Ellingsen (2004) opposed this theory and drew attention towards two 

shortcomings of this theory. First, they questioned why banks fail to obtain financial 

information, despite specializing in evaluating the financial soundness of borrowers. 

Also, they argued that suppliers would provide credit to their customers in cash if they 

had truly superior knowledge to banks regarding their customers. Frank and 

Maksimovic (2005) highlighted another deficiency in this theory. They clarified that 

the collateral liquidation advantage has implications only when goods are not processed 

by defaulting customers. Furthermore, the financial advantage of suppliers depends on 

the characteristics of the individual supplier’s goods. Furthermore, this advantage does 

not apply to the service industry. Thus, this theory has only partial implications 

regarding credit distribution by firms.  

2.1.3  Liquidity Theory  

This theory holds that liquidity-constrained firms demand more trade credit, while firms 

with good liquidity provide more trade credit to their financially constrained customers 

(Emery, 1984). In less-developed financial markets, small firms lack access to the credit 

market, whereas firms with good liquidity and access to credit market extend credit to 

their credit rationed customers. Biais and Gollier (1997), Ono (2001), Howorth and 

Reber (2003), and Danielson and Scott (2004) examined the credit-rationing motives 

of nonfinancial firms for receiving trade credit. These studies established that credit-

rationed firms use more trade credit than other firms. However, this theory does not 
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explain the use of trade credit by firms that do have a sound liquidity position. Similarly, 

it is curious that small firms that face a liquidity problem still extend trade credit; this 

theory fails to explain this phenomenon.  

2.1.4 Market Power Theory 

According to this theory, firms with high brand equity have little motivation or need to 

extend trade credit; rather, they prefer to use trade credit (Brennan et al., 1988). Mian 

and Smith (1992) established that both TCE and TCU by firms are influenced by their 

market power. Later, Wilson and Summers (2002) emphasized the role of market power 

in the trade-credit-related decisions made by firms. Furthermore, Van Horn (2007) and 

Fabbri and Klapper (2008) confirmed the motives for TCE regarding industry pressure, 

customer buying power, and as a competitive tool to maintain or increase sales. Due to 

the market power of larger firms, their suppliers readily provide them with trade credit. 

Buyers’ desire to protect their control by demanding trade credit was verified by Wilner 

(2000) and Huyghebaert (2006). However, this theory does not explain the extension 

and use of trade credit by small firms with no brand equity.  

2.1.5  Financial Distress Theory  

This theory is based on the opportunistic behavior of buyers, which was first introduced 

by Peterson and Ragan (1997) and later tested by Wilner (2000). It explains that when 

a supplier is in financial distress and cannot credibly threaten to stop supplies, then 

buyers will take advantage of suppliers’ distress by delaying payments. Particularly, 

this occurs when a buyer is one of a supplier’s principal customers or when a supplier 

is small and sells to too many customers. Suppliers’ opportunistic behavior exists when 

they have monopoly power and extend credit on relaxed terms to keep buyers dependent 

on them. The majority of firms are in good financial positions even though these firms 

widely receive and extend trade credit. This theory is flawed in that it does not cover 

the trade credit practices of financially sound firms. 

2.1.6  Quality Guarantee Theory 

This theory was presented by Smith (1987) and is based on an asymmetry between 

buyers and sellers regarding the information known about the quality of a product. This 

theory is also called the asymmetric information theory and posits that sellers sell on 

credit to signal the quality of their product. Particularly, when the customer is a new 

one or not aware of the quality of the product, suppliers provide them with the 
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opportunity to test the quality of the product during the credit period. Most often, new 

firms or firms offering new and technological products sell on credit and allow their 

customers to make their payment after using the product. Long, Malitz, and Ravid 

(1993) emphasized that, in some industries, firms supply trade credit as a way of 

guaranteeing the quality of their products.22 Several empirical studies support this 

theory. 23 However, this theory does not explain the trade credit behavior of firms that 

have a good reputation and a well-established market for their homogenous product. 

Moreover, this theory does not demonstrate why firms extend credit to returning 

customers. 

2.1.7  Agency Theory 

This theory was presented by Jensen and Mackling (1976) and is based on the argument 

that the relationship between seller and buyer is like the relationship between the 

principal and his agent. Ex-ante information asymmetry between sellers and buyers 

about the characteristics of a product gives rise to adverse selection, while ex-post 

information asymmetry about a buyer’s paying behavior gives rise to moral hazards. In 

order to reduce ex-ante information asymmetry, firms offer trade credit to their clients; 

to reduce ex-post information asymmetry, firms offer cash discount terms along with 

credit terms (i.e., two-part credit terms). However, this theory does not discuss TCE by 

firms to their affiliates.24 

2.1.8  Transaction Cost Theory 

Ferris (1981) emphasized the use of trade credit as an operational tool to manage 

transaction costs.25 According to this theory, firms extend and receive trade credit to 

reduce their transaction cost, particularly when the frequency of transactions between 

particular buyers and sellers is high and the cost of each transaction is also very high 

(Emery, 1984; Frank & Maksimovic, 2005). Cunat (2007) established that, in some 

industries, it is challenging and costly for firms to change customers or suppliers. Thus, 

due to the high cost of such switches, suppliers extend trade credit to their regular 

                                                           
22Likewise, Lee and Stowe (1993) and Emery and Nayar (1998) maintain that suppliers extend trade 

credit to their customers to signal the quality of their product. 
23 Empirical studies conducted by Petersen and Rajan (1997) and Ng et al. (1999) validated this theory. 

They stated that firms with high profit margins are likely to allow more credit to pursue an increase in 

sales. 

24 Where adverse selection and moral hazard problems are less likely to occur. 
25 It allows trade partners to disconnect the delivery of goods from payment and to regroup several 

invoices, especially in case of frequent purchases. 
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customers, and these customers tend to pay within due date. However, this theory does 

not explain the TCE by firms, particularly in the markets of capital goods where 

transaction frequency with individual customers is low. Furthermore, this theory does 

not provide any justification for TCE by firms that have a steady demand for their 

products (Emery, 1984). 

2.1.9 Operational Cost Theory  

This theory was presented by Schwartz (1974) and rationalizes the use of trade credit 

as an operational tool. Suppliers use trade credit to forecasting cash inflows, thus 

minimizing cash balance requirements. Kohler et al. (2000) emphasized that trade credit 

provides an opportunity to both buyers and sellers to save on administrative costs.26 

Pooling the transaction motives of buyers was confirmed first by Ferris (1988). Later, 

this idea was supported by the findings of Elliehausen and Wolken (1993). Thus, a trade 

credit marketing function is separate from a finance function and increases efficiency. 

Bougheas et al. (2009) supported the transaction cost theory, stating that firms offer 

trade credit to increase their sales turnover, which results in a reduction in warehousing 

costs and financing costs of inventory. 

2.1.10. Price Discrimination Theory 

This theory was first introduced by Nadiri (1969) and later propagated by Brennan, 

Maksimovic, and Zezhner (1988). This theory gives an explanation based on the 

assumption that firms supply trade credit as a part of their non-price competition 

strategy. They extend trade credit to differentiate their product in a highly competitive 

market. Firms extend trade credit to their customers as a marketing tool like advertising 

to differentiate their product in competition. This theory also emphasizes that firms with 

gross profit margin offer more trade credit to their customers (Kwenda & Holden, 

2014).27 Firms charging higher margin in sales price have the potential to offer trade 

credit with the discount term. Customers having access to a cheaper source of funds 

make payment within the discount period and save the discount. But firms facing 

liquidity problem make payment on the due date to avoid the interest cost on the 

overdue balance of accounts payable. Thus, this theory explains how suppliers tactfully 

                                                           
26 As trade credit allows the separation of physical delivery of goods from cash payment. 
27 Empirical studies conducted by Petersen and Rajan (1997); Ng et al. (1999) validated this theory. 

They stated that firms with higher profit margin are likely to allow more credit to pursue an increase in 

their sales. 
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use their market power to discriminate the price in the competitive market. They charge 

lower effective price from customers making payment within the discount period.28 

Thus, trade credit allows the sellers to discriminate among customers and to respond 

the part of demand characterized by higher price elasticity. Santos and Silva (2014) 

found that firms provide trade credit to their customers as a legal mean for price 

discrimination.29 According to Fisman and Love (2003) implication of this theory is 

restricted. This theory does not explain, why firms supply trade credit in the 

monopolistic market.  

2.1.11 Tax Theory 

Brick and Fung (1984) emphasized that firms compare the after-tax cost of alternative 

sources of finance before availing credit from any source. Trade credit is not free of 

cost. Firms compare the implicit cost of trade credit with the after-tax explicit cost of 

borrowing from other sources. In case buyers and seller are taxed differently, firms that 

are charged high levels of income tax have lower after-tax borrowing costs than those 

which are charged relatively little income tax; thus, high-income-tax-paying firms are 

likely to offer trade credit. However, this theory does not resolve the inconsistency that 

firms with low borrowing costs also use trade credit. Moreover, this theory does not 

provide any explanation for the TCE by firms that pay high borrowing costs. 

2.1.12 Signaling Theory 

Trade credit terms can be used by financial institutions as a screening device when 

assessing the creditworthiness of borrowers (Smith, 1987). Similarly, Biais and Gollier 

(1997) emphasized the signaling role of trade credit. They argued that small and opaque 

firms use trade credit to signal their creditworthiness in an underdeveloped financial 

market.30 This theory is empirically supported by Cook (1999) who established that, in 

Russia, the bank uses trade credit as a signal of opaque borrowers’ credibility. However, 

this theory does not explain the use of trade credit by larger and listed firms which are 

substantially transparent and demonstrate good credit ratings. 

 

                                                           
28 The net present value of price decreases as the delay in payment increases. 
29 Trade credit constitutes a disguised pricing policy and enables firms to circumvent price restrictions 

and to avoid rivalry reactions (Brennan et al., 1988). 
30 Money lenders use trade credit as a source of private information held by suppliers while assessing 

the creditability of borrowers (Alphonse, Ducret, & Severin, 2006). 
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2.2.13  Commercial Motives Theory 

There are also commercial motives for trade credit extension. For instance, suppliers 

are inclined to offer financial support to their customers because they have an interest 

in the survival of their customers. They have an implicit stake in their customers due to 

the sunk investment they have made in developing long-term relationships with their 

customers. They extend trade credit with the expectation of gaining profits from future 

sales and resultantly preserve the trade relationship with their customers. Price elasticity 

motives of TCE by suppliers was verified by Brennan et al. (1988). 

2.1.14  Customized Product Theory 

The customized product theory is relatively a new theory of trade credit presented by 

Cunat (2007) in his paper which focused on suppliers’ relationships with customers. 

Notably, in industries where firms produce tailor-made products, firms have substantial 

sunk costs and learn by focusing on building a long-term relationship with suppliers. 

These firms show a high commitment to a particular supplier and use a relatively large 

amount of trade credit. Fisman and Love (2003) proposed that, in cases of tailor-made 

products, the direct interaction that occurs between buyer and seller gives rise to a long-

lasting relationship between them. Thus, due to this close relationship, suppliers extend 

more credit to their customers. However, this theory does not postulate why firms that 

sell standardized products provide trade credit. 

2.1.15  Financial Intermediation Theory 

This theory highlights the credit redistribution behavior of large and creditworthy firms. 

Meltzer (1960) presented a redistribution hypothesis in support of this theory. 

According to this hypothesis, large and creditworthy firms assist their financially 

constrained customers through trade credit.31 Schwartz (1974) found that firms that 

have access to bank and capital market funds extend more credit to support their 

financially constrained customers. Bias and Gollier (1997) established that firms that 

receive more credit from suppliers and that have access to market credit and 

institutional credit act as second layer intermediaries for their credit-rationed 

customers. This implies that trade credit is a mechanism for the transmission of 

institutional finance through credible firms to risky firms. Petersen and Rajan (1997) 

                                                           
31 These firms have easy access to credit markets and are able to use their borrowing capacity to favor 

firms that suffer from credit rationing (Emery, 1984). 
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stated that firms having sufficient access to short-term bank credit are willing to supply 

trade credit to their credit-rationed customers and to act as financial intermediaries. 

Likewise, Kohler et al. (2000) established that firms which have access to bank credit 

and market credit redistribute more credit. Later, Bougheas, et al. (2009) established 

that short-term bank credit is the complement of TCE by firms. 

This theory is also supported by the maturity matching principle of trade credit 

(Diamond, 1991; Van Horen, 2005). This principle states that firms use trade payables 

to finance their trade receivables (Bastos, 2010). Furthermore, when firms are required 

to provide more credit to their customers, also demand more credit from their suppliers 

(Burkart & Ellingsen, 2004). Even though financial systems vary substantially across 

countries (Demirguc-Kunt & Maksimovic, 2001), firms use and extend trade credit 

simultaneously to fulfill their short-term financing needs (Niskanen & Niskanen, 2006; 

Garcia-Teruel and Martinez-Solano, 2010b). This phenomenon implies that TCE and 

TCU by firms are positively related to one another (Kiyotaki & Moore, 1997). 

Alternatively, firms allowing delayed payments from their customers request their 

suppliers to allow late payment (McMillan & Woodruff, 2002). In most industries, both 

TCE and trade credit received are spontaneous and simultaneous (Yang, 2011), which 

indicates that a firm’s choices to receive and extend trade credit are influenced by one 

another (Gibilaro & Mattarocci, 2011). Al Dohaiman (2013) and Murfin and Njoroge 

(2015) provided similar explanations and emphasized that firms present TCE as 

collateral for TCU. Thus, the collection behavior of firms is influenced by their payment 

behavior (Kiyotaki & Moore, 1997).  

Deloof and Van Overfelt (2011) highlighted the financial intermediary role of firms. 

They stated that large and creditworthy firms receive more credit from their suppliers 

and banks than smaller firms. Moreover, listed firms have access to market credit. These 

firms redistribute short-term funds through trade credit to their financially weak 

customers and provide them with liquidity. Therefore, these firms mitigate the deficient 

role of financial intermediaries in economies with poorly developed financial markets 

(Demirguc-Kunt & Maksimovic, 2001). This theory, however, does not answer the 

question of why credit-rationed and unlisted firms extend trade credit. 
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2.1.16 Complementary vs. Substitution Hypothesis of TCU by Firms 

In the existing literature, the relationship between trade credit and bank credit financing 

is discussed in terms of the complementary hypothesis and substitution hypothesis. The 

complementary hypothesis presumes that firms use both trade credit and short-term 

bank credit to finance their operating activities. Lenders of formal credit use trade credit 

as a signal of borrowers’ credibility and, thus, extend more credit.32 As a consequence, 

trade credit and short-term bank credit are complements of one another. 

The optimal capital structure theory also supports this hypothesis. This theory 

emphasizes that firms which have access to alternative sources of funds prefer to use a 

mixture of sources of funds instead of relying on a single source of capital. These firms 

develop a mixture of capital concerning maturity, nature of the claim, and cost of 

capital. This argument has been tested by a handful of studies, such as that conducted 

by Elliehausen and Wolken (1993) on small US firms; by Cook (1999) on the financial 

data of Russian firms; and by Ono (2001) on Japanese firms. Similarly, Dermiguc-Kunt 

and Maksimovic (2001) supported the complementary hypothesis and established that 

both trade credit and bank credit are used jointly by firms to finance their operating 

activities.  

Later, similar empirical evidence was reported by Alphonse et al. (2006), by 

investigating the financial data of small US companies. The information content 

regarding trade credit is highlighted by recent studies (e.g., Agostino & Trivieri, 2014; 

Andrieua et al., 2015) (i.e., trade credit is used by banks as a signal of borrowers’ 

credibility). These studies have revealed that trade credit and bank credit are 

complements to, rather than substitutes for, one another.  

The alternative hypothesis suggests that trade credit and bank credit are substitutes for 

one another.33 One among earlier studies on trade credit, Meltzer (1960) tested this 

hypothesis during monetary contraction in the US. He established that credit-rationed 

firms use trade credit as a substitute for bank credit. Later, Schwartz (1974) clarified 

the argument of Meltzer (1960) by establishing that firms that face a high cost of bank 

                                                           
32 Indeed, if suppliers have better information than banks, then trade credit may be considered by banks 

as a signal of a borrower’s quality, and therefore, would induce banks to grant credit (Biais & Gollier, 

1997). 
33 In accordance with this hypothesis, credit-rationed firms use trade credit as a substitute for short-term 

bank credit. 
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borrowing increase their use of trade credit to replace bank credit. Breig (1994) 

established that firms increase the use the trade credit as the relationship between a bank 

and a company becomes more distant. 

Similarly, Petersen and Rajan (1997) linked the increase in the use of trade credit with 

a difficulty in obtaining bank credit. He found that, due to credit rationing by banks, 

small firms use trade credit as a significant source of external financing. Later, Biais 

and Gollier (1997) emphasized the same viewpoint regarding trade credit. Wilner 

(2000) presented another justification whereby suppliers extend trade credit to their 

financially distressed customers to establish a long-term commercial relationship with 

them and to win their loyalty. Some other studies have asserted that, during monetary 

contraction phases, small firms suffer from credit rationing and increase their use of 

trade credit as a substitute for bank credit (Huang, Shi, & Zhang, 2010).34 Later, Yang 

(2011) documented that, during financial crises, financial constraints of firms are 

increased, and resultantly, their usage of trade credit increases as a substitute for bank 

credit. Recently, Santos and Silva (2014) reported similar evidence. 

In conclusion of the above discussions on numerous theories of trade credit, it can be 

said that these theories have disproportionate implications across different industries. 

These theories present one argument or other in support of the extensive use of trade 

credit by firms (Fisman & Love, 2003). However, no universal theory gives a 

comprehensive explanation of the various motives and consequences related to trade 

credit. Furthermore, due to the small amount of available empirical evidence, it is not 

justifiable to establish the superiority of any single theory over the others. Thus, in 

general, this study is designed to test the relevance of some of these theories of the trade 

credit practices of industrial and listed firms in Pakistan where financial intermediaries’ 

roles are restricted. More specifically, this study is focused on examining the trade 

credit practices of LMFs with reference to financial motivations.35  

 

 

                                                           
34 Some earlier studies which observed the same phenomenon include Nilsen, (2002), Burkart and 

Ellingsen (2004), Mateut et al. (2006), and Bougheas et al. (2009). 
35 Financial motivations are advocated by financing theory, liquidity theory, financial intermediation 

theory, and the complementary versus substitution hypothesis of trade credit. 
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2.2 Review of Empirical Studies  

In addition to meeting the above-stated motives, previous studies have revealed that the 

trade credit practices of firms are also influenced by macroeconomic factors, the type 

of industry the firm is a part of, and the firm’s specific characteristics. 

For instances, Meltzer (1960) examined the impact of monetary policy on trade credit 

practices of nonfinancial firms. He found a positive relationship between tight monetary 

policy and trade credit demanded by nonfinancial firms. Later studies conducted by 

Jaffee and Modigliani (1969); Gertler and Gilchrist (1993); Nilsen (2002) found similar 

results. Biais and Gollier (1997) developed a model to test the signaling theory of trade 

credit. They established that firms use trade credit to signal their quality (financial 

health). They stated that firms finance part of their activities by using costly trade credit 

and signal the quality of their product. Moreover, they explained that the use of trade 

credit by firms as a signal of their quality is also affected by the illiquidity of inputs. 

The effect of illiquidity of inputs on the relationship between trade credit and firms 

quality depends upon the opportunity of inputs diversion in case of customers default. 

They suggested that the relation between illiquidity of inputs and their diversion may 

be positive or negative. In case of inputs repossession hypothesis, suppliers have the 

incentive to repossess the liquid inputs, particularly during bankruptcy. Second, 

liquidity hypothesis states that customers can easily divert liquid products.  

Wilson and summers (2002) examined the trade credit behavior of small firms engaged 

in the inter-firm trade of only primary product. They found that larger firms’ choice of 

credit policy is significantly influenced by their access to finance and their bargaining 

power. They stated that small firms are usually under pressure to follow industry norms 

but make cash transactions with less dominant partners, particularly new ones. They 

clarified that long-term relationship with customers reduces the monitoring problem 

and resultantly, firms extend larger credit term to the customers having a long business 

relationship. This study established that firms facing the challenge of reputation and 

product quality recognition offer more substantial net credit term. While firms afraid of 

the opportunistic behavior of customers and want to reduce the cash flow problem were 

observed extending two-part credit term. They established that two-part credit term is 

also provided by firms in the competitive market to pursue price discrimination motive. 

Suppliers were also found offering net credit term to local regular customers due to less 

information cost. 
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Hartzell, Jennings and Parrino (2004) investigated the effect of financial distress on 

trade credit used by US firms. They found that the use of trade credit by firms varies 

across their stages of financial distress. Firms suspected to suffer from financial distress 

were found using more trade credit. Furthermore, suppliers were observed supplying 

trade credit to assist them at the beginning of their financial distress. But, the supply of 

trade credit to financially distressed firms started to fall in years after the first year of 

their financial distress. During financial distress, small and less dominant firms were 

found demanding more trade credit. Results of the study suggested that it is difficult for 

small firms to prove their creditworthiness thus less equity and debt financing is 

available to smaller firms during their financial distress. Consequently, these firms 

increase the use of trade credit.  

Danielson and Scott (2004) reported a negative relationship between the availability of 

bank credit to small firms and their demand for trade credit in the developed financial 

market of US. It implies that small firms which are denied credit from banks demand 

more trade credit to fulfill their financing needs. Results of the study support the 

findings of Petersen and Rajan (1994) on pecking order theory of debt financing.  

Uesugi and Yamashiro (2004) studied differences in lending behavior between 

financial and nonfinancial institutions over different phases of the business cycle in 

Japan.36 Japanese trading companies were found to provide various forms of credit in 

addition to trade credit.37 The findings of the study also revealed varying degrees of 

responses of these credit instruments to business conditions. A significant negative 

effect of business conditions on the aggregate credit supplied by trading companies was 

also observed. Overall, this study established substantial differences in lending 

behavior between financial and nonfinancial firms over different phases of the business 

cycle. 

Delannay and Weil (2004) examined the determinants of the supply and demand of 

trade credit by firms from nine transitional economies in Central and Western Europe. 

Descriptive statistics showed that trade credit and its determinants vary significantly 

across these countries. They found that profitability, size, and leverage negatively 

influence the demand for trade credit. They explained that profitable and large 

                                                           
36The results of the study support the view that instrumental differences are more important than 

institutional differences. 
37 For example, stock investments, loan, and loan guarantees. 
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companies use more bank credit than trade credit. The findings of the study also 

supported the substitution hypothesis,38 as the researchers established a positive 

relationship between sales growth rate and the trade credit received by firms. The 

results are supported by commercial motives (i.e., that suppliers, by providing trade 

credit, invest in building commercial affiliations with customers to ensure their own 

survival). The researchers stated that suppliers of trade credit act like financial 

intermediaries and supply less trade credit to customers with negative growth as a way 

of controlling credit risk. They found that firms with positive growth rates and earning 

profits perform the role of financial intermediaries and support their customers by 

providing them with trade credit. A firm size was positively related to the amount of 

TCE by the firm. The study concluded that significant differences exist in the 

determinants of trade credit practices among the transitional countries.  

Niskanin and Niskanin (2006) examined the trade credit policies of small firms in a 

bank-dominated the market of Finland. Descriptive statistics showed substantial 

variation in trade credit practices across industries, but little volatility of trade credit 

practices was observed over time for the whole sample. Results of the study indicated 

that trade credit extended by small and medium firms is significantly influenced by 

their creditworthiness, access to capital markets and growth. They found that 

characteristics of small firms, their location (rural vs urban) and loan restructuring 

significantly determined the trade credit used by them in Finland.  They observed that 

cost of capital has a significant but unexpectedly negative relationship with trade credit 

used by firms. They also established that delayed account payable policy was followed 

by firms which were denied credit from financial intermediaries and were facing 

restructuring of loans.  

The effects of monetary policy are transmitted to the real sector through the credit 

channel. Due to the imperfection of the credit market, suppliers of trade credit have an 

information advantage over banks and have an incentive to provide credit to their 

borrowers on more attractive terms than banks can offer. Resultantly this improves 

suppliers’ profitability. 

                                                           
38 Trade credit and bank credit are negatively related to one another. 
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Mateut, Bougheas, and Mizen (2006) investigated the monetary policy transmission to 

the real sector when two credit channels exist in the credit market.39 They found a 

decrease in the supply of bank credit and an increase in the supply of trade credit to 

firms in response to a tight monetary stance. An analysis of subsamples revealed a more 

significant effect of tight monetary policies on smaller firms when compared to its 

effect on medium-sized and large firms. Furthermore, the analysis showed that the 

impact of monetary policy on trade credit and bank credit channels varies.40 The 

findings of the study suggest that the presence of a trade credit channel mitigates the 

impact of the bank credit channel.  

Reese (2007) investigated the effect of business owners’ race and ethnicity on TCU by 

firms. The amount of trade credit and credit-term offered to small firms significantly 

varies across owner race and ethnicity. Firms owned by African-American men, Asian-

American men, and Hispanic Caucasian men offered relatively little trade credit and 

unfavorable credit terms. The race or ethnicity of owners partially explains this 

disparity in firms’ access to trade credit across various races and ethnic groups. 

However, in the presence of control variables,41 African-American and Hispanic 

Caucasian men did not offer trade credit in a way that was statically significantly 

different than that offered by typical groups, whereas the effect of Asian-American 

ethnicity on firms’ access to trade credit remained significant and negative. 

During financial crises, the liquidity of firms dries up, and their ability to supply trade 

credit to financially constrained customers is adversely affected. Love, Preve, and 

Sarria-Allende (2007) investigated the impact of Asian financial crises42 on the trade 

credit behavior of listed firms working in Thailand, Indonesia, Malaysia, Korea, and 

the Philippines. The study revealed firms had a heterogeneous response to financial 

crises. They observed significant variations in the trade credit behavior of different 

firms during financial crises. Both trade receivables and trade payables were increased 

immediately after the occurrence of financial crises, but later, a sharp decrease was 

                                                           
39 Trade credit channel and bank credit channel 
40 In the presence of a tight monetary policy, the supply of bank credit to small firms is reduced, while 

the supply of trade credit to small firms is increased. 
41 For example, industry-specific factors, owners’ human capital, and the creditworthiness of firms and 

their owners. 
42 Mexican devaluation in 1994 and the Southeast Asia’s currency in 1997. 
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observed only in trade receivables. They reported a significant decline in the supply of 

trade credit by firms vulnerable to crises.  

Customers having a strong market power demand more trade credit from the suppliers 

selling the risky product. Van Horen (2007) tested the effect of customers’ market 

power and information asymmetry about product quality on the trade credit. The study 

reported the positive and significant relationship between the supply of trade credit and 

market power of customers. He argued that customers use their market power to 

purchase goods for extracting their surplus. He found that customers exert more market 

power to obtain surplus in case of information asymmetry about product quality is high. 

But in case of high technology products, the effect of the market power of customers 

on the trade credit is debilitated. Furthermore, they examined that smaller firms are 

extending more trade credit than larger ones in developing countries while it is entirely 

reverse in developed countries. 

During the economic recession, business activity of firms is slowed down and their 

probability of facing liquidity shocks and defaults is increased. Mainly, firms having 

more financial claims on defaulting firms are more exposed to credit contagion. Tsuruta 

(2007) used firm-level data during Japanese recession of 1997-1998 for investigating 

the effect of credit contagion on the supply of trade credit to smaller firms. The study 

reported a substantial increase in the number of bills dishonored and bankruptcy filings 

during the recession in Japan. Findings of the study showed a significant decrease in 

trade payables during this recession. The decline in trade payables was reported higher 

for the firms having more trade receivables outstanding. It was also found that suppliers 

reduced the supply of trade credit to their customers irrespective of their credit risk 

level. The decrease in trade payables during recession evidenced the existence of credit 

contagion effect. Furthermore, suppliers offering trade credit to customers with 

significant trade receivables were found more exposed to credit contagion effect. To be 

safe from credit contagion effect, suppliers reduced the supply of trade credit to the 

customers especially to those having a significant amount of receivables outstanding 

during the recession. 

Ge and Qiu (2007) conducted a comparative study on the determinants of TCU by firms 

43 in fast-growing China, the largest developing country in the world, and one with a 

                                                           
43 State owned versus non-state owned 



39 
 

poorly developed financial system. A firm’s ownership, capital-labor ratio, and ability 

to generate internal cash flow were deemed the significant determinants of TCU. An 

analysis of the maturity structure of debt showed substantial differences in the 

composition of overdue debt between state-owned and non-state owned firms in 

China.44 These findings are convincing, as state-owned firms can delay their repayment 

of bank loans due to their political influence.  

During banking crises, the supply of short-term bank loans is reduced in the credit 

market, and nonfinancial firms increase their use of trade credit as a substitute for short-

term bank loans. Fukuda, Kasuya, and Akashi (2007) investigated the short-term 

financing behavior of small and medium-sized firms during banking crises in Japan. A 

negative relationship was found between trade credit and short-term bank loans.45 It 

was also observed that a deterioration in the health of a bank affects the trade partners 

of borrowers. During banking crises, it was evidenced that the supply of bank loans was 

reduced to trade partners of borrowers and that, resultantly, the credit redistribution 

behavior of firms was reduced. 

Trade receivable policy of firms was found varying over various stages of firms’ 

financial distress. Firms facing a decline in profitability were categorized in pre-

financial distress stage while firms facing a shortage of liquidity were categorized in 

financial distress. Molina and Preve (2009) studied two questions about the trade 

receivable policy. Firstly, they investigated the impact of financial distress on the trade 

receivable policy of firms. Secondly, they estimated the effect of suboptimal investment 

in trade receivables on the cost of financial distress. Results of the study showed that 

firms in pre-financial distress stage extend more trade credit for increasing their sales 

revenue. Whereas, firms in the financial distress stage were found offering less trade 

credit or speed-up the collection of outstanding receivables for overcoming their 

liquidity problem. They also found a decrease in sales revenue of firms during financial 

distress in response to a reduction in the supply of trade credit to their customers. 

                                                           
44 State-owned firms have a greater proportion of overdue bank credit in their total overdue debt 

outstanding, while non-state-owned firms have a greater proportion of overdue trade credit in their total 

overdue debt outstanding. 
45 The significant negative coefficient of non-performing loans (used as a proxy for bank health) shows 

that trade credit is negatively related to the health condition of a bank. 
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Like Molina and Preve (2009), Bitter (2009) studied the trade credit behavior of firms 

which were either suffering from financial distress or nearly suffering from it. This 

study also examined the impact of firms’ characteristics46 on the TCU by firms during 

the period of financial distress in countries belonging to the European Monetary Union 

between 1997 and 2007. He found that financially distressed firms use more trade credit 

than economically sound firms. Firms near financial distress substituted equity 

financing with trade credit. Furthermore, trade credit was observed as a substantial part 

of their capital structure, whereas financially distressed firms chose long-term debt over 

trade credit in an attempt to defer their financial burdens. 

In countries, where the financial sector is less developed, firms’ growth depends on the 

informal mechanism of financing. Cull, Xu, and Zhu (2009) investigated the role of 

most used trade credit from amongst the informal sources of financing. Results of the 

study showed that financial institutions are biased in providing credit to unprofitable 

and inefficient public sector enterprises. Due to the biased and inefficient banking 

system, private sector firms use trade credit as a substitute for formal credit for meeting 

their growth needs. The findings of the study showed a negative association between 

profitability and trade credit extended by publicly owned firms. But, in case of domestic 

private firms, profitability was found positively related to trade credit extended. Firms’ 

access to formal credit was found to have a positive effect on trade credit supplied by 

firms across all categories of firm’s ownership. They argued that firms are redistributing 

part of the credit received from banks to their customers through trade credit. Profitable 

private firms were also found extending more trade credit to facilitate their financially 

constrained customers. Due to improvement in efficiency of the banking system in 

China, firms’ access to formal credit is increased and their demand for trade credit is 

decreased. Consequently, reduction in credit redistribution by firms was observed in 

China.  

Trade credit practices of firms are likely to be influenced by their market power in both 

input and output markets. Fabbri and Klapper (2009) stated that larger firms are 

extending credit for the sake of their long-term relationship with customers while 

younger firms are extending credit to customers because new firms face intense 

competition in the market. Firms having weak market power and working in a very 

                                                           
46 Such as firms’ size, their growth phase and age. 
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competitive market were found extending more trade credit to their customers for the 

sake of their survival. They emphasized that firms which extend trade credit to their 

customers, finance it by getting more trade credit from their suppliers. Findings of the 

study also confirmed the supply chain hypothesis, i.e. firms extending trade credit to 

their customer as a competitive weapon also use their bargaining power in input market 

and get desired credit terms from their suppliers. Contradiction to natural trade credit 

behavior, financially constrained firms (lacking internal resources and facing credit 

rationing) was found extending more trade credit to their customers. Firms having a 

formal contract with their customers about credit sales were also seen offering more 

trade credit. Findings of the study concluded that trade credit received depends on trade 

credit supplied, while, trade credit provided depends on competition in the market 

instead of trade credit received. 

Financing decisions of firms are influenced by the level of financial liberalization 

prevailing in a country. Saeed and Scheuermann (n.d.) studied the effect of financial 

liberalization and macroeconomic development indicators on the access of firms to 

bank credit and trade credit. For this purpose, they used firm-level data of seven South 

American countries, including Peru, Brazil, Venezuela, Colombia, Chile, Bolivia, and 

Argentina. The results indicated that firms using bank credit are more suffered from 

financial and credit constraints, whereas, firms using trade credit are not affected by 

these constraints. Findings of the study revealed that effect of these constraints is more 

protuberant in developing countries, particularly, which are characterized by 

insubstantial financial and legal system. The interest rate was found negatively related 

to bank credit while positively correlated with trade credit. Negative relationship of 

corruption with both trade credit and bank credit was observed. Overall, findings of the 

study established that due to financial liberalization, firms’ access to bank credit is 

improved and they need less to depend on trade credit. 

Cosh, Cumming, and Hughes (2009) identified the various factors which affect the 

firms’ decisions to seek external capital and also highlight the various factors which are 

considered by investors while lending to entrepreneurs. The results of the study show 

that firms follows Packing Order theory of capital while seeking external funds. 

According to this theory, firms facing shortage of internal funds or undertaking larger 

capital expenditure apply for external financing. Banks lend more to firms having larger 

assets base while suppliers and lessor offer more credit to firms earning higher 
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contribution margin, Venture capitalist extend more funds to firms with innovative 

project.  

Bougheas, Mateut, and Mizen, (2009) observed a reduction in inventory holding costs 

in response to a firm’s size increase. An empirical analysis displayed the significant 

negative effect of inventory on TCU and TCE by firms. The researchers stated that 

when production exceeds sales, stock piles up. Then, to increase sales and reduce stock, 

firms offer trade credit to their customers. Trade credit supplied was found to be more 

sensitive to changes in stock as a comparison to TCU by firms. It was also found that 

large firms extend and receive more trade credit and have lower inventory holding costs 

than small firms. The size of a firm was observed to have a significant negative impact 

of the firm’s inventory. The researchers emphasized that the sensitivity of a firm’s trade 

credit usage to changes in stock is reduced as the firm grows in size.47  

Fatoki and Odeyemi (2010) investigated the impact of managerial competencies, 

business information, networking, location, age and size of new SMEs on their use of 

trade credit. Data were collected by administering a questionnaire to 737 SME firms 

located in the four major towns of Eastern Cape South Africa. Results showed that trade 

credit used by new SMEs is significantly influenced by their location, relationship with 

the bank, business plan and managerial competencies. They suggested that new SMEs’ 

access to trade credit suppliers can be increased by improving managerial 

competencies. 

Trade credit may be used by banks as a signal of the creditworthiness of borrowers and 

may facilitate them in making lending decisions. Gama and Mateus (2010) empirically 

tested the signaling role of trade credit in the Spanish and Portuguese legal and financial 

environment. Results of the study indicated that SMEs in Spanish and Portugal are 

credit rationed. The significant and negative coefficient of trade credit with bank credit 

confirmed the substitution of these two alternative sources of financing. The degree of 

substitution is high in case of SMEs maintaining an exclusive relationship with one 

bank rather than with more than one banks. In case of smaller and younger firms, both 

complementary and substitution hypotheses were not found mutually exclusive. For 

younger firms, age is found positively related to trade credit and confirmed the 

information role of trade credit. As trade credit signals about financial soundness and 

                                                           
47 Control variables (bank credit, risk, liquidity, and profitability) are also found to have significant 

effect on trade credit practices of firms. 
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management quality of firms, thus facilitate their access to bank credit.48 The 

informational role of trade credit may be influenced by the business cycle, monetary 

policy and bankruptcy of firms but this study did not take into account the effects of 

these factors.  

Olawale and Smit (2010) examined the impact of business internal and external 

environment on the trade credit practices of new SMEs in South Africa. Exploratory 

factor analysis revealed that business information, crime rate, networking, business 

ethics, and competencies of managers, the legal system, economic conditions, collateral 

requirement, and corruption are the important determinants of trade credit. Business 

information, low crime rate, networking, managerial competency, legal efficiency, 

good economic conditions were found to have a significant positive relationship with 

the availability of trade credit to new SMEs, while collateral and corruption were found 

to have an insignificant and weak effect. Overall, findings of this study indicated that 

both internal and external factors are important determinants of trade credit availability 

to SMEs, and have strong implication for trade credit policy of firms in South Africa.  

Bastos (2010) investigated three question about trade credit practices of nonfinancial 

firms. The first question examined was about the influence of agency problem on trade 

credit. For explaining the effects of information asymmetry, agency model presented 

by Jensen and Mackling (1976) was used by this study. Findings of this study partially 

supported the product quality theory. This means for small firms with a less obvious 

feature of product quality or where more time is required to verify the promised quality 

of tech products, adverse selection problem is high and these firms offer trade credit for 

longer terms. Firms facing moral hazard due to their high variable costs and immense 

value of bad debts provision were found offering trade credit for the short-term to avoid 

their bad debts losses. The second question investigated by this study was about the 

effect of creditors’ protection and quality of accounting information on trade credit and 

the mitigation of moral hazard effect. Creditors’ protection and quality of accounting 

information were found having a positive effect on trade credit like on bank credit as 

shown in previous studies. Furthermore, moral hazard is mitigated in the presence of 

                                                           
48 The informational role of trade credit may be influenced by business cycle, monetary policy and 

bankruptcy of firms but this study did not take into account the effects of these factors.  
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creditors’ protection and quality of accounting information. The third question 

investigated in this study was about the influence of financial crises on the intermediary 

financial role of nonfinancial firms. Large sized firms were reported extending more 

credit to their credit-constrained customers during crises. He reported an increase in the 

supply of trade credit during crises.  

Trade credit practices of firms are influenced by the quality of collateral liquidation, 

borrowing constraints and protection of creditors’ right. Fabbri and Menichini (2010) 

investigated the relationship of trade credit with borrowing constraints and liquidation 

advantages of suppliers over banks. Following a set of new predictions were forwarded 

by them. First, motivation to use trade credit varies across industries and more 

specifically it depends upon the characteristics of inputs purchased on credit. Second, 

credit rationing does not affect the use of trade credit if liquidation quality of inputs is 

good. Third, the use of trade credit is also linked to the technology used by firms. Firms 

buying goods take more trade credit than the firms buying services as inputs. Suppliers 

of standardized goods are supplying less credit than the suppliers of customized goods. 

Fourth, this link becomes stronger in case firms are financially constrained and 

creditor’s protection is weak. Moreover, this study supported the balance between 

suppliers’ protections and banks’ protection. If the legal setting is in favor of suppliers 

rather than banks, then more trade credit is provided by suppliers otherwise vice versa. 

Fifth, suppliers provide credit in the form of goods instead of cash. Sixth, increased 

creditors’ protection decreases the use of trade credit and input tangibility. Finally, they 

emphasized on the need to empirically test the relationship among the characteristics of 

inputs, financing choices and legal institutions. 

Little empirical evidence of a relationship between the level of competition and trade 

credit in existing literature motivated Hyndman and Serio (2010) for the investigation 

of the effect of competition level among suppliers on trade credit. Findings of the study 

revealed that no trade credit is supplied in case of monopoly and duopoly. Unexpected 

relationship between sales and cash was observed because suppliers do not offer trade 

credit before observing cash payment behavior of firms. In the monopolistic structure 

of the market, firms sell on a cash basis and are less likely to offer trade credit while in 

the competitive market most of the firms offer trade credit. Results showed inverted U 

shaped relationship between the level of competition in suppliers market and trade 

credit provided by them. They stated that trade credit provision increases at a sharper 
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rate as the structure of market changes from monopolistic to duopolistic and increases 

at higher rate gradually up to the oligopolistic structure. Findings of the study also 

revealed that the relationship between competition and trade credit supplied changed 

from positive to negative when the perfectly competitive market structure is reached.  

Firms increase the use of trade credit channel in response to the tight monetary policy. 

This effect may become more pervasive during financial crises. Alatalo (2010) 

examined the impact of financial crises and the vulnerability of firms to financial crises 

on their trade credit behavior in the developed financial market of UK. Results showed 

that financial crises negatively affect the use of trade credit by firms. It means firms 

extend less credit during financial crises years. More decline in the supply of trade 

credit was observed during 2008 as a comparison to 2007. Findings of the study showed 

the change in trade credit behavior of firms during the period of financial crises is 

different from the period of monetary contraction. He stated that financial crises give 

rise to high uncertainty as compared to monetary contraction policy and firms adopt 

cautious behavior while performing the role of financial intermediaries. After crises, 

how much time firms will take to reverse the change in their trade credit behavior, why 

a decrease in trade credit is demand driven only, what causes the supply of trade credit 

to dry up during crises? These questions were left unanswered by this study due to data 

and scope limitation and need to be further investigated.  

Marques (2010) investigated the determinants of trade credit obtained by firms from 

their suppliers in nine Western European countries.49 The coefficient of the first lag of 

the dependent variable had a positive and significant impact on its current value, 

indicating that trade credit obtained by firms in the current period is significantly 

determined by the trade credit received in the previous year. Firms expect and insist on 

the stability of trade credit terms offered by their suppliers. Additionally, a negative 

relationship was found between short-term bank credit and trade credit, and a weak 

negative relationship was found between trade credit received and trade extended, 

which implies the irrelevance of trade credit supplied. The significant positive 

coefficient of profitability shows that trade credit is used as a complement of internally 

generated funds. The significant positive relationship between a firm’s size and 

profitability with trade credit implies that suppliers offer long-term trade credit to 

                                                           
49 Austria, Belgium, Finland, France, Germany, Greece, Ireland, Portugal and Spain. 
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creditworthy and profitable firms. Financial leverage was negatively related to trade 

credit, indicating that long-term bank financing is used as a second-order substitute for 

trade credit.  

Like the capital structure, trade credit has dynamic behavior. Therefore, instead of a 

static model, a dynamic model was used by Garcia-Teruel and Martnez-Solano (2010b) 

to investigate the determinants of trade credit used by small and medium-sized firms in 

the UK. Results of the study confirmed the dynamic behavior of trade credit used by 

SMEs in the UK. Value of adjustment coefficient varies from 0.77 to 0.79 which is 

substantially larger and indicates that firms make relatively quick changes in their trade 

credit received to reach its optimal level. Furthermore, the significant coefficient of first 

lag of trade credit received by firms showed that trade credit received by firms is 

persistent over time. Results of the study also supported the substitution of trade credit 

with alternative sources of finances. Firms having internally generated funds and access 

to alternative sources of funds were found less relying on trade credit due to its higher 

cost. Findings of the study support the Pecking Order Theory, i.e. firms generating more 

funds from their operations reduce the use of trade credit. They observed a positive 

relationship between sales growth and trade credit used by firms. It was also found that 

use of trade credit was increased in response to growing GDP. Generally, trade credit 

is simultaneously demanded and supplied by firms, but this study focused only on one 

dimension of trade credit, i.e. trade credit used or availed by firms. The second aspect 

of trade credit, i.e. trade credit supplied by firms is equally important but not considered 

by this study. 

Another explanation for using trade credit was found in the context of risk management. 

Marques (2011) investigated the effects of firms’ financial and economic decisions on 

their trade-credit-related risk-taking probability. For this purpose, a Probit regression 

was applied to the panel data of 1322 firms belonging to nine European countries50 

from 1990 to 2002. Bank financing, return on assets, working capital, and volatility of 

return on equity were used to represent financial decisions, sales ratio, cost of goods 

sold, size, asset structure and returns on sales volatility were used to represent economic 

decisions. He found that a firm’s probability of taking trade credit risks is higher when 

the duration gap ratio of trade credit is higher than the gross coverage ratio while it is 

                                                           
50 Austria, Belgium, Finland, France, Germany, Greece, Ireland, Portugal, and Spain. 
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lower when the duration gap ratio of trade credit is higher than net coverage ratio. The 

findings of the study also indicated that trade credit risk-taking probability reaches the 

second-highest level when the trade credit duration gap is greater than the net coverage 

ratio. 

Cole (2011) investigated the effects of financial characteristics of firms and the 

characteristics of their owners on the use of trade credit. He found that firms using trade 

credit are mostly larger in size, unprofitable, lack financial slack, organized as 

corporations and operating in urban areas. It was also revealed by this study that most 

of the firms using trade credit are owned by younger male individuals and are belonging 

to construction, manufacturing, and wholesale trade sector. Firms which were not using 

credit were owned by an older individual, female, black and highly educated 

individuals. Moreover, these firms are smaller in size, more profitable, owns fewer 

assets and are rarely organized as corporations. Most of these firms were found in the 

service business and were rendering professional services.  

Another factor that may affect the trade credit obtained by firms in the current period 

is the expected innovation in their product. Bonte and Nielen (2011) investigated the 

relationship between product innovation and trade credit. A positive association was 

observed between innovation and trade credit. It implies that innovative SMEs rely 

more on trade credit. Particularly those innovative SMEs which upgraded their existing 

product line in the previous year were found using more trade credit than other SMEs. 

Moreover, subsample analysis showed that only those SMEs used trade credit which 

was facing obstacles in financing their growth. However, findings of this study did not 

support the positive association of process innovation and R & D activity with the use 

of trade credit. They explained that suppliers are more informed than banks and can 

easily assess the growth potential of SMEs. Overall, results of the study concluded that 

innovative firms facing liquidity problem use more trade credit.  

Chou, Yang, and Line (2011) examined the effect of monetary policy, credit rating and 

financial characteristics of firms on the trade credit supplied and demanded by them. 

Trade credit was found to be used as a significant part of the short-term financing, 

particularly during tight monetary policy. Furthermore, they discovered that inter-firm 

liquidity market becomes more active as the demand and supply of trade credit are 

increased in response to growing interest rate. It means the use of trade credit as a 



48 
 

substitute for bank credit results increase in loan efficiency. They reported significant 

and positive relationship of trade credit with cash holdings and credit rating of firms.  

Zhang (2011) documented the impact of CIS on the demand for trade credit by 

analyzing 2076 publicly traded nonfinancial firms in Thailand from 1994 to 2005. He 

found that CIS and financial constraints significantly affect TCU and net credit 

extended by firms. Results show that, because of an improvement in CIS, firms’ 

demand for trade credit decreases, whereas their ability to supply trade credit increases. 

This pattern means that an increase in CIS increases credit reallocation via trade credit. 

Financial constraints were found to have a positive relationship with the use of trade 

credit and a negative relationship with net credit extended by firms.51 He also reported 

that, after improvements were made to CIS, financially constrained firms demanded 

less trade credit from their suppliers and redistributed more credit to their customers. 

However, improvements in CIS weaken the effect of the financial characteristics of 

firms on the use of trade credit. Overall, the results suggest that better CIS improves 

credit reallocation via trade credit. Therefore, policies that promote the exchange of 

credit information should be encouraged. 

Gibilaro and Mattarocci (2011) examined the interaction between trade credit and trade 

debt used by Italian firms from 1999 to 2008. OLS regression analysis and Granger 

causality test were performed separately for each year. Findings of the study revealed 

that causality condition exists between trade credit provided by firms to their customers 

and trade debt received by firms from their suppliers. Furthermore, the 

contemporaneous effect was found in trade credit and trade debt policy of firms, which 

showed that previous trade credit policy influenced current trade credit policy. 

Significant and positive coefficient indicates that trade credit and trade debt policy of 

firms are relatively stable and firms make marginal adjustments over the time to reach 

the optimal level.  

Yang (2011) examined the financing of inventory through trade credit and bank credit. 

Findings of the study indicated that during tight credit market, financial stress on 

constrained firms increases and they use trade credit to overcome their liquidity 

shortage. Larger firms having a bond rating and access to capital market were found 

                                                           
51Financially constrained firms use more trade credit and extend less net credit to their customers than 

other firms 
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less sensitive to increase in financial cost while small firms without bond rating and 

lack of access to capital market were found more affected by the tight monetary policy. 

Empirical findings of this study showed that the addition of trade credit in the model 

weakens the coefficient and significance of bank credit. It implies that availability of 

trade credit weakened the bank credit channel. However, trade credit was not found to 

be a perfect substitute for bank credit. He explained that availability of trade credit to a 

firm shows its financial soundness and helps in reducing information problem and 

improve their access to bank loans. Findings of the study indicated that the direction of 

the relationship between bank credit and trade credit is varying over time and mainly 

depends upon the credit market conditions. During tight monetary policy, trade credit 

is observed as a substitute for bank loans while in loose monetary stance these are 

observed complement of each other. 

Grave (2011) studied the effect of financial crises on the usage of trade credit by Dutch 

manufacturing firms. Results of ANOVA test revealed that both trade credit received 

and extended by manufacturing firms were significantly reduced during the period of 

financial crises. Surprisingly, ANOVA findings were against the expectations. 

Regressions analysis revealed the negative and significant effect of financial crises on 

the trade credit supplied and received by manufacturing firms. Opposed to expectations, 

Dutch manufacturing firms decreased the supply and use of trade credit during financial 

crises. However, during financial crises firms were found using more short-term debt 

and less trade credit. Effect of cash holdings on trade credit supplied significantly 

decreased during crises. For trade credit received, the impact of cash holdings and cash 

flows was not observed varying considerably during crises. Only the relationship 

between short-term debt and trade credit received was weakened considerably in 

response to financial crises. 

Yang (2011) studied the impact of financial crises on the relationship between trade 

credit and bank credit. He found that bank credit and trade credit are negatively related 

and are jointly determined. He explained that the supply of bank credit is decreased 

during financial crises and firms increase the use of trade credit. He claimed that firms 

having more availability of bank credit increases the supply of trade credit to their 

customers. Thus, findings of the study confirmed the existence of substitution 

hypothesis in case of demand for trade credit but complementary hypothesis in case of 

trade credit supply. A more substantial decrease in the supply of bank credit was 
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observed after the occurrence of financial crises particularly in first three quarters 

following the third quarter of 2007. The study revealed significant differences in the 

pre-crises financing behavior of financially constrained and unconstrained firms. After 

crises, both types of firms reduced the supply of trade credit and increased the demand 

for trade credit. The decrease in bank loan to firms continued during the post-crisis 

period, financially constrained firms continued the use of trade credit while financially 

unconstrained firms gradually reduced the use of trade credit.  

Couppey-Soubeyran, and Hericourt (2011) investigated the determinants of trade credit 

demanded by firms, particularly the effect of FD on the relationship between trade 

credit and bank credit in MENA countries. They found that trade credit is used as a 

substitute for bank credit. Quality of firms’ financial structure was observed to be 

negatively affecting their demand for trade credit. It means firms with poor financial 

condition demand more trade credit from their suppliers. The results of the study 

revealed the significant and negative effect of FD on the trade credit used by firms. 

They rationalized that with an increase in the financial development, the supply of bank 

credit to firms is increased and resultantly demand for trade credit is reduced. 

Furthermore, it was observed that financial development reduced the strength of the 

relationship between the demand for trade credit and financial characteristics of firms. 

It means consideration of financial characteristics is decreased in trade credit decisions 

in the presence of financial development.  

Guariglia and Mateut (2011) examined the impact of the political affiliation of firms on 

the trade credit supplied by them. Results of first difference GMM estimation revealed 

that type of ownership, product characteristics, and political affiliations of firms 

significantly influence the trade credit provided by them to their customers. Among the 

financial characteristics of firms, inventory was observed negatively related to trade 

credit provided by firms. This implies that firms make a trade-off between inventory 

holding cost and the cost of accumulating accounts receivable. The stronger trade-off 

was observed in the industry where products were more differentiated than 

standardized. Varying effect of collateral, size, age, profitability and liquidity were 

observed against different subsamples of firms developed by ownership, product 

differentiation and political affiliation. Trade credit supplied was found more sensitive 

to financial characteristics in case of private firms having no political affiliation and 

were producing differentiated products. This study also revealed that firms’ political 
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affiliations affect their efficiency in resource allocation. Thus they acknowledged that 

politically affiliated firms have more access to external funds and redistribute more 

funds to their customers via trade credit. 

Trade credit practices of firms can be influenced by the form of inventory held by them. 

Vaidya (2011) investigated the effect of stock on trade credit used and supplied by listed 

manufacturing firms in India. Findings of the study showed that firms are pursuing 

inventory management motive through trade credit. For increasing sales and for 

reducing the stock of inventory, firms extend trade credit to their customers. Due to 

piling up of inventory, firms tend to delay the payments to their customers and 

consequently trade payables are increased. Variability in demand for finished goods 

was observed as another cause of the increase in trade credit. Profitable firms were 

found to use and extend less trade credit as the demand for their finished goods is less 

exposed to fluctuation. Furthermore, profitable but financially constrained firms were 

observed offering less trade credit. The findings did not support the price discrimination 

motive of firms for extending trade credit in India. Listed manufacturing firms with 

greater access to bank credit were observed extending less trade credit to their 

customers while their suppliers were found offering them more trade credit. 

Mateut, Mizen, and Ziane (2011) examined the impact of inventory held by 

nonfinancial French firms on the trade credit. Findings of the study showed that 

characteristics of goods influenced the decisions of firms to use and extend trade credit. 

Firms producing standardized goods were found using and extending less trade credit 

while it is a more common practice of firms producing differentiated products. Indirect 

effects of inventory (from raw material to final finished goods) were also observed on 

the trade credit practices of firms. Indirect effects of liquidation cost of stock were 

observed higher in case the demand for the product is uncertain. However, the study 

revealed that indirect impact of stock of raw material is weaker while it was stronger in 

case the product is in finished form. Overall, results of the study showed that firms 

extend trade credit to manage their inventory and to control the storage cost of the slow-

moving stock. Thus, firms were found taking and extending trade credit to pursue 

transaction cost motive. 

Firms, which pay higher borrowing cost and face difficulty in borrowing from banks, 

demand more trade credit as a substitute for bank credit in developed countries (Biais 
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& Gollier, 1997). While in developing countries, small and opaque firms use trade 

credit to signals their credibility to banks. Consequently, banks extend more credit to 

firms which employ more trade credit. It implies that trade credit is a complement of 

bank credit. Huang, Shi, and Zhang (2011) used the balanced panel data set of 284 

companies for the period from 1998 to 2006 and tested the substitution and 

complementary hypothesis. Results of the study showed the significant negative 

relationship between trade credit and bank credit. It implies the presence of substitution 

effect between trade credit and bank credit in a transitional and large emergent economy 

of China. However, the extent of substitution was observed lower during the period of 

rapid growth. It implies substitution of bank credit with trade credit follows a counter-

cyclic pattern.  

Financing decisions of firms are likely to be influenced by their financial condition. 

Molina and Preve (2012) studied the effect of financial distress of firms on their demand 

for trade credit. They also investigated whether the increase in trade credit used by 

financially distressed firms is due to increase in their demand for trade credit or due to 

increase in the supply of credit by the suppliers to support their financially distressed 

customers. Results of the study showed that firms increase the use of trade credit during 

financial distress. The findings also revealed that payment behavior of firms is further 

slow downed in years after the year of financial distress. Moreover, financially 

distressed firms were found increasing the proportion of trade payable in their capital 

structure as the availability of alternative sources of funds is limited to them. They 

reported that during financial distress, substitution effect (trade credit versus other 

sources of funds) is pronounced higher in case of smaller firms than the larger ones.  

Klapper, Laeven, and Rajan (2012) examined the use of trade credit by firms as a tool 

to manage their business risk. Larger firms with good credit standing were observed 

receiving more liberal credit term from their small suppliers characterized by good 

investment quality. They reported that larger firms having market power and lower 

probability of default are not facing screening problem and are offered trade credit with 

long-term maturity. Following the bond theory and lower financing cost theory, small 

firms with good investment grade maintain a long-term relationship with their large 

buyers by offering long-term trade credit. To avoid default loss, early payment discount 

term is provided by low-grade investment small suppliers to non-investment grade 

small buyers. They stated that offering of the discount term is consistent with screening 
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and market power explanation. Larger buyers demand a discount from their smaller 

suppliers. Overall, results of the study showed that trade credit terms were influenced 

by the characteristics of both buyer and seller.  

Fatoki (2012) used quantitative research design and survey method to study the effect 

of ethical values practiced by SMEs on the availability of trade credit to them in South 

Africa. Findings of the study revealed that weak ethical perceptions of new SMEs are 

one among the foremost hurdles in the availability of trade credit in Africa. The study 

recommended that the code of ethics should be developed and its implementation can 

be helpful in improving firms’ ethical values regarding various stakeholders. This study 

focused only on the perception of trade creditors of SMEs and ignored the perception 

of SMEs’ owners.  

Guy and Mazra (2012) investigated the determinants of trade credit by firms in the 

Cameroonian context. Results of the study revealed that manager ethnicity, confidence 

and network are the significant determinants of trade credit. Firms managed by 

managers belonging to Bamileke group (BAM) and North Cameroon (AIP) got more 

delayed credit terms from their suppliers. The findings of the study revealed a positive 

effect of manager’s share in equity capital on the duration of trade credit. Size of the 

firm was found positively related to the use of trade credit. They argued that larger 

companies having more economic power are likely to negotiate credit terms in their 

favor. Age of a firm was found negatively related to demand for trade credit. Younger, 

firms were found using more trade credit due to their less experience, lack of reputation 

and information asymmetry problem. Debt ratio, credit rationing and short-term bank 

ratio were found to be positively related to the use of trade credit duration. Legal form 

of a firm and cost of trade credit had an insignificant effect on its trade credit demand. 

Overall, results showed that demand for delayed credit terms was affected by financial, 

transactional and sociocultural variables.  

Khan, Tagar, and Bhutto (2012) examined the determinants of trade credit supplied and 

trade credit received by textile firms listed in Pakistan. Findings of the study showed 

that firms extend trade credit to pursue the price discrimination motive. It implies that 

textile firms are offering credit term and discount term to create price discrimination. 

Furthermore, firms’ size and internal financing resources were found having a 

significant and positive impact on trade credit. Analysis of determinants of trade credit 
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received showed that firms’ size, level of purchases and interbank rate are significant 

determinants of the level of trade credit received by firms. The negative relationship 

between sales growth and trade credit used by firms indicates that firms with positive 

growth are getting funds from banks and are demanding less credit from their suppliers.  

Coulibaly, Sapriza, and Zlate (2013) investigated the effect of the credit crunch on the 

economic activity by using firm-level data from six emerging Asian economies52 during 

financial crises of 2008-09. Findings of the study showed that during financial crises 

financial conditions of firms are deteriorated and these firms turned to trade credit to 

meet the deficiency of internal funds. Moreover, the usage of trade credit increased 

sales. The replacement of trade credit with formal external financing was more 

prominent in case of domestic firms whereas export-oriented financially vulnerable 

firms relied less on trade credit. Findings of the study suggested the policy design to 

promote trade credit as a cushion to financial crises in future. 

Trade credit supplied by small firms is likely to be influenced by their relationship with 

customers. Tsuruta (2013) found the significant negative effect of interest cost, 

leverage, profitability, age and sales growth on trade credit supplied by small and 

medium-sized firms during the recession in Japan. It implies that firms which are 

paying higher interest cost and facing liquidity shortage reduce the supply of trade 

credit to their customers. Usually, banks charge higher interest cost from financially 

distressed firms and resultantly these firms provide less trade credit to their customers. 

He explained that firms’ sales and profitability was decreased during the recession and 

they extended trade credit to maintain their sales and profitability. Moreover, firms with 

growing sales, need funds to finance their inventory and resultantly reduce the supply 

of trade credit. Results revealed that firms holding more cash extend more trade credit 

to their customers. It implies that firms dependence on main customers does not weaken 

their bargaining power during a recession. Highly leveraged firms being on the verge 

of default were found supplying less trade credit to their customers to avoid the default. 

Furthermore, this study reported a positive relationship between trade credit extended 

and borrowing ability of firms.  

Al-Dohaiman (2013) studied the determinants of demand for trade credit by unlisted 

firms in less developed but emerging economy of Saudi Arabia. Findings of the study 

                                                           
52 China, India, Indonesia, Malaysia, Taiwan and Thailand. 
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strongly supported the substitution hypothesis. Profitability was found to be negatively 

related to trade credit and this is consistent with pecking order theory. Further, firms 

with more current assets were found using more trade credit that is consistent with 

matching theory. It implies that firms while financing the investments match the 

maturity of investment with the maturity of financing arrangement. Finally, the mixed 

relationship between trade credit and growth opportunity was found. In case of SMEs, 

positive relationship between sales growths and trade credit was observed while for a 

larger firm, sales growth was found negatively related with trade credit used. Overall, 

results of this study showed that trade credit is being used as an important source of 

financing in Saudi Arabia and confirmed the substitution hypothesis.  

Kwenda and Holden (2014) used a balanced panel dataset53 of listed companies to 

investigate the factors that influence their trade credit financing decisions. They found 

that trade credit is an important source financing in South Africa. It was shown that 

firms have a target level of trade credit and make partial adjustments at a relatively high 

speed over time to reach it. High adjustment speed implied lower adjustment costs for 

listed firms. Similar to what has been found in previous studies, the availability of 

internal resources, investment in current assets, trade credit supplied, and economic 

performance significantly and positively affected trade credit received by firms. Only 

bank credit was negatively related to trade credit; this is in accordance with the 

substitution hypothesis. The remaining variables (i.e., creditworthiness, growth rate, 

and long-term debt) did not have significant effects on TCU by firms.  

Ahmed, Xiaofeng, and Khalid (2014) investigated the determinants of trade credit 

supplied and trade credit used by non-financial firms listed in Pakistan. They 

established that both trade credit supplied and used by firms are significantly 

determined by their characteristics and economic environment of the country. They 

found that trade credit supplied is significantly influenced by the liquidity, turnover, 

sales growth and size of firms. Results support the product quality theory, liquidity 

theory, commercial motive and inventory management motive of trade credit. Their 

findings also suggest that creditworthy firms use less trade credit. Further they found 

that firms use trade credit to finance their sales growth. 

                                                           
53 Ninety-two companies listed on the JSE between 2001 and 2010. 
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Deloof and Rocca (2015) examined the effect of local FD on trade credit redistribution 

behavior of SMEs in Italy. The findings showed that FD increases the access of SMEs 

to finance and that the use of trade credit reinforced the effect of FD on SMEs’ access 

to finance. The researchers emphasized that FD enhances the credit redistribution 

behavior of SMEs. In response to FD, firms increase the supply and demand for trade 

credit. Firms working in industrial districts were found to extend more credit to their 

customers than firms in other districts. The level of debt of firms was positively related 

to TCE and used by firms. The results show that firms working in districts characterized 

by FD were supplied with more trade credit during financial crises than other firms. 

Overall, the study supported the complementary hypothesis.54 

Murfin and Njoroge (2015) examined the effects of implicit cost of trade credit 

extended by small suppliers of big retailers on their investment. Findings of the study 

revealed the significant positive relationship between supplier’s receivable investment 

policy and buyer’s payable policy. It implies that smaller and financially constrained 

firms adjust their policy of investment in trade receivables in response to changes in 

payable policies of their big buyers for which financing frictions are less stringent. It 

implies that lenders confronted with underinvestment problem due to high opportunity 

cost are more likely to extend trade credit to big firms with low opportunity cost. 

Effects of taxation on trade credit practices are substantial where more significant 

variation in the tax rate is present across firms. Desai, Foley and Hines Jr. (2016) 

examined the effects of tax incentives on the reallocation of capital by US multinational 

firms through their trade credit practices. Findings of the study revealed the extensive 

use of trade credit by foreign affiliates of U.S. multinational firms during 2004. They 

observed managers have incentives in reallocating capital by extending trade credit to 

and receiving trade credit from their affiliates. The study reported that firms commonly 

use trade credit for transferring funds from subsidiaries working in low tax jurisdiction 

to affiliates working in high tax regions. It implies that supply of trade credit is reduced 

to low taxed subsidiaries. The study provided evidence on the distribution of trade 

credit among the affiliates of the same firm operating in different countries and 

therefore, exposed to different corporate income taxation. Results of the study revealed 

that tax incentive is pursued by those affiliates which can avail investment opportunities 

                                                           
54 Firms use both trade credit and bank credit as a part of their financing strategy. 
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by allocating capital through trade credit. It was found less attractive for affiliates that 

lack good investment opportunities, low capital expenditure and high cash holdings. 

Carbo-Valverde, Rodriguez-Fernandez and Udell (2016) investigated trade credit as an 

alternative source of external financing to SMEs during financial crises. Results of the 

study showed that SMEs’ access to alternative sources of capital in Spain varies across 

firms and this variation reached to the extreme in the period of financial crises. 

Financially constrained SMEs were found using trade credit to finance their capital 

expenditure and increase in demand for trade credit was observed during financial 

crises while unconstrained SMEs were observed using bank loans to finance capital 

expenditure. Overall, findings of the study revealed that trade credit is more important 

to financially constrained SMEs as a lender of last resort and its significance for SME’s 

is further increased during the financial crunch. 

Abbas, Luo, and Ahmed (2016) investigated the determinants of TCE by textile firms 

in Pakistan. The results of this study revealed that TCE by textile firms to their suppliers 

is significantly influenced by their current assets, current liabilities, and gross profit. 

The study also established that the different components of current assets (e.g., cash, 

inventory and trade receivables) are substitutes of each other. The researchers suggested 

that firms extend trade credit as an operational tool to speed up inventory turnover and 

pursue other inventory management motives. Further, the findings indicate that firms 

facing liquidity constraints decrease the amount of credit they extend to their customers. 

Financially sound firms offer long trade credit terms to their customers and use these 

terms as an advantage over their liquidity-constrained competitors. Further, the inability 

of firms to offer long trade credit terms to their customers impedes their entry into or 

survival in their industry, especially when long trade credit terms are offered by many 

of their competitors. 

Barrot (2016) investigated the effect of trade credit regulatory reforms on the trade 

credit practices of trucking firms in France. He found a significant decrease in the trade 

credit term after the imposition of regulatory reforms. The results of difference found 

by using the difference estimation technique revealed that trade credit restrictive 

reforms have a significant effect on firms’ and exit strategies and on the exposure of 

financially constrained trucking firms to liquidity shocks. The results reveal a 
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significant decrease in the probability of financial distress and bankruptcy after the 

implication of trade credit restrictive reforms. 

Firms exposed to high financial risks are credit-rationed by financial intermediaries. In 

order to run their business smoothly, these firms use additional trade credit. Similarly, 

suppliers also extend trade credit to their customers who are exposed to default risk. 

Shah, Liu, Ahmed, Shah, and Shah (2018) investigated the effect of the financial risk 

of nonfinancial firms on the use and supply of trade credit in Pakistan. They found that 

trade credit is significantly related to borrowers’ financial risk. Firms carrying financial 

risk demand more trade credit in order to avoid financial distress. Accordingly, 

suppliers help their financially distressed customers by supplying them with trade 

credit. 

2.3 Identification of Research Gap 

The above review of previous studies on the trade credit practices of firms has led to 

the discovery of a research gap in existing literature, a full discussion oh which is given 

presently.  

In the existing literature, several studies have investigated credit in different ways; most 

studies accentuated firm-specific determinants, and a few focused on industry-specific 

and country-specific determinants. Many of these studies55 focused on SMEs in the 

context of developed countries. These studies ignored developing countries where trade 

credit practices may be different from those of developed and transitional countries. 

Only a handful of studies tested the motives and determinants of trade credit practices 

of firms in developing countries. For example, Vaidya (2011) (India), Zhang (2011) 

(Thailand), Guy and Mazra (2012) (Cameroon), Al Dohaiman (2013) (Saudi Arabia), 

and Kwenda and Holden (2014) (South Africa). 

                                                           
55 Studies focused on SMEs include Peterson and Rajan (1997); Niskanen and Niskanen (2006); Garcia-

Teruel and Marteniz-Solano (2010a); Murfin and Njoroge (2015); Carbo-Valverde, Rodriguez-

Fernandez, and Udell (2016), etc. Studies conducted in the context of developed countries include 

Petersen and Rajan (1994, l997), Murfin and Njoroge (2015), and Desai et al., (2016) in the USA; Wilson 

and Summer (2001) and Garcia-Teruel and Marteniz-Solano (2010) in the UK; and Tsuruta (2013) in 

Japan. A few studies, including Delannay and Weil (2004), Huyghebraet (2006), and Garcia-Teruel and 

Marteniz-Solano (2010b), focused on Europe, while Ono (2001) focused on Asia. Delannay and Weill 

(2004) investigated the determinants of the trade credit practices of firms in transitional countries. 
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In the context of Pakistan, where the financial system is not well-developed and where 

trade credit is widely used by firms, only a few studies have investigated trade credit. 

For instance, Khan et al. (2012) and Abbas et al. (2016) examined the determinants of 

TCE and used by textile firms listed on the KSE. However, these studies ignored firms 

belonging to other sectors. Furthermore, they only emphasized the price discrimination 

motive of trade credit while ignoring the financial motives for trade credit. Ahmed, 

Xiaofeng, and Khalid (2014) investigated the determinants of trade credit supplied and 

TCU by nonfinancial firms listed in Pakistan. They give a partial explanation for the 

use and extension of trade credit in light of the product quality theory, liquidity theory, 

commercial motive, and inventory management motive of trade credit. Further, they 

assumed that trade credit is a static phenomenon and that firms can make instant 

adjustments to their trade credit policies. However, in reality, firms make partial 

adjustments to their trade credit policies due to various frictions which increase the cost 

of making adjustments.  

Recently, Shah, et al. (2018) established that nonfinancial firms increase their use of 

trade credit in order to avoid financial distress. The researchers gave a partial view of 

trade credit based on the financial distress theory of trade credit. This study did not 

solve the problem of why financially strong firms use trade credit. In practice, firms 

receiving long trade credit terms from their suppliers allow delayed payments to their 

customers. 

The causality is likely to exist between TCE and TCU by firms, which is not addressed 

by above-mentioned studies. Thus, based on the limitations of previous studies 

conducted in Pakistan, the present study will consider the causality between TCE and 

TCU by firms and will use a partial adjustment model consistent with the real trade 

credit practices of firms.  

Various motives for TCE and trade credit supplied are documented in the existing 

literature. These motives are commercial, operational, and financial. It is very difficult 

to justify the investigation of all these motives in a single study, as these are 

contradictory, making it difficult to determine whether these motives are mutually 

inclusive. Hence, this study has theoretical footings only in financial motives. More 

specifically, this study is focused on examining the trade credit practices of LMFs with 

reference to their financial motivations. Financial motivations are advocated by the 
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financing theory, liquidity theory, financial intermediation theory, and complementary 

versus substitution hypothesis of trade credit. Further, the current study will cover all 

manufacturing industries, which may give the findings more generalizability.  

The trade credit practices of manufacturing firms may be influenced by the stability of 

their trade credit policies or the stability of their trade credit contracts with their 

suppliers and customers. However, the effect of the stability of a manufacturing firm’s 

trade credit policy or the stability of trade credit contracts on the firm’s current trade 

credit practices has been only partially investigated. A few studies (e.g., Garcia-Teruel 

and Martinez-Solano, 2010b; Kwenda and Holden, 2014) examined the dynamic 

behavior of TCU by firms but ignored the dynamic behavior of TCE by firms to their 

customers. The present study will examine the dynamic behavior of firms regarding 

TCE and TCU by LMFs and will compare the stability of TCE with TCU. Furthermore, 

this study will investigate the interdependence of TCE and TCU by firms and will 

provide a better understanding of the credit redistribution behavior of firms.  

CIS among the lenders and FD may affect the trade credit practices of manufacturing 

firms. Deloof and Rocca (2012) examined the impact of local FD on the trade credit 

redistribution behavior of SMEs in Italy. The relationship between indicators of FDs 

and trade credit practices seemed to be investigated very rarely by researchers. Further, 

little evidence is present in the literature about the effect of CIS on trade credit practices 

and their determinants. Only one study found in the literature (i.e., Zhang, 2011) 

examined the impact of CIS on TCU by LMFs in Thailand. 

Significant variation exists among countries regarding the number of credit registries, 

their ownership, their credit information coverage, the depth of CIS, etc. Thus, the 

effect of improvements in CIS on trade credit practices and their determinants needs to 

be investigated further in the context of other countries. The current study is designed 

to empirically test the impact of FD and CIS on the demand and supply of trade credit, 

which has not yet been investigated in Pakistan.  

In developing countries (where financial markets are less developed) LMFs have 

sufficient internally generated cash flows, access to capital market funds, and relatively 

little credit rationed by banks and, thus, can play the role of financial intermediaries. 

The credit redistribution behavior of large firms that have access to alternative sources 

of finance is not yet well investigated in developing countries. Further, there is a need 
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to study the role of FD and CIS regarding the credit redistribution behavior of LMFs. 

Pakistan is characterized by an underdeveloped credit market, due to which there is a 

widespread use of trade credit by firms. Despite the important role of trade credit, its 

advantages over bank credit, and its extensive use by firms, no evidence is seen in the 

existing literature about the effect of FD and CIS on the credit redistribution behavior 

of LMFs. 

The present study aims to fill the above-highlighted gap in the corporate finance 

literature by investigating the effect of financial characteristics of firms, FD, and CIS 

on the trade credit practices of manufacturing firms listed in Pakistan. 

This study is different from previous studies in this field. Firstly, it investigates the 

dynamic behavior of LMFs regarding both TCE and TCU. Secondly, it considers the 

interdependence between TCE and TCU by firms. Thirdly, both the direct and indirect 

effects (moderating effects) of FD and CIS on the credit redistribution behavior of firms 

are examined in this study. Fourthly, to address the endogeneity short panel bias, this 

study employs a system GMM two-step estimator. 

2.4 Hypotheses Development 

To investigate the determinants of trade credit and the role of FD and CIS in Pakistan, 

the following hypotheses were developed. 

2.4.1 Hypotheses for Firms-Specific Determinants of TCE 

Firm-specific determinants of TCE include variables that may vary across firms and 

time and that influence the TCE by LMFs. The following hypotheses were developed 

to investigate these determinants.  

First Lag of TCE (TCEt-1): TCE by firms to their customers in the current period may 

be affected by their previous trade credit relationship (Bastos, 2010). By prior trade 

credit experiences with customers, firms make partial adjustments over periods to 

achieve the optimal level of TCE. On the contrary, the persistence of a credit policy or 

the stability of trade credit contracts with customers suggests that firms’ current trade 

credit practices are also influenced by their previous trade credit practices (Blasio, 

2005; Gibilaro & Mattarocci, 2011). To maintain business relationships, firms that 

extended more trade credit to their customers in the previous year are expected to 
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extend more trade credit in the current year. To test either the TCE by firms is dynamic 

or static, the following hypothesis is stated: 

Ha1: TCE by LMFs takes effect from its lagged value. 

Trade Credit Used (TCU): The financial intermediation theory elucidates the credit 

redistribution behavior of large and creditworthy firms. Meltzer (1960) suggested that 

firms assist their financially constrained customers through trade credit, with trade 

credit being a short-term financing source that is simultaneously demanded by firms 

from their suppliers and extended by firms to their customers (Burkart & Ellingsen, 

2004; Frank & Maksimovic, 2005). According to the credit redistribution hypothesis, 

firms that receive more credit from their suppliers are more likely to supply more credit 

to their customers (Santos & Silva, 2014). 

Furthermore, firms follow the maturity matching theory while extending trade credit to 

their customers (Diamond, 1991; Bastos, 2010; Yang, 2011; Kwenda & Holden, 2014). 

Thus, firms use trade payables to finance their trade receivables (Bastos, 2010). Firms 

that receive late payments from their customers delay payments to their suppliers in 

turn (McMillan & Woodruff, 2002). This shows that the collection behavior of firms is 

influenced by their payment behavior and implies that TCE and TCU by firms are 

positively related to one another (Kiyotaki & Moore, 1997). 

In most industries, TCE and trade credit received are spontaneous and simultaneous 

(Frank & Maksimovic, 2005; Yang, 2011). This indicates that a firm’s choices to 

receive and to extend trade credit influence each other (Gibilaro & Mattarocci, 2011). 

Petersen and Rajan (1997) and Ferrando and Mulier (2013) established that TCU is an 

important determinant of TCE. Thus, based on the above discussion, the following 

hypothesis is developed to test the financial intermediation theory, maturity matching 

theory, and trade credit redistribution hypothesis: 

Ha2: TCU and TCE by LMFs are positively related to one another. 

Short-term Bank Credit (SBC). LMFs are larger, more creditworthy, and more 

transparent than non-listed firms. LMFs, therefore, have easier access to financial 

institutions and the financial market (Delannay & Weill, 2004; Ge & Qiu, 2007). For 

the same reasons, LMFs receive more trade credit from their suppliers than other firms 

do (Mian & Smith, 1992). 
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Schwartz (1974) pointed out that if banks are the primary supplier of credit, then firms 

with a greater ability to raise funds from financial intermediaries can transfer credit to 

their financially constrained customers through trade credit. Later, Brennan, 

Maksimovics, and Zechner, (1988) and Petersen and Rajan (1997) supported this 

argument. Likewise, Kohler et al. (2000) established that firms having access to bank 

credit and market credit redistribute this credit to their credit-rationed customers. 

Bougheas et al. (2009) observed that bank credit is a complement of TCE by firms, and 

Ghosh (2015) established that TCE by firms is partially financed through borrowing 

from banks.  

Thus, firms use short-term bank credit to fund the trade credit they supply to their 

customers. In the existing literature, the availability of short-term bank credit to firms 

is used as an important determinant of TCE by firms. Based on the arguments above, 

the following hypothesis is developed to test the financial intermediation theory and 

credit redistribution hypothesis. 

Ha3: Short-term bank credit used by LMFs is positively related to TCE by them. 

Gross Profit Margin (GPM): According to the price discrimination theory (Nadiri, 

1969), trade credit is extended by firms as a non-price competition strategy to 

differentiate their product in a highly competitive market. Firms extend trade credit to 

their customers as a marketing tool to differentiate their products from the 

competition’s. This theory emphasizes that firms with a GPM offer more trade credit to 

their customers than other firms do (Kwenda & Holden, 2014). 

Empirical studies conducted by Petersen and Rajan (1997), and Ng et al. (1999) 

validated this theory. They stated that firms with an ability to charge high GPM have 

an incentive to generate additional cash flow by selling extra units to their customers 

on credit. Firms with higher GPM demonstrate great market power and pursue price 

discrimination motives by extending trade credit to their customers (Santos & Silva, 

2014). 

In a monopolistic market, a firm uses trade credit as a means of price discrimination 

(Niskanen & Niskanen, 2006). Generally, leading firms in an industry pursue price 

discrimination motives by offering two-part credit terms (Brennan et al., 1988; Mian & 

Smith, 1992). As trade credit includes very high implicit interest costs, a discount term 

is offered by suppliers which may not be acceptable to creditworthy customers. 
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Meanwhile, this may be a cheaper source of financing for low credit rating firms than 

borrowing from financial institutions (Brennan et al., 1988; Petersen & Rajan, 1997). 

Financially strong customers can avail the discount by making their payment within 

discount term while economically weak customers delay their payment until the end of 

trade credit term and pay the full price. 

The above discussion leads to the following hypothesis for testing whether LMFs 

pursue price discrimination through TCE: 

Ha4: The GPM charged by LMFs is positively related to the TCE by them. 

Sales Growth (SG). According to the commercial motives of trade credit extension, 

suppliers have an implicit stake in their customers due to the sunk investment they have 

made in developing long-term relationships with them. They extend trade credit to new 

customers with the expectation of gaining profits from future sales to these customers; 

resultantly, firms try to preserve their trade relationships with their customers. Thus, 

trade credit provides an opportunity for suppliers to achieve multiple purposes in a 

competitive market.56 Sales growth is a crucial characteristic of firms that is commonly 

used in previous studies as a determinant of TCE by firms. It indicates the economic 

activity of firms. Firms with positive growth need funds to support their economic 

activity, while firms facing a decline in sales growth extend trade credit to increase the 

demand for their products. Metzler (1960) pointed out that, instead of a direct reduction 

in price, larger firms extend trade credit to stimulate demand for their product in periods 

of constrained monetary policy. 

Emery (1987) found that suppliers facing a decline in the demand for their products 

provide trade credit to their financially constrained customers instead of accumulating 

costly inventory to sell in an uncertain future. To follow commercial motives, firms 

may use trade credit policies as a competitive tool to increase their sales (Delannay & 

Weil, 2004). A high growth rate is positively valued by suppliers and banks, as it is an 

indicator of a firm’s good health (Niskanin, & Niskanin, 2006). In fact, banks consider 

the growth of turnover as the financial health of firms, while suppliers are more 

concerned about sales increases (Grave, 2011). 

                                                           
56 The net present value of price decreases as the delay in payment increases. Firms use trade credit as a 

disguised pricing policy which enables them to discriminate among customers, to avoid price wars, and 

to circumvent price restrictions (Schwartz & Whitcomb, 1979; Brennan et al., 1988). 
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Tsuruta (2013) found that sales growth had a negative effect on trade credit supplied by 

small and medium-sized firms during the recession in Japan. He argued that firms 

facing a decline in sales extend more trade credit to their customers to restore their sales 

levels. Growing firms need funds to finance their growth and, resultantly, extend less 

credit to their customers (Deloof & Rocca, 2015). Conversely, a firm with a negative 

growth rate might extend credit to increase their depressed sales (Ge & Qiu, 2007). 

Moreover, clients who wish to take advantage of their suppliers’ financial fragility may 

delay their payments. Further, distressed firms extend more trade credit, motivated by 

a desire to increase their sales and to retain their existing customers. The following 

hypothesis is developed to test whether a firm is pursuing commercial motives or not.  

Ha5: The sales growth of LMFs is positively related to the TCE by them.  

Profitability (PR). According to the financing motive, firms with high profitability 

generate more cash flow from operations and, thus, can transfer liquidity to their 

customers by selling goods on credit.57 Relatedly, Tsuruta (2013) revealed that firms 

with a strong financial performance extend more trade credit than firms that perform 

poorly. Martinez-Sola, Garcia-Teruel, and Martinez-Solano (2014) established a 

similar relationship between profitability and TCE by firms. Equally valid firms facing 

losses may offer more credit to their customers to reduce their losses from business 

operations. On the contrary, a less profitable and distressed firm is not in a position to 

enforce payments receivable, as their survival depends on their remaining customers. 

Moreover, their customers, who could notice the firm’s delicateness, might exploit the 

firm by delaying payments. Meanwhile, firms earning higher operating profits have less 

incentive to extend trade credit. Thus, unlike financially distressed firms, firms earning 

higher profit have less incentive to extend trade credit to their customers. Further, 

allowing delayed payment to customers cause reduction in cash generated by LMFs 

from their operations.  Based on the above debate, the following hypothesis was 

developed to test the financing theory and financial distress theory of TCE. 

Ha6: The profitability of LMFs is negatively related to TCE by them to their customers.  

 

                                                           
57 From a theoretical perspective, firms having the ability to generate extra cash flows can offer credit 

terms to make extra sales by extending trade credit (Grave, 2011). 
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Firm’s Size (SIZ). TCE by firms is sensitive to their size (Fazel, 1997). The size of a 

firm is mostly construed as reflecting its creditworthiness and reputation, as larger and 

well-established companies may be deemed less precarious (Delannay & Weill, 2004). 

According to financing theory, larger firms have better access to alternative sources of 

funds due to their creditworthiness and, thus, they can extend more trade credit to their 

financially constrained customers (Tsuruta, 2013). Furthermore, in line with the 

“financial assistance motive,” these firms extend trade credit to provide financial 

assistance to their customers.  

According to traditional theories (Omiccioli, 2005), the trade credit practices of firms 

are significantly influenced by the features of the economic sector and characteristics 

of firms, particularly their market power (Mian & Smith, 1992). Wilson and Summers 

(2002) found that the size and reputation of a firm influences its trade credit behavior. 

Larger net credit terms are offered by suppliers when they are facing the problem of 

reputation. Conversely, larger firms have higher bargaining power in trade relations 

with their counter-trade partners. These firms avoid holding costly receivables and 

negotiate credit terms in their favor. Khan et al. (2012) reported a negative relationship 

between the market power of firm and TCE. Whereas Niskanin and Niskanin (2006) 

and Santos and Silva (2014) reported a positive relationship between firm size and TCE. 

Based on theoretical arguments and empirical findings, a hypothesis is developed to 

test whether LMFs follow the financing theory or the market power theory of trade 

credit.  

Ha7: The size of LMFs is positively related to TCE by them to their customers. 

Stock-in-Trade (ST). To pursue an operational motive of inventory management, firms 

with more inventory holding costs extend more credit to reduce these holding costs. 

Both accounts receivable and inventory are a substitute from the viewpoint of assets 

management. Emery (1987) emphasized that firms avoid accumulating costly stock and 

make a trade-off between the cost of holding stock-in-trade and the cost of offering 

trade credit to their customers. Other studies found a negative relationship between 

inventory and TCE by firms (e.g., Petersen & Rajan, 1997; Bougheas et al., 2009; 

Vaidya, 2011). They argued that when production exceeds sales, it causes piling up of 

costly stock. Firms are left with no choice but to offer trade credit to increase their sales, 

which results in a decrease in inventories. Firms paying higher interest costs and facing 
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liquidity shortages reduce their supply of trade credit to their customers, whereas firms 

holding larger stock-in-trade and facing higher holding costs of inventory extend more 

trade credit to pursue operational motives. Both account receivables and stock-in-trade 

are substitutes from the viewpoint of assets management. 

According to the complementary hypothesis of current assets, both TCE and inventory 

are complements of one another. Thus, firms with larger stock generally have larger 

receivables than firms with less stock. Santos and Silva (2014) reported a positive 

relationship between stock-in-trade and TCE by firms. If the level of stock is used as a 

measure of the operating scale of a firm, then a firm with a lot of stock will usually 

have more credit sales and resultantly large amount outstanding from customers than 

firms with relatively little stock do.  

Because there are contrary arguments in this regard, following hypothesis is used to test 

whether LMFs pursue the operational motive or complementary hypothesis. 

Ha8: Stock-in-trade held by LMFs is negatively related to TCE by them to their 

customers. 

Relative Liquidity (RLIQ). The relative liquidity position of a firm shows its short-term 

liquidity risk. The higher the value of relative liquidity, the lower the liquidity risk. 

Firms with low liquidity risk are likely to offer trade credit to their customers. Relative 

liquidity measures the short-term liquidity risk of a firm. The higher the value of relative 

liquidity, the lower the liquidity risk. Firms with a lower liquidity risk are likely to offer 

more trade credit to their customers.  

Vaidya, (2011); Chou, Yang, and Line (2011) found a positive relationship between 

relative liquidity position and TCE. Tsuruta (2013) revealed that firms facing liquidity 

shortages reduce their supply of trade credit to their customers. Thus, the following 

hypothesis was developed to test the liquidity theory of trade credit. 

Ha9: The liquidity position of LMFs is positively related to TCE by them to their 

customers. 
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2.4.2 Hypotheses for Firm-Specific Determinants of TCU  

For investigating the firm-specific determinants of TCU by LMFs, the following 

hypotheses are developed.  

First Lag of Trade Credit Used (TCUt-1). Similar to capital structure, TCU by 

manufacturing firms is dynamic. This implies that firms have a target level of trade 

credit. It is difficult for firms to make adjustments to meet the target level of their 

accounts payable instantaneously. This discrepancy may be due to the difficulty 

involved in estimating sales, purchases, changes in the opportunity cost of trade credit, 

and changes in current assets with certainty. Thus, firms can make a partial adjustment 

in the usage of trade credit over time to reach its optimal (target) level. 

TCU by firms is affected by their previous trade credit relationships with suppliers 

(Bastos, 2010). Firms that used more trade credit in the previous year are expected to 

use more trade credit in the current year due to their proven credibility and persistence 

of their credit relationship with their suppliers. Furthermore, the stability of the credit 

policy and trade credit contracts of firms with their suppliers justifies that TCU by firms 

in the current period is influenced by the TCU in the previous period (Blasio, 2005). 

Marques (2010) and Garcia-Teruel and Martinez-Solano (2010b) found a significant 

positive relationship between TCU by firms and its first lag. These studies showed that 

TCU by firms is dynamic and that firms make partial adjustments over time to reach its 

optimal level. 

Gibilaro and Mattarocci (2011) reported that a firm’s previous trade credit policy 

influences its current trade credit policy. Similarly, Kwenda and Holden (2014) 

emphasized that firms have an optimal level of trade credit and make partial 

adjustments to reach its optimal level. The speed of adjustments depends upon the cost 

of making them. Firms make a tradeoff between the cost of being off the optimal level 

and the cost of making adjustments to achieve the optimal level (Ozkan, 2001). Based 

on the above discussion, the following hypothesis is proposed to test whether the trade 

debt policy of LMFs is dynamic or static. 

Ha10: TCU by LMFs takes effect from its lagged value. 
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Trade Credit Extended (TCE). Already discussed for detail see page 62.  

Short Term Bank Credit (STB). TCU by firms is influenced by the availability of short-

term bank credit or their access to short-term bank credit. Firms receiving more short-

term bank credit from financial intermediaries demand less trade credit and posit that 

bank credit is a substitute for trade credit. Alternatively, firms may use a combination 

of financing rather than rely on a single source of funding. This implies that firms using 

more bank credit also use more trade credit to maintain the desired proportions of each 

source in their financing structure. 

Cunningham (2004) reported that, for moderately wealthy firms, TCU and short-term 

bank credit are substitutes for one another and that, for firms with little wealth, short-

term bank credit and TCU are complements of one another. In less-developed financial 

markets, firms use trade credit as an alternative to bank credit (Fisman & Love, 2003). 

Petersen and Rajan (1997) found that firms having sufficient access to short-term bank 

credit use less trade credit and posit that bank credit is a substitute for trade credit. 

Similar findings were revealed recently (see for example , Bougheas et al., 2009; 

Garcia-Teruel & Martinez-Solano, 2010b; Marques, 2010; Mateut et al., 2011; Yang, 

2011; Couppey-Soubeyran & Hericourt, 2011; Kwenda & Holden, 2014). These studies 

established that credit-rationed and financially constrained firms use trade credit as a 

substitute for bank credit.  

Carbo-Valverde et al. (2012) revealed that the rate of substitution of trade credit for 

bank credit is high for credit-rationed firms. Moreover, firms substitute trade credit for 

bank credit according to their relative cost (Fitzpatrick & Lien, 2013). The relative costs 

of these two alternative sources of financing include transaction costs, interest costs, 

and default penalties. Firms often use trade credit to reduce transactions costs and, in 

turn, to better finance their routine operating activities. Guariglia and Mateut (2006) 

stated that credit-constrained firms use trade credit as an alternative to short-term bank 

credit at the margin. Huyghebaert (2006) emphasized that, in cases of default, the 

supplier’s role is that of facilitator, while banks are harsher and prefer to liquidate. 

Moreover, suppliers offer more trade credit to firms which are denied by banks for 

additional credit (Wilson & Summers, 2002).  

Relatedly, Pawlowska and Marzec (2013) stated that firms which need short-term funds 

prefer trade credit over bank credit, as the former has lower transaction costs and does 
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not require processing costs for renewal applications. Molina and Preve (2012) 

observed the financially distressed firms use trade credit as a substitute for bank credit. 

Similarly, Al-Dohaiman (2013) reported that unlisted firms lacking access to the credit 

market use trade credit as a substitute for formal credit in Saudi Arabia.  

Conversely, Ferris, (1981) established that growing firms use both trade credit and bank 

credit as complementary sources of finance. According to this complementary 

hypothesis, firms which use more short-term bank credit also use more trade credit. The 

signaling theory presented by Biais and Gollier (1997), emphasizes that firms use trade 

credit to signal their financial health and financial institutions use trade credit as a signal 

of borrower financial quality when providing short-term credit. Demirguc-Kunt and 

Maksimovic, (2001) established that the use of trade credit facilitates a firm’s access to 

short-term bank credit. Suppliers have an informational advantage over banks due to 

their close business relationships with their customers.  

Thus, firms use trade credit to signal their financial position to banks (Fisman & Love, 

2003). Later, Burkart and Ellingsen (2004) observed that banks extend more credit to 

firms that have trade credit outstanding on their balance sheet. Miwa and Ramseyer, 

(2005) found that small and large firms use trade credit and bank credit simultaneously 

to meet their substantial financing needs and that these forms of credit are not used 

interchangeably. Cook (1999) provided empirical evidence that trade credit is 

positively related to bank credit, which supports the complementary hypothesis. Later, 

studies conducted by Ono (2001), Alphonse et al. (2006), and Vaidya, (2011) 

highlighted the signaling role of trade credit. Likewise, some recent studies58 also 

emphasized the signaling role of TCU by firms and established that trade credit and 

bank credit are complements of one another.  

Deloof and Rocca, (2015) established that the use of trade credit financing declines 

with a decrease in the supply of bank credit. Ghosh (2015) established that TCU and 

bank credit used by firms are positively related to one another and are simultaneously 

determined. This implies the existence of a complementary effect between trade credit 

and bank credit. 

                                                           
58 For example, Giannetti et al. (2011), Psillaki and Eleftheriou (2014), Agostino and Trivieri (2014), 

Andrieua et al. (2015). 
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Furthermore, the optimal capital structure theory emphasizes the use of a mixture of 

various financing sources rather than relying on a single one. It implies that firms using 

more bank credit also use more trade credit to maintain adequate proportions of each 

source in their financial structure. Based on the above debate, two hypotheses were used 

to test whether LMFs use trade credit as substitute or complement of short-term bank 

credit.  

Ha11: LMFs use trade credit as a complement to short-term bank credit. 

Sales Growth (SG). A high sales growth rate signals the good health of a company and 

is positively valued by both banks and suppliers (Soufani & Poutziouris, 2004). 

Growing firms need funds to avail the benefits of growth opportunities. Thus, these 

firms may use trade credit along with formal credit to finance their growth. On the 

contrary, firms who face a decline in their sales are refused by banks for the extension 

of credit. Consequently, these firms use more trade credit from suppliers to overcome 

their liquidity problem. 

Rajan and Zingales, (1998) observed that firms relying on trade credit to finance their 

operations had demonstrated higher growth in countries where financial institutions are 

weak. Similar findings were reported by Petersen and Rajan (1997), who emphasized 

on their trade credit role as a lender of last resort. A positive relationship was established 

between growth and trade credit by Pike, Cheng, Cravens, and Lamminmaki (2005); 

Marques (2010); and Deloof and Rocca (2015). Niskanen and Niskanen, (2006) put 

forward two arguments in favor of there being a positive relationship between sales 

growth and TCU by firms. First, larger firms use their market power to influence their 

suppliers and embrace more trade credit to finance their operations. Second, firms 

having growth opportunities but lacking internally generated funds use more trade 

credit. The researchers emphasize that growth is the primary motive for extending and 

using trade credit.  

Another explanation put forward by Jensen and Meckling (1976) and later by Myers 

(1977) for the use of trade credit is based on assets substitution and underinvestment 

issues. They found a negative association between growth and the use of liability 

financing. Thus, firms with more substantial growth opportunities avoid the use of debt 

through financing arrangements. On the contrary, the supply of bank credit to growing 

firms is increased, and the firm’s dependence on trade credit is reduced. Furthermore, 
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growth occurs over time as a result of evaluating sales, and the firms become 

decreasingly dependent on the supply of trade credit (Marques, 2010). 

Moreover, firms facing a decline in sales are denied credit from banks. Consequently, 

these firms demand more trade credit from their suppliers to overcome their liquidity 

problem. Al-Dohaiman (2013) found a significant and negative relationship between 

TCU by firms and their sales growth. He argued that growing firms face difficulties in 

obtaining trade credit financing from their suppliers. Molina and Preve (2012) reported 

that a financially distressed firm’s substitution of trade credit for bank credit results in 

a decline in their sales. Due to the existence of contradictory theoretical arguments and 

mixed empirical evidence, following hypothesis is stated presently. 

Ha12: The sales growth of LMFs is positively related to TCU by them. 

Profitability (PR). Profitable firms are expected to have less default risk and longer 

expectancy of life (commercial motive). The substitution hypothesis states that when 

banks relax credit rationing to profitable firms, these firms use less trade credit. Banks 

are usually inclined to relax credit rationing for higher profitable firms because banks 

consider high profitability as a positive signal. Moreover, less profitable firms may 

demand more trade credit from their suppliers during times of soft budgetary 

constraints. This implies that suppliers extend credit to their financially constrained 

customers through soft budgetary constraints. 

Deloof and Jegers, (1999) described that a firm’s demand for trade credit changes 

inversely with changes in its profitability. Firms generating sufficient resources may 

depend less on trade credit than firms that do not. These firms compare the cost of 

internal funds and external funds. Usually, listed firms that are making a large profit 

use little trade credit (Kwenda & Holden, 2014). Similarly, Carvalho and Schiozer 

(2015) proposed that there is a negative association between internal liquidity and TCU 

by firms. The use of trade credit by firms is also described by the pecking order theory 

of Myers and Majluf (1984). This theory states that, in the presence of information 

symmetry, profitable firms prefer internal sources of funds over external sources of 

funds. Relatedly, a handful recent studies (e.g., Delannay & Weil, 2004; Niskanin & 

Niskanin, 2006; Garcia-Teruel & Martinez-Solano, 2010a; Mateut et al., 2011) reported 

evidence that there is a negative relationship between profitability and TCU by firms. 
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Meanwhile, Alatalo (2010), Mateut et al. (2011), and Vaidya (2011) revealed that 

profitability has no significant effect on TCU by firms. Recently, Al-Dohaiman (2013) 

established that profitable firms able to generate large amounts of internal liquidity tend 

to act according to the pecking order theory proposed by Myers and Majluf (1984). 

These firms prefer internal funds over costly trade credit. Based on the above debate, 

the following hypothesis is suggested to test the commercial motive, pecking order 

theory, and financial distress theory. 

Ha13: The profitability of LMFs is negatively related to TCU by them.  

Size of Firms (SIZ). Larger firms are creditworthy and, thus, have access to several 

alternative sources of finance. Since these firms have more bargaining power to 

negotiate credit terms in their favor, they receive more trade credit from their suppliers 

than smaller firms do. Moreover, due to the creditworthiness of these firms, banks 

readily extend credit to them, and these firms require less to use trade credit. Originally, 

Meltzer (1960) reported that large and publicly traded firms that have access to the 

capital market and financial institutions use less trade credit financing. Similarly, 

Schwartz, (1974) found a negative relationship between TCU and firm size; this finding 

was later supported by Emery (1984).  

Recent studies have suggested a similar relationship between a firm’s size and its use 

of trade credit (e.g., Ge & Qiu, 2007; Garcia-Teruel & Martinez-Solano, 2010b; 

Vaidya, 2011; Chou et al., 2011; Mateut, 2011; Al-Dohaiman, 2013). These studies 

highlight the fact that large firms (which are more transparent than small firms and are, 

thus, able to offer better guarantees) have easier access to formal finance and use less 

trade credit. It is generally presumed that large firms have competent management and 

demonstrate corporate governance compliance. The information generated by these 

firms is considered more reliable by the majority of analysts, which gives these firms 

better access to formal financing. According to this intuition, larger firms that have 

access to legal financing use less trade credit than smaller firms (Molina & Preve, 

2012). For the same reason, suppliers offer more trade credit to large firms than to small 

firms (Mian & Smith, 1992). Miwa and Ramseyer (2005) presented that both small and 

large firms use more trade credit when they are suffering from financial constraints.  

Contrary to Meltzer (1960), a positive relationship between the size of firms and TCU 

by them was found by many empirical studies conducted during the last two decades 
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(e.g., Fisman & Love, 2003; Bevan & Danbolt, 2004; Soufani & Poutziouris, 2004; 

Marques, 2010; Alatalo, 2010; Deloof & Rocca, 2015; Desai, Foley & Hines Jr, (2016). 

These studies concluded that large firms are not exposed to default risk. Hence, their 

suppliers readily extend trade credit to them. Hill et al., (2010) emphasized the 

bargaining power used by large firms to influence their suppliers and to negotiate trade 

credit terms in their favor. 

The above discussion shows that the existing literature supports the existence of both a 

positive and negative relationship between firms size and TCU. This study is focused 

on LMFs which have access to alternative sources of funds and are likely to pursue the 

optimal capital structure theory. Thus, based on the market power theory and capital 

structure theory, the following hypothesis was developed.  

Ha14: The size of LMFs is positively related to TCU by them.  

Stock-in-Trade (ST). Stock-in-trade is easy to liquidate from the suppliers’ point of 

view. Thus, suppliers that have an advantage over financial institutions in terms of 

liquidating inventory supply more credit to their customers. A firm’s level of stock-in-

trade depends on its turnover. A higher turnover leads to a lower level of stock-in-trade 

and vice versa. Furthermore, the frequency of purchases and sale transactions increases 

in response to an increase in stock turnover. Consequently, the invoicing, billing, and 

collection costs of the seller increase. Similarly, buyers have to pay more frequently, 

which makes their cash planning more complicated. Thus, sellers acting based on the 

transaction cost motive offer delayed payments to their customers, whereas buyers 

request delayed payments to minimize the complexities and uncertainties regarding 

cash budgeting. Petersen and Rajan (1997) found a negative association between stock-

in-trade and trade payables. Later studies conducted by Vaidya (2011) and Couppey-

Soubeyran and Hericourt (2011) confirmed the negative relationship between the level 

of stock-in-trade and TCU by firms. Thus, as per the inventory liquidity hypothesis, the 

following hypothesis was developed regarding the relationship between stock-in-trade 

and TCU by LMFs. 

Ha15: Stock-in-trade held by LMFs is negatively related to TCU by them.  

Relative Liquidity (RLIQ). Firms with a large relative liquidity ratio are likely to 

receive bank loans and, thus, have little need to demand trade credit from their 

suppliers. Al-Dohaiman (2013) reported that relative liquidity is a significant predictor 
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of financing decisions, particularly those dealing with trade credit financing. He 

established a positive relationship between the liquidity position of firms and their use 

of trade credit. Firms that invest more in current assets receive more trade credit from 

their suppliers. 

Morris (1976) emphasized the presence of the maturity matching principle (i.e., the 

tendency of firms to use short-term credit to finance current assets to avoid default). 

Van Horne (2002) stated that while using short-term financing, firms match the 

maturity of their short-term assets with their short-term liabilities. Cunat (2007) 

observed a negative relationship between trade credit and the liquidity position of firms. 

Similar findings were reported by Bougheas et al. (2009) and Mateut, Mizen, and Ziane 

(2011). Recently, Carvalho and Schiozer (2015) established that firms with a good 

liquidity position do not delay making payments to their suppliers. The findings of these 

studies suggest that firms with a strong liquidity position have easy access to alternative 

short-term financing and, therefore, use less trade credit. 

Oppositely, some previous studies (e.g., Deloof & Jegers, 1999; Niskanen & Niskanen, 

2006) established a positive relationship between TCU and the short-term liquidity 

position of firms. They stated that firms with a strong liquidity position have a lower 

default risk. Suppliers of trade credit, knowing this fact about their customers, can 

extend more trade credit. Recently, Kwenda and Holden (2014) confirmed the existence 

of a positive association between trade credit and liquidity position. Based on the 

liquidity theory, we developed the following hypothesis. 

Ha16: The relative liquidity position of LMFs is negatively related to TCU by them. 

Collateral (COLLA). Larger collateral value leads to less information asymmetry, 

which, in turn, encourages banks to offer more trade credit. Resultantly, firms use less 

trade credit. Firms with a higher value of fixed assets to use as collateral are expected 

to have easier access to all other sources of credit (including banks). Such firms use less 

trade credit and are better able to extend trade credit to their customers. 

Vaidya (2011) found a negative and insignificant effect of collateralizable assets on 

trade credit received by firms. Insignificant findings suggest that further investigation 

is needed to determine the nature of the relationship between trade credit practices and 

collateral. Firms with more tangible assets have easier access to bank credit and are less 
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likely to use trade credit. Thus, based on the information asymmetry theory, the 

following relationship is conjectured between collateral and TCU by LMFs.  

Ha17: The size of collateral held by LMFs is negatively related to TCU by them. 

Financial Leverage (FL). Financial leverage indicates the use of fixed cost funds by 

firms to finance their assets and operations. It also shows the level of financial risk of 

a firm. Trade credit is an important constituent of corporate financing policy (Deloof & 

Jegers, 1999; Petersen & Rajan, 1997) and is used as an important alternative to long-

term debt (Nilsen, 1999). Firms with a high debt ratio have a higher level of default risk 

and are less likely to receive credit from their suppliers and banks. 

Usually, a bank denies credit to firms which are exposed to high financial leverage. 

Suppliers of trade credit view the denial of bank credit as a negative signal about a firm 

and may, therefore, refute the request of their customers for trade credit. Further, firms 

with a high level of debt may not make a request for trade credit, as doing so may 

exacerbate their financial risk. Conversely, firms which have exhausted their debt 

capacity are more likely to use trade credit as an alternative source of financing. 

Garcia-Teruel and Martinez-Solano (2010b) established the presence of a negative 

relationship between TCU and long-term financing. Kwenda and Holden (2014) did 

not find any evidence of a relationship between trade credit and long-term debt 

financing. Based on the probability of default hypothesis, the following relationship 

between financial leverage and TCU is expected. 

Ha18: The financial leverage of LMFs is negatively related to TCU by them. 

In addition to the financial characteristics of firms, TCE and TCU by LMFs are also 

likely to be influenced by the FD and CIS of the country in which they are located. 

Following this, the next hypotheses were developed to test the effects of FD and CIS 

on the trade credit redistribution behavior and short-term financing decisions of LMFs. 

2.4.3 Hypotheses for Testing the Role of FD  

In less-developed financial markets, creditworthy firms use trade credit and bank credit 

as complementary sources of financing. Increases in FD lead to increases in firms’ 

access to formal sources of capital. Firms then tend to use less trade credit, or they may 
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substitute trade credit with credit received from formal sources. Conversely, FD has a 

positive relationship with the supply of trade credit. An increase in FD increases the 

access of firms to formal sources of credit; resultantly their ability to supply trade credit 

is increased.  In the existing literature, FD is described in terms of four characteristics 

of financial institutions and financial markets: namely, depth, access, efficiency, and 

stability. Of these four characteristics, this study focused on depth and efficiency due 

to their relevance and noticeable effects on trade credit. The hypotheses that are 

outlined in this subsection were developed to investigate the direct and moderating 

effects of FD on trade credit. 

Direct Effect: An increase in the DFIs and the financial market causes an increase in 

the supply of bank credit and market credit to firms. Resultantly, firms face fewer credit 

constraints and demand less trade credit from suppliers. Furthermore, firms having 

more available credit from banks and from the market can supply more trade credit to 

their customers. Cull, et al. (2009) established that credit redistribution behavior is 

negatively affected by an increase in the depth of financial institutions (DFIs) and the 

depth of the financial market (DFM). Later, Couppey-Soubeyran and Hericourt (2011) 

documented the negative effect of DFIs and DFM on firms’ demands for trade credit. 

They explained that increases in DFIs and DFM result in an increase in the supply of 

bank credit to firms. Consequently, firms’ demand for trade credit is decreased.  

Andrieua et al. (2015) documented a negative relationship between financial depth59 

and the demand for trade credit by firms. On the contrary, if trade credit is a complement 

of formal sources of funds, then firms receiving more credit from the financial sector 

also use more trade credit. The findings of Deloof and Rocca (2015) reported a positive 

effect of financial depth on both the supply and the demand for trade credit. They 

recognized that trade credit is a complement of bank credit and suggested that financial 

depth enhances the supply of formal credit to suppliers, and resultantly, they supply 

more trade credit to their customers.  

Generally, firms prefer to use a mixture of financing sources instead of relying on a 

single source of funds. Love et al. (2007) advocated that trade credit cannot be used to 

compensate the longer reduction in bank credit and are a weak substitute for one 

another. Thus, when the availability of funds from the financial sector to the real sector 

                                                           
59 Financial depth means depth of financial institution and financial market. 
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is increased, firms demand more trade credit from their suppliers to maintain the proper 

proportions of trade credit in their total capital. Based on the aforementioned 

discussion, the following hypotheses were developed to examine the direct effect of 

financial depth on the trade credit demanded from and supplied to LMFs. 

Ha19: Financial depth is negatively related to the demand for trade credit by customers 

from LMFs. 

Ha20: Financial depth is positively related to the supply of trade credit to LMFs from 

their suppliers 

In the financial literature, lending rate (LR) is generally used to describe the efficiency 

of financial institutions. The demand for trade credit can be high when the cost of 

alternative capital is high. Meltzer (1960) established a positive relationship between 

LR and trade credit demanded by nonfinancial firms. This has been supported by a 

handful studies (e.g., Jaffee & Modigliani, 1969; Gertler & Gilchrist, 1993; Nilsen, 

2002). Cull, et al. (2009) found that an increase in the efficiency of the financial system 

increases the flow of funds from the financial sector to the nonfinancial sector, and 

resultantly, the overall demand for trade credit is reduced. 

A rise in LR causes an increase in the borrowing costs of firms. Consequently, bank 

credit becomes less affordable for firms, and they demand more trade credit from their 

suppliers (or vice versa). According to the substitution hypothesis, the financial 

efficiency of the credit market causes a reduction in the demand for trade credit. 

Conversely, if firms follow the complementary hypothesis, their behavior causes an 

increase in the use of trade credit by manufacturing firms. Niskanin and Niskanin 

(2006) found that the cost of capital has a significant but unexpectedly negative 

relationship with the demand for trade credit from customers of LMFs. Similarly, the 

supply of trade credit to LMFs from their suppliers is also influenced by the interest 

rate. Tsuruta (2009) stated that an increase in interest causes an increase in the 

opportunity cost of funds for suppliers; resultantly, they decrease their supply of trade 

credit to their customers. 

The above discussion has led to the following hypotheses. 

Ha21: LR is positively related to customers’ demand for trade credit from LMFs. 

Ha22: LR is negatively related to the TCE to LMFs from their suppliers.  
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Moderating Effect: In addition to the direct effect that FD has on TCE, it may affect 

the credit redistribution behavior of LMFs (i.e., firms receiving more trade credit and 

bank credit extend more trade credit). The credit redistribution hypothesis states that 

firms receiving more credit from suppliers and banks supply more credit to their 

customers. FD increases the supply of funds from the financial sector to firms and 

causes a reduction in their demand for trade credit. Further, FD increases the ability of 

firms to supply more trade credit and decreases their demand for trade credit. 

Thus, FD may either debilitate or fortify the credit redistribution hypothesis. This 

means that the relationship of trade credit received and the FD may moderate the 

availability of short-term bank credit with TCE. According to the maturity matching 

theory of financing, firms finance their current assets through current liabilities. This 

means that firms use trade credit and short-term bank credit to finance their trade 

receivables.  

Deloof and Rocca (2015) suggested that financial depth enhances the supply of formal 

credit to suppliers and that, resultantly, they supply more trade credit to their customers. 

Bussoli and Marino (2018) documented a decrease in the use of trade credit in response 

to an increase in DFIs in European countries. These findings imply that the demand and 

supply of trade credit are influenced by an increase in the FD in different ways. 

Moreover, Cull and Zhu (2009) established that credit redistribution behavior is 

negatively affected by an increase in financial depth. Moreover, Couppey-Soubeyran 

and Hericourt (2011) explicated that financial depth adversely affects the strength of 

the relationship between the financial characteristics of firms and the TCU by them. 

Thus, the relationship of TCU and bank credit used with TCE is reversed in the context 

of increased financial depth. Based on the above discussion, the following hypotheses 

were developed to examine the moderating effect of financial depth on the credit 

redistribution behavior of LMFs. 

Ha23: Financial depth moderates the relationship between TCU and TCE by LMFs. 

Ha24: Financial depth moderates the relationship between short-term bank credit used 

and TCE by LMFs.  

In addition to the credit redistribution behavior of LMFs, an increase in financial depth 

increases their financing. Most of the firms in an underdeveloped financial market are 
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financially constrained. Small firms lack access to financial institutions and the 

financial market, and, thus, are credit-rationed. Resultantly, these firms use trade credit 

as a substitute for bank credit. Even listed firms which have access to financial 

institutions and the financial market use trade credit to complement formal credit. 

The complementary hypothesis presumes that firms use both trade credit and short-term 

bank credit to finance their operating activities. The optimal capital structure theory 

also supports this hypothesis. This theory emphasizes that firms that have access to 

alternative sources of funds prefer to use a mixture of sources of funds instead of relying 

on a single source of capital. With an increase in financial depth, the supply of funds 

from the financial sector to firms is increased, reducing the external financial 

constraints faced by these firms. Thus, small firms have less of a need to use trade credit 

as an alternative to bank credit. Meanwhile, listed firms increase the use of trade credit 

in response to an increase in the supply of funds from the financial sector and maintain 

its share in their capital structure.  

Deloof and Rocca (2015) established that the financing arrangements of firms are 

significantly influenced by FD. The supply of funds from the financial sector to firms 

is increased, and resultantly, firms use more trade credit to maintain its share in their 

capital structure. This study is focused on investigating the effect of financial depth on 

the financing arrangement of LMFs which use trade credit and bank credit as 

complements of one another. 

Based on this argument, the following hypothesis is developed to investigate the 

moderating effect of FD.  

Ha25: FD moderates the relationship between short-term bank credit and TCU by LMFs.  

Similar to FD, credit market efficiency (described regarding bank LR) also influences 

the credit redistribution behavior of LMFs and even their financing arrangements. In 

response to an increase in bank LR, customers of LMFs increase their demand for trade 

credit. Meanwhile, the suppliers of LMFs reduce their supply of trade credit to LMFs 

due to the increase in their opportunity cost. Bussoli and Marino (2018) emphasized 

that the trade credit channel is moderated by the efficiency of the financial system. 

Thus, the following hypotheses were developed to test the moderating effect of LR on 

the credit redistribution behavior and financing decisions of LMFs.  
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Ha26: LR moderates the relationship between TCU and TCE by LMFs.  

Ha27: LR moderates the relationship between short-term bank credit used by LMFs and 

TCE by them to their customers.  

Ha28: LR moderates the relationship between short-term bank credit and TCU by LMFs.  

2.4.4. Hypothesis for Testing the Role of CIS  

Previous studies found that CIS has a positive effect on the availability of bank credit 

to nonfinancial firms. An improvement in CIS gives firms better access to bank credit. 

Thus, they depend less on trade credit (Zhang, 2011).  However, Andrieua et al. (2015) 

found that CIS does not influence trade credit. Hence, if bank credit is treated as a 

substitute for trade credit, then it can be expected that nonfinancial firms that have 

access to bank credit will use less trade credit in a better CIS environment. 

Based on above-stated arguments, the following hypotheses were developed to test the 

direct and moderating effects of CIS on TCU by LMFs. 

Ha29: CIS is negatively related to TCU by LMFs.  

Ha30: CIS moderates the relationship between TCE and TCU by LMFs. 

Ha31: CIS moderates the relationship between short-term bank credit and TCU by 

LMFs. 
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This chapter discusses the data and methods used for the investigation of the 

determinants of trade credit in Pakistan and the role of FD and CIS.  Section 3.1 explains 

the sample, data sources, population, unit of analysis, and the time horizon of the study. 

In Section 3.2, the variables and their measurements are described. The data analysis 

techniques for descriptive, correlation, and regression analyses are explained in Section 

3.3. The estimation techniques used to investigate the determinants of trade credit 

extended and trade credit use by LMFs as well as the role of FD and CIS are specified 

in Section 3.5. 

3.1   Data and Sample 

The focus of this empirical study is to estimate the impact of firms’ financial 

characteristics, FD, and CIS on TCE and TCU by LMFs in Pakistan. For this purpose, 

the study used data about FD indicators, CIS, and the financial characteristics of 

manufacturing firms listed on the PSX (formerly known as the Karachi Stock 

Exchange) in Pakistan for the period from 2005 to 2015. The data regarding the 

financial characteristics of listed firms were obtained from balance sheet analysis 

(BSA) reports published in 2010 and 2016 by the statistical division of the State Bank 

of Pakistan. The World Development Indicators (WDI) online database was referenced 

to obtain data regarding improvements in credit information coverage in Pakistan. The 

data about FD indicators were retrieved from Pakistan economic surveys issued by the 

Ministry of Finance of Pakistan. 

Similar to the study conducted by Vaidya (2011), this study focused on LMFs. The 

selection of LMFs for this study is justified on the following grounds: First, these firms 

are the recipients of more than 50% of all credit allocated by banks to the private sector 

in Pakistan (see Table 1.1). Second, these firms are listed on the stock exchange and 

have access to the financial market. Third, due to their large size and significant market 

power, these firms are likely to receive more trade credit from their suppliers. Fourth, 

these firms have access to market credit, bank credit, and trade credit, which means 

they are in a better position than other firms to redistribute credit to their credit-rationed 

customers. 

Significant changes in FD and improvements in CIS have been observed in Pakistan 

during the period between 2005 and 2015. Further, during the study period, substantial 

growth was seen in the supply and the use of trade credit by LMFs in Pakistan. An 
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effort was made to use the data in years prior to 2005, but this was not realized due to 

some issues. For instance, the number of economic groups reported in the BSA of prior 

years was different from the number of economic groups reported in the BSA of 2005 

and later years. Further, data about short-term bank loans (which is an important 

determinant of trade credit) was not available in BSA reports prior to 2005. Hence, the 

data used in the empirical analysis of this study is confined to the time period from 2005 

to 2015. The sample distribution of firms across various manufacturing sectors is 

presented in Table 3.1. 

Table 3.1: Sample Distribution  

S. 

No. 

Name of Manufacturing Sector and Its 

Division Code as per PISC 2010 

Sector Wise Distribution of  Listed  

Manufacturing Firms 

Firms in 

Initial 

Sample 

Firms in 

Final 

Sample 

% of 

Sector 

Size 

% of 

Sample 

Size 

I Textiles (13-14) 146 133 91.09% 40.67% 

2 Sugar (10) 11 11 100% 03.36% 

3 Food (11) 35 34 97.14% 10.39% 

4 Chemicals and Pharmaceutical (20-21) 45 36 80.00% 11.00% 

5 Other manufacturing (32) 32 26 81.25% 07.95% 

6 Cement and Other non-metallic mineral (22) 27 24 88.88% 07.33% 

7 Motor vehicles, and auto parts (28-31) 18 18 100% 05.50% 

8 Fuel & Energy (32) 22 19 86.36% 05.81% 

9 Coke and refined petroleum products (19) 10 10 100% 03.05% 

10 Paper, paperboard and products (17) 9 9 100% 02.75% 

11 Electrical machinery and apparatus (27) 7 7 100% 02.14% 

 Total 362 327 90.33% 100% 

Source: Author  

To ensure an appropriate selection of LMFs for the sample of this study, we applied 

two filtering criteria. First, 362 LMFs were selected as a part of the initial sample of 

384 nonfinancial firms listed on the PSX in 2015. Firms belonging to the trading and 

services businesses were not considered due to the specific nature of their business 

activities (Niskanin & Niskanin, 2006; Guy & Mazra, 2012). Second, consistent with 

Yang (2011) and Vaidya (2011), LMFs reporting data of the variables of interest in less 

than five consecutive years were not considered (Yang, 2011; Vaidya, 2011).60 The 

final sample provided balanced panel data (as per Kwenda & Holden, 2014) which 

consists of 11 year observations of 327 LMFs.  

                                                           
60 Because the system GMM dynamic estimation technique is applied in this study, the study also requires 

the use of instrument variables (one or more years’ worth of lag of independent variables at level and at 

their first difference). Furthermore, firms take years to establish trade credit relationships with their 

customers and suppliers (Yang, 2011; Vaidya, 2011). 
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3.2.  Analysis Techniques  

For examining the trade credit practices of LMFs and their financial characteristics, a 

descriptive analysis is performed. The empirical analysis is conducted to investigate the 

determinants of the trade credit practices of LMFs. Following is a brief explanation of 

the analysis techniques and estimation methods used to accomplish the objectives of 

this study. 

To study the general behavior of the dependent and independent variables used in this 

study, the mean, standard deviation, and minimum and maximum value of each variable 

are calculated over the period of study for the entire sample. To investigate the 

differences in trade credit practices across years manufacturing industries, a one-way 

ANOVA of means and Levene’s test of equal variances are performed. 

In order to fulfill the objective of the study specified in Chapter 1, a correlation analysis 

and regression analysis are performed. For the regression analysis, models are estimated 

at three levels. At the first level, regression models are specified to investigate the firm-

level determinants of trade credit supplied and demanded by LMFs. At the second level, 

the impact of macroeconomic factors (such as FD and CIS) on the demand and supply 

of trade credit is examined. At the third level, an MRA is performed to investigate the 

moderating roles of FD and CIS. 

3.3  Regression Models Specification  

TCE and TCU by firms are likely to follow dynamic phenomena, meaning that trade 

credit is likely to depend on a firm’s past trade credit realizations. Generally, LMFs 

extend and use trade credit in accordance with their previously established credit policy, 

or they emphasize the stability of their trade credit contracts. This behavior implies the 

existence of the temporal dependency of trade credit, which necessitates the use of a 

dynamic panel model (DPM) to control the dynamic process. Furthermore, consistent 

with Lintner (1956), LMFs consider their past trade credit relationships or their past 

trade credit experiences when making partial adjustments over time to reach the optimal 

(target) level of trade credit. The targeted TCE* and TCU* of LMFs are modeled as 

follows: 
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In Equations 3.1 and 3.2, firms are indicated by the subscript i which varies from 1 to 

N, and years are represented by the subscript t which varies from 1 to T. 0
  is the 

intercept term, and tij
X

,  is )1( j , a vector of firm-specific determinants of TCE by 

firms, and j
  is a vector of unknown parameters which are to be estimated. it

 is the 

residual term for firm i and time t. To reach the targeted level of trade credit, firms 

adjust the level of TCE in the previous period. The process of adjustment is influenced 

by the speed of these adjustments (  ). Equations 3.1 and 3.2 show that both TCE and 

TCU are dynamic and are influenced by their past realizations. The following 

adjustment process is followed by firms to adjust their TCE and TCU.  
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In Equations 3.3 and 3.4, TCEit and TCUit are the actual TCE and actual TCU of a firm 

i at time t; *
itTCE  and *

itTCU  are the target levels of TCE and TCU; 1itTCE  and 1itTCE  

are the TCE and TCU by firm i at time t-1; the expressions )-( 1
*

itit TCETCE  and 

 )-(
1

*
itit TCUTCU are the adjustments that should be made by a firm i to reach the 

targeted level of TCE and TCU,  

The coefficient (  ) is the measure of the speed of making adjustments and is inversely 

related to the cost of making adjustments. The value of the coefficient (  ) may vary 

between 0 and 1. If )( is equal to 1, then 1
*

 itit TCETCE  and 1
*

 itit TCETCE . This 

means there is no adjustment cost and that firms can make instant adjustments in the 

level of TCE and TCU to reach their respective targeted levels. On the other hand, if 

)(  is equal to zero then 1 itit TCETCE  and 1 itit TCUTCU . This means there is a very 

high cost for making adjustments, which firms cannot afford. Consequently, firms do 

not make adjustments in the TCE and TCU in the previous period. Thus, the levels of 

TCE and TCU by firms in the current period remains the same as it was in the previous 

period. The temporal dependency of TCE by LMFs necessitates the use of DPM to 

control for the dynamics of the process. Therefore, consistent with Lintner (1956), the 
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following DPMs are developed to investigate the determinants of TCE and TCU by 

LMFs in Pakistan. 

3.3.1. Regression Model for Firm-specific Determinants of TCE and TCU 

TCE by LMFs is likely to be influenced by its past value (TCEt-1), TCU (TCU), short-

term bank credit (SBC), and their financial characteristics which include gross profit 

margin (GPM), sales growth (SG), profitability (PR), size of firms (SIZ), relative 

liquidity position (RLIQ), etc. Similarly, TCU by LMFs is affected by its past value 

(TCUit-1), TCE (TCE), SBC, SG, PR, SIZ, ST, RLIQ, collateral (COLLA) and financial 

leverage (FL). Equation 3.561 is used for the investigation of firm-specific determinants 

of TCE, and Equation 3.6 is used for the investigation of firm-specific determinants of 

TCU. 
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Where; i=1…….N (Firm) and t= 1…….T (Year) 

In Equations 3.5 and 3.6, 0
 is constant and is equal to 

0
 .  

0
 is the cost of making 

adjustments and is equal to ) -(1  . tijX ,  is a vector of firm-level explanatory 

independent variables, and 
j

  is a vector of an unknown parameter and is equal to )(
j



. IDK is a vector of the dummy variable for K industries, YDt is a vector of dummy 

variables for t years, and it
  is the random error term equal to )(

it
 . It explains the 

effects of unobserved random variables for firm i and time t.  

                                                           
61 In equation 3.5, the simultaneous use of GPM and PR was susceptible to the multicollinearity problem. 

To check the severity of the multicollinearity problem in the regression model, a VIF test was applied. 

The VIF for all firm-specific independent variables were less than 10, and the 1/VIF ratio was more than 

0.10, which shows the absence of a severe multicollinearity issue. Further, the estimation of regression 

model for TCE was repeated by keeping one variable and dropping the other. No significant differences 

in the coefficients of other variables were observed. Thus, as in Niskanin, and Niskanin, (2006), both 

variables are used in one regression model to avoid the unnecessary repetition of equations. 
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In addition to firm-specific factors, the quality of the financial and economic 

environment is likely to affect the TCE and TCU by LMFs. The following models are 

used in this study to investigate the effects of FD on TCE and TCU by LMFs in 

Pakistan. 

3.3.2. Regression Models for Estimating the Effect of FD on TCE  

FD increases the supply of bank credit and market credit to firms. Resultantly, the 

demand for trade credit is decreased. If TCE by LMFs is changed in response to the 

demand for trade credit from firms’ customers, then FD may decrease the TCE by 

LMFs to their customers. 

In addition to the direct effect of FD on TCE, it may moderate the credit redistribution 

behavior of LMFs. The credit redistribution hypothesis states that LMFs receiving more 

credit from suppliers and banks supply more credit to their customers. FD increases the 

supply of funds from the financial sector to firms and causes a reduction in their 

demand. Thus, in response to increases in FD, customers of LMFs demand less trade 

credit. Furthermore, FD increases the ability of firms to supply trade credit to their 

customers. Thus, when FD increases, suppliers of LMFs extend more trade credit to 

them. Therefore, FD may either debilitate or fortify the credit redistribution hypothesis. 

In order to investigate whether FD is an independent variable or a moderator variable 

in this relationship, the moderating regression analysis (MRA) framework proposed by 

Sharma, Durand, and Gur-Arie (1981) is performed in this study. 

FD indicators used in this study include DFIs, DFM, and credit market efficiency 

measured by LR). A separate MRA is performed for each indicator of FD to study its 

moderating effect on trade credit redistribution behavior of firms. Due to the apparent 

correlation between predictor variables and the interaction term, a centered interaction 

term is used to reduce the impact of multicollinearity as proposed by Aiken and West 

(1991). 

In all equations used as a part of the MRA framework, Xj indicates firm-specific 

determinants other than TCE and SBC. These variables are separated from other firm-

specific variables because, for MRA, centered interaction terms of indicators of FD and 

these two variables are created. Other firm-specific variables (Xj) includes GPSG, PR, 

SIZ, ST, and RLIQ. Years and industry dummies are not considered in the MRA due 
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to the collinearity problem. To examine the direct effect and moderating effect of DFIs, 

DFM, and LR, the following regression models are specified. Equation 3.7 is repeated 

as a baseline model in MRA of each dimension of FD. 

Equation 3.7 (Baseline model) is used to estimate the effect of firm-specific factors on 

TCE.62 
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Equation 3.8 is used to investigate the direct effect of DFIs on TCE. The domestic-

private-credit-to-GDP ratio is used as a proxy for DFIs. 
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Equations 3.9 and 3.10 are used to examine the moderating role of DFIs on trade 

credit redistribution behavior of LMFs. 
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Equation 3.11 is used to investigate the effect of DFM on TCE. The stock-market-

capitalization-to-GDP ratio is used as a proxy for DFM. 
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Equations 3.12 and 3.13 are used to examine the moderating role of DFM on the trade 

credit redistribution behavior LMFs. 

)12.3()(

1

,210 ittitt

N

j

itjjititit CDFMCTCUDFMXSBCTCUTCE   


  

)13.3()(

1

,210 ittitt

N

j

itjjititit CDFMCSBCDFMXSBCTCUTCE   


Equation 3.14 is used to investigate the effects of LR on TCE. LR is used as a proxy 

for the efficiency of the bank credit market in this study. 

                                                           
62 Equation 3.7 is used as a baseline model for MRA year, and industry dummies are dropped from this 

equation to avoid the collinearity problem. Coefficients of some years and industry dummies were 

omitted by the estimator because of collinearity. 
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Equations 3.15 and 3.16 are used to examine the moderating role of LR on the trade 

credit redistribution behavior of LMFs. 
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3.3.3 Regression Models for Estimating the Effect of FD on TCU 

An increase in FD increases the access of firms to formal sources of capital; in turn, 

firms use less trade credit or may substitute trade credit with credit received from formal 

sources of funds. Additionally, because an increase in FD increases the access of firms 

to formal sources of credit, firms have a greater ability to supply trade credit. 

LMFs, being creditworthy firms, prefer to use trade credit and bank credit as 

complementary sources of financing. Further, these firms prefer to utilize a mixture of 

trade credit and formal credit to pursue an optimal capital structure. As a result of FD, 

the supply of funds from the financial sector to LMFs is increased. In order to maintain 

an adequate proportion of trade credit in their capital structures, these firms increase 

their use of trade credit in response to the increase in the supply of funds from the 

financial sector. 

Moreover, the relationship between trade credit and formal credit may be reversed by 

FD. According to the maturity matching theory of financing, firms finance their current 

assets through current liabilities. This means that firms use trade credit to finance their 

trade receivables. FD may affect this financing arrangement, and thus, the relationship 

between TCE and TCU may be weakened or reversed. 

This study used DFIs, DFM, and credit market efficiency as indicators of FD. The MRA 

framework proposed by Sharma et al. (1981) with a centered interaction term is used to 

examine the moderating role of FD. Separate MRAs are performed for each dimension 

of FD, with Equation 19 repeated as a baseline model. In all equations used as a part of 

the MRA framework, Xj is inserted to represent firm-specific determinants other than 

TCE and SBC. These variables are separated from other firm-specific variables because 

for MRA, centered interaction terms of these variables with indicators of financial 

development are required. Other firm-specific variables (Xj) include SG, PR, SIZ, ST, 
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RLIQ, COLLA, and FL. Further, to prevent a collinearity problem, year and industry 

dummies are not considered in the MRA. Equation 3.17 is used as a baseline model in 

the MRA framework.63 
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The following regression models are specified for examining the direct effect and 

moderating effect of DFIs, DFM, and LR. 

Equation 3.18 is used to investigate the effects of DFIs on TCU. A domestic-private-

credit-to-GDP ratio is used as a proxy for DFIs.
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The Equation 3.19 is used to examine the moderating effect of DFI on the relationship 

between TCE and TCU.  
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Equation 3.20 is used to estimate the moderating effect of DFI on the relationship 

between SBC and TCU. 
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Equation 3.21 is used to investigate the effects of DFM on TCU. The stock-market-

capitalization-to-GDP ratio is used as a proxy for DFM. 

)21.3(

1

,21110 itt

N

j

itjjitititit DFMXSBCTCETCUTCU   




Equation 3.22 is used to examine the moderating role of DFM on the trade credit 

complementary hypothesis. 

                                                           
63 Equation 3.17 is used as a baseline model for MRA. Year and industry dummies are dropped from this 

equation because of a potential collinearity problem. Coefficients for some years and industry dummies 

were omitted by the estimator because of the collinearity. In accordance with the MRA framework 

proposed by Sharma et al. (1981), a set of three equations (Equations 3.17, 3.18 and 3.19) are used to 

examine the moderating role of financial depth. Separate MRAs are performed for each dimension of 

FD; in each case, the estimated results of Equation 3.17 are replicated. 
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Equation 3.23 is used to examine the moderating role of DFM on the trade credit 

substitution hypothesis.  
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Equation 3.24 is used to investigate the effect of LR on TCU by firms. LR is used as a 

proxy for credit market efficiency. 
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Equations 3.25 and 3.26 are used to examine the moderating role of LR on the trade 

credit complementary hypothesis. 
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3.3.4 Regression Models for Estimating the Effect of CIS on TCU 

To investigate the effects of CIS on TCU by firms, equations 3.27 is specified.  
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Equation 3.28 is used to investigate the moderating effect of CIS on the trade credit 

complementary hypothesis. 
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Equation 3.29 is specified to examine the moderating effect of CIS on trade credit 

substitution hypothesis.  
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Where; i =1…….N (Firm) and t= 1…….T (Year); 0
 =it is an intercept of the model. 

it
TCE = It is the trade credit extended by a firm i at time t. The ratio of trade receivables to sales is used 

as a proxy for trade credit extended by a firm. 
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it
TCU = It is the trade credit used by a firm i during time t. The ratio of trade payables to sales is used as 

a proxy for this variable. 

1
)(

tit
TCE = One period lag of trade credit extended by a firm i at time t-1 and will be used as a proxy to 

measure the effect of credit policy persistence or stability of credit contract on the trade credit extended 

by the firm in the current period. 

)(
1, ti

TCU = One period lag of trade credit used by a firm i at time t-1 and will be used as a proxy to 

measure the effect of credit policy persistence or stability of credit contract on the trade credit extended 

by a firm in the current period. 

it
SBC = It is the ratio of short-term bank credit to sales and will be used as a proxy for availability of 

short-term bank credit to firm i at time t. 

itGPM = Gross profit margin of a firm i at time t. It is used to examine the price discrimination motive 

gross profit margin ratio. 

it
SG =It is the sales growth rate of firm i at time t.  

it
PR =The profitability of a firm i at time t. It is measured by operating profit before depreciation to 

sales ratio. 

it
SIZ = It is the size of a firm i at time t and is measured by the natural log of total assets owned by firm 

i at time t. It is used as a proxy for the creditworthiness of firms. 

itST = Stock-in-trade of a firm i at time t. It is used as a proxy for the operational scale of firms. 

itRLIQ = Relative liquidity of a firm i at time t. It is used as a proxy for liquidity risk of firms. 

it
COLLA = It is the value of collateral that a firm i has at time t and is measured by the ratio of fixed 

assets to total assets owned by firm i at time t. 

it
FL = It is the financial leverage of a firm i at time t. Debt equity ratio is used as a proxy for financial 

leverage.  

Financial Development Indicators 

t
DFI = Depth of financial institutions and is measured by domestic private credit to GDP %. It is the 

credit provided to the private sector by domestic banks in a given year t. 

DFMt = It stands for depth of financial market that is measured by stock market capitalization GDP 

ratio in given year t. 

LRt = It is lending rate and is used to describe credit market efficiency. 

CISt= Credit information sharing and is measured by public credit bureau coverage during year t. 

Interaction Terms Used for Moderating Regression Analysis 

In order to avoid the multicollinearity problem, variables are centered before developing interaction 

term between them. 

Centered Trade Credit Extended (CTCEit) = )( TCETCE it   

Centered Trade Credit Used (CTCUit) = )( TCUTCU it   

Centered Short-term Bank Credit (CSBCit) = )( SBCSBC it   

Centered Depth of Financial Institutions (CDFIt ) = )( DFIDFI t 
 

Centered Depth of Financial Market (CDFMt) = )( DFMDFM t 
 

Centered Lending Rate (CLRt) = )( LRLR t 
 

Centered Credit Information Sharing (CCISt) = )( CISCIS t   

)( tit CDFICTCE  = It is an interaction term between centered trade credit extended and centered depth 

of financial institutions. It is used to estimate the moderating effect of depth of financial institutions on 

the relationship between trade credit received from suppliers and trade credit extended by firms to their 

customers. 

)( tit CDFICSBC  = It is an interaction term between centered short-term credit received from banks and 

centered depth of financial institutions. It is used to estimate the moderating effect of depth of financial 

institutions on the relationship between short-term credit received from banks and trade credit received 

by firms from their suppliers. 

)( tit CDFMCTCE  = It is an interaction term between centered trade credit extended and centered depth 

of financial market. It is used to estimate the moderating effect of depth of financial market on the 

relationship between trade credit received from suppliers and trade credit extended by firms to their 

customers. 
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)( tit CDFMCSBC  = It is an interaction term between centered short-term credit received from banks 

and centered depth of financial market. It is used to estimate the moderating effect of depth of financial 

market on the relationship between short-term credit received from banks and trade credit received by 

firms from their suppliers. 

)( tit CLRCTCE  = It is an interaction term between centered trade credit extended and Lending rate. 

It is used to estimate the moderating effect of LR on the relationship between trade credit received from 

suppliers and trade credit extended by firms to their customers. 

)( tit CLRCSBC  = It is an interaction term between centered short-term credit received from banks 

and centered lending rate. It is used to estimate the moderating effect of LR on the relationship between 

short-term credit received from banks and trade credit used by firms. 

)( tit CCISCTCE  = It is an interaction term between centered trade credit extended and credit 

information sharing. It is used to estimate the moderating effect of credit information sharing on the 

relationship between trade credit received from suppliers and trade credit extended by firms to their 

customers. 

)( tit CCISCSBC   = It is an interaction term between centered short-term bank credit and credit 

information sharing. It is used to estimate the moderating effect of credit information sharing on the 

relationship between short-term credit received from banks and trade credit used by firms.  

kID indicates dummies for k industries that are added in the model to control the effects of observable 

and unobservable variables that change across the industry but remain same for all firms within the 

same industry.  

tYD indicates t dummies for years covered by this study and are added in the model to control the effects 

of observable and unobservable variables that change over time but remain same for all firms. 

it  = Random error term is explaining the impact of unobserved random variables. 

3.4  Variables and their Description  

The usage of the variables observed in previous studies regarding the determiniants of 

trade credit has influenced the choice of dependent and independent variables used in 

the present study. The description of these variables and their measurement is as 

follows: 

A firm’s trade credit is classified into two categories: TCE and TCU by the firm. As 

was done by Vaidya (2011), Santos and Silva (2014), and Desai et al. (2016), TCE is 

measured by considering the trade-receivable-to-sales-revenue ratio, and TCU is 

measured in terms of the ratio of trade payable to sales revenue. A higher value of the 

trade-receivable-balance-to-sales ratio results in firms extending more trade credit to 

their customers or vice versa. Similarly, a higher value of trade-payables-to-sales ratio 

indicates more trade credit is used by firms or vice versa. Numerous studies have 

attempted to highlight the independent variables that are likely to influence the supply-

side and demand-side channels of trade credit. These independent variables are 

categorized into firm-specific factors and macroeconomic factors. With reference to the 

findings of previous empirical studies and the question under investigation, the 

following independent variables were selected for the current study. 
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3.4.1. Firm-specific Determinants of TCE 

This study used the first lag of TCE by firms, TCU, availability of short-term bank 

credit, GPM, sales growth, cash flows from operations, firm size, stock-in-trade, and 

relative liquidity position as independent variables. Details of these independent 

variables are given presently. 

First Lag of Trade Credit Extended (TCEt-1). TCE by firms to their customers in the 

current period may be affected by their previous trade credit relationship (Bastos, 

2010). Firms that extended more trade credit to their customers in last year are expected 

to extend more trade credit in the current year to maintain their business relationships 

with their customers. Following Gibilaro and Mattarocci (2011) and Kwenda and 

Holden (2014), a one-year lag value of dependent variables is used as an independent 

variable for studying the dynamic behavior of TCE by firms. 

Trade Credit Used (TCU). Because trade credit is a short-term financing source, it is 

simultaneously demanded by firms from their suppliers and extended by firms to their 

customers (Burkart & Ellingsen, 2004; Frank & Maksimovic, 2005). Further, consistent 

with the credit redistribution hypothesis, TCE by firms to their customers is positively 

related to trade credit received by firms from their suppliers (Santos & Silva, 2014). 

Following Niskanin and Niskanin (2006), Ge and Qiu (2007), Mateut et al. (2011), 

Vaidya (2011), and Desai (2016), this study used the ratio of trade payables to sales for 

measuring the TCU by firms from their suppliers. A higher ratio indicates that a firm 

has a greater amount outstanding from its suppliers or used more trade credit from its 

suppliers, while a lower ratio implies that the firm used less trade credit. 

Short-term Bank Credit (SBC). Firms having access to bank credit extend more trade 

credit to their financially constrained customers. Schwartz (1974) pointed out that if 

banks are the primary supplier of credit, then firms that have a strong ability to raise 

funds from financial intermediaries can transfer credit to their financially constrained 

customers through trade credit. Later, Ghosh (2015) established that TCE and bank 

credit used by firms in India are positively related to one another and are simultaneously 

determined. Consistent with previous studies,64 the availability of short-term bank 

credit to firms is measured by taking the ratio of short-term bank credit outstanding to 

                                                           
64 Garcia-Teruel and Martinez-Solano (2010b); Mateut, et al. (2011); Vaidya (2011); Gibilaro and 

Mattarocci (2011); Yang (2011). 
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sales. A higher ratio indicates that a greater amount of short-term bank credit is 

available to firms or vice versa.  

Gross Profit Margin (GPM). Firms with higher GPM demonstrate greater market 

power and act based on the price discrimination motive by extending trade credit to 

their customers (Santos & Silva, 2014). As was done by Niskanin and Niskanin (2006) 

and Santos and Silva (2014), this study used GPM as a proxy of a firm’s market power 

to discriminate price. The higher the profit margin, the higher the incentive to sell on 

credit and vice versa. 

Sales Growth (SG). Firms with positive sales growth need fund to support their 

economic activity, while firms with negative sales growth extend trade credit to 

increase the demand for their product. Tsuruta (2013) found a significant negative effect 

of sales growth on trade credit supplied by small and medium firms during the recession 

in Japan. He argued that firms facing a decline in sales extend more trade credit to their 

customers to restore their sales levels.  

Oppositely, growing firms need funds to finance their growth and, resultantly, extend 

less credit to their customers (Deloof & Rocca, 2015). To test whether a firm is pursuing 

the commercial motive, sales growth is added in the model. Similar to previous 

studies,65 the present study used sales growth as an important determinant of TCE by 

firms. 

Profitability (PR). According to the financing motive, firms with high profitability 

generate a lot of cash flow from operations and thus transfer liquidity to their customers 

by selling goods on credit. On the contrary, less-profitable firms under a distressed 

condition are not in a position to enforce payments receivable, as their survival depends 

on their remaining customers. Consistent with previous studies (e.g., Mateut et al., 

2011; Vaidya, 2011; Santos & Silva, 2014) the profitability of firms from operations is 

measured by computing the ratio of operating profit (before depreciation) to sales. 

Firm’s Size (SIZ). TCE by firms is sensitive to their size (Fazel, 1997). According to 

the financial assistance motive, larger companies are supposed to have easy access to 

alternative sources of funds due to their creditworthiness. This allows large firms to 

                                                           
65 Delannay and Weil (2004), Niskanin and Niskanin (2006), Gibilaro and Mattarocci (2011), Al-

Dohaiman (2013), and Kwenda and Holden (2014). 
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extend trade credit to their financially constrained customers (Tsuruta 2013). Generally, 

large firms have relatively high bargaining power in their trade relations with their 

counter-trade partners. These firms may impose stricter conditions of payment on their 

customers. Following previous studies conducted by Al-Dohaiman (2013), Kwenda 

and Holden (2014), and Desai et al. (2016), total assets reported in the balance sheet of 

firms are used as a measure of their size.  

Stock-in-Trade (ST).  To pursue the operational motive of inventory management, 

firms with high inventory holding costs extend credit to reduce the holding cost of 

inventory. Accounts receivable and inventory are substitutes for one another from the 

viewpoint of assets management. According to the complementary hypothesis of 

current assets, both TCE and inventory are complements of one another. The level of 

stock held by a firm is used as a proxy for operational scale. A high stock level indicates 

a large operational scale. while a low stock level denotes a firm’s small operational 

scale. As was done in previous studies (Bougheas et al., 2009; Vaidya, 2011; Mateut et 

al., 2011; Santos & Silva, 2014) the ratio of stock-in-trade to total sales is used in this 

study. 

Relative Liquidity (RLIQ). The relative liquidity position of a firm indicates its short-

term liquidity risk. The higher a firm’s value of relative liquidity, the lower the firm’s 

liquidity risk. Firms with low liquidity risk are likely to offer more trade credit to their 

customers. Following the method of prior studies,66 the relative liquidity position of a 

firm is used in this study to explain changes in TCE by firms. The quick ratio is used 

as a proxy of relative liquidity in this study. 

 

 

 

 

 

                                                           
66 Marques (2010), Mateut et al. (2011), Grave (2011), Zhang (2011), Vaidya (2011), Chou et al. 

(2011), and Al Dohaiman (2013). 
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3.4.2. Firm-specific Determinants of TCU  

The firm-specific determinants of the use of trade credit considered by this study 

include the first lag of TCU by firms, TCE, short-term bank credit, sales growth, 

liquidity, profitability, size, stock-in-trade, collateral, and financial leverage. 

Descriptions of these variables and their measurements are given below. 

First Lag of Trade Credit Used (TCUt-1). Firms that used more trade credit in last year 

are expected to use more trade credit in the current period due to their proven credibility 

and persistence in maintaining their credit relationships with their suppliers. As the 

capital structure is dynamic, so is the TCU by manufacturing firms. Thus, firms can 

make partial adjustments in the usage of trade credit over time to reach its optimal 

(target) level. As was done by Gibilaro and Mattarocci (2011) and Kwenda and Holden 

(2014), the first lag of trade credit received by a firm is used in this study to examine 

the dynamic behavior of firms regarding the use of trade credit. 

Trade Credit Extended (TCE). TCU by firms is positively related to TCE by firms to 

their customers, which is consistent with credit redistribution hypothesis. Firms which 

allow their customers to make late payments also delay their own payments to their 

suppliers (McMillan & Woodruff, 2002). This shows that the collection behavior of 

firms influences their payment behavior. According to the matching theory of 

financing, firms that supply credit to their customers over a long period may demand 

trade credit from their suppliers for a long period. (Kwenda & Holden, 2014). 

Consistent with previous studies conducted by Al-Dohaiman (2013), Kwenda and 

Holden (2014), and Murfin and Njoroge (2015), this study used trade debt to sales ratio 

as a proxy for TCE to customers by firms. 

Short Term Bank Credit (STB). Firms that receive more short-term bank credit from 

financial intermediaries demand less trade credit, which suggests that bank credit is a 

substitute for trade credit. Alternatively, firms may use a combination of financing 

methods rather than rely on a single source of funding. The complementary hypothesis 

and signaling theory also support LMFs’ simultaneous use of trade credit and short-

term bank credit. Andrieua et al., (2015) and Ghosh (2015) established that trade credit 

and bank credit act more as complements to one another than substitute for one another. 

Similar to the method used by Vaidya (2011), Gibilaro and Mattarocci (2011), and 
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Yang (2011), the ratio of short-term bank credit to sales is used in this study as a proxy 

for the availability of short-term bank credit to firms. 

Sales Growth (SG). A high sales growth rate signals the health of a company and is 

positively valued by both banks and suppliers. Growing firms need funds to avail the 

benefits of growth opportunities, while firms facing a decline in sales are refused by 

banks for the extension of credit. Consequently, these firms use more trade credit from 

suppliers to overcome their liquidity problem. In line with Deloof and Rocca (2015), 

Gibilaro and Mattarocci (2011), Al-Dohaiman (2013), and Kwenda and Holden (2014), 

this study used sales growth as an important determinant of TCU by firms. 

Profitability (PR). Firms that generate sufficient resources may depend relatively little 

on trade credit. These firms compare the cost of internal funds to that of external funds. 

Listed firms generating healthy profits typically use little trade credit (Kwenda & 

Holden, 2014). Consistent with earlier studies (e.g., Delannay & Weil, 2004; Niskanin 

& Niskanin, 2006; Mateut et al., 2011; Vaidya, 2011), operating profit margin (before 

depreciation, interest, and taxes) is used in this study as a proxy for the profitability of 

firms. 

Size of Firms (SIZ). Because large firms are deemed creditworthy, they have access to 

several alternative sources of financing. These firms have great bargaining power and, 

thus, can negotiate credit terms in their favor and receive extra trade credit from their 

suppliers. Also due to the creditworthiness of these firms, banks readily extend credit 

to them, meaning that these firms have little motivation to use trade credit. (Molina & 

Preve, 2012). Consistent with previous studies,67 firm size is used in this study as a 

proxy of the creditworthiness and market power of LMFs. 

Stock-in-Trade (ST). Stocks-in-trade are easy to liquidate from the supplier’s point of 

view. Thus, suppliers have an advantage over financial institutions in liquidating 

inventory and supply more credit to their customers. Couppey-Soubeyran and Hericourt 

(2011) confirmed the presence of a negative relationship between the level of stock-in-

trade and TCU by firms. Following previous studies (e.g., Bougheas et al., 2009; 

                                                           
67  Such as Ge and Qiu (2007), Bastos (2010), Zhang (2011), Chou et al. (2011), Deloof and Rocca 

(2012), Al Dohaiman (2013), Kwenda and Holden (2014), and Desai et al. (2016), all of whom used 

total assets held by firms as a measure of their size. 
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Vaidya, 2010), the size of stock held by firms is measured by taking the ratio of stock-

in-trade to total sales. 

Relative Liquidity (RLIQ). Firms holding more relative liquidity ratio are more likely 

to receive bank loans than firms with little relative liquidity, and, therefore, have less 

of a need to demand trade credit from their suppliers. Recently, Carvalho and Schiozer 

(2015) established that firms with a sound liquidity position delay less in making 

payments to their suppliers. The quick ratio is used as a proxy for relative liquidity in 

this study. 

Collateral (COLLA). Firms with tangible assets have easier access to bank credit and, 

thus, are relatively unlikely to use trade credit. A ratio of fixed assets (machine and 

plant assets) to total assets indicates the collateral value of a firm (Fernandez, & Udell, 

2012). As was done by Yang (2011), Zhang (2011), Gibilaro and Mattarocci (2011), 

and Vaidya (2011), the ratio of net property plant and equipment to total assets is used 

in this study as a proxy for the collateral value of firms.  

Financial Leverage (FL). Firms with a high debt ratio have a high level of default risk 

and are less likely to receive credit from their suppliers and banks. In accordance with 

Yang (2011), Zhang (2011), and Guy and Mazra (2012), a debt-to-equity ratio is used 

in this study as a proxy for financial leverage. 

In addition to the financial characteristics of firms, TCE and TCU by LMFs are also 

likely to be influenced by FD and CIS in the country. Next, is the description of these 

macroeconomic factors. 

3.4.3. Financial Development (FD) 

In the existing literature, FD is described regarding four characteristics of financial 

institutions and financial markets (namely depth, access, efficiency, and stability). Of 

these four characteristics of the financial sector, financial depth and financial efficiency 

are examined by this study due to their relevance and significant effects on trade credit. 

An increase in financial depth causes an increase in the supply of bank credit and market 

credit to firms. Resultantly, these firms face few credit constraints and demand 

relatively little trade credit. In the existing literature, both a domestic-credit-to-GDP 

ratio and private-credit-to-GDP ratio are commonly used to describe the DFIs 
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(Andrieua, et al., 2015; Bussoli & Marino, 2018). This study focused on the private 

sector and used a private-credit-to-GDP ratio for describing DFIs and a market-

capitalization-to-GDP ratio to measure DFM. In the financial literature, LR is generally 

used to describe the efficiency of credit markets. The demand for trade credit can be 

high when the cost of alternative capital is increased. 

3.4.4 Credit Information Sharing (CIS) 

The improvement in CIS increased the access of firms to bank credit, meaning that they 

had less of a dependence on trade credit. The depth of credit information (DCI) and the 

public credit information bureau coverage (PCIBC) ratio have been used to describe 

the CIS in numerous studies (e.g., Baliamoune-Lutz, Brixiova, & Ndikumana, 2011). 

DCI is an index and a composite measure of CIS, but its value is not very volatile and 

varies from 0 to 6. In Pakistan, the DCI was 3 in 2005 and was 4 from 2006 to 2015, 

meaning that DCI nearly remained constant during the period under investigation in the 

present study. The PCIBC ratio describes the individuals and firms registered with 

PCIB as a percentage of the adult population. This measure of CIS has shown sufficient 

variation over the period of study as a continuous variable. Furthermore, the PCIBC 

ratio has increased substantially during the period of study and better reflects the 

improvements in CIS than DCI does. Thus, we prefer the use of the PCIBC ratio to 

estimate the effect of CIS on trade credit financing used by firms.  

3.4.5 Industry and Year Dummy Variables 

It is used to capture the effect of time variant variables on trade credit extended and 

trade credit used by listed manufacturing firms. Niskanin and Niskanin (2006) observed 

little volatility in trade credit practices across years. Year Dummy (YD) is used to 

control the effects of observable and unobservable variables that change over years but 

remain same for all firms within the same industry.   

The title of these variables, their proxies, measurement, and symbols are described in 

Table 3.2.  
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Table 3.2. Title of Variables, their Symbols and Measurement 

A) Firm Specific Variable 

Title of Variable Symbol Proxy  Measurement 

Trade Credit Extended by 

Firm  

TCE Trade Debtors Ratio = Closing Balance of Trade 

Debtors / Sales  

Trade Credit Used By Firm TCU Trade Creditors Ratio =Closing Balance of Trade 

creditors / Sales 

First Lag of Trade Credit 

Extended by Firm  

TCEt-1 Opening Balance of Trade 

Debtors Ratio 

= (Trade Debtors / Sales ) t-1  

First Lag of Trade Credit 

Used by Firm 

TCUt-1 Opening Balance Trade 

Creditors Ratio 

=(Trade creditors / Sales) t-1 

Short-term Bank Credit  SBC Short-term Bank  credit 

used or Borrowed by Firm 

= Short-term Bank 

Borrowing/  Sales 

Gross Profit Margin GPM  =Gross Profit/ Sales 

 

Sales Growth  SG Sales growth rate =( Sales – Sales t-1) / Sales t-1 

 

Profitability  PR Operating Profit Margin 

Ratio 

= (Operating profit + 

Depreciation)/ Sales 

 

Firm’s size SIZ Total Assets = NL( Total Assets) 

 

Stock-in-Trade ST Closing Balance of Stock 

in Trade  

= Closing Balance of Stock in 

Trade / Sales 

Relative Liquidity Position RLIQ Quick Ratio = (Cash and Cash 

Equivalent+ Marketable 

Securities + Trade Debtor) / 

Current Liabilities 

Collateral COLLA Net Plant Assets Ratio = Net plant Assets / Total 

Assets 

 

Financial Leverage FL Debt Equity Ratio = Total Debt / Total Equity 

 

B) Financial Development Indicators and Credit Information Sharing 

 

F
in

an
ci

al
 D

ep
th

 

The Depth of 

Financial 

Institutions  

DFI Private Credit Ratio (PC) = Domestic Credit by Banks 

to Private Sector / GDP ratio 

Depth of Financial 

Market   

DFM Stock Market 

Capitalization Ratio 

(SMC) 

=(Stock Market 

Capitalization / GDP) Ratio 

Lending Rate LR    

Credit Information Sharing CIS Credit Information Bureau 

Coverage Ratio 

= Number of firms and 

individuals registered with 

credit bureau per thousand 

individuals 

 

 

3.5  The Choice of Estimators 
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Considering the above-stated econometric issues, various panel data estimators 

available for analysis are discussed as follows. 

3.5.1 Pooled OLS 

In the cases where the panel has a dynamic structure, the lagged value of the dependent 

variable (used as an independent variable) is likely to correlate with the random error 

term. Resultantly, pooled OLS and generalized least square (GLS) estimators produce 

biased upward and the inconsistent coefficients for lags of the dependent variable. 

Further, the pooled OLS estimator cannot control the effect of time-invariant or 

unobserved firm-specific factors. 

3.5.2. Fixed Effect (Within Group) 

This estimator uses within-group transmissions, by which the deviations of variables 

from their mean are used to control the effect of unobserved firm-specific factors. 

According to Nickell (1984), a fixed effect within the group (WG) has the advantage 

of wiping out the effects of i
 . A fixed effect (WG) produces inconsistent and 

downward biased coefficients for the first lag of a dependent variable. Bond et al. 

(2002) stated that individual specific effect biases the Fixed Effect estimate downward 

(also called the Nickel bias). The dynamic structure of the model gives rise to the 

endogeneity problem, which renders a fixed effect (WG) inappropriate.  

3.5.3 Generalized Method of Moments (GMM) Estimators 

The problem of endogeneity is prevalent in corporate finance. Particularly in cases of a 

dynamic panel data structure, the endogeneity problem renders estimates inconsistent 

and biased. Previous studies on trade credit (e.g., Bastos & Pindado, 2013; Garcia-

Teruel & Martinez-Solano, 2010b) also highlighted these problems.  

Furthermore, if the time dimension T in the data set is small, the inconsistency becomes 

more severe. A larger cross-section dimension N cannot help, since the number of 

unobserved effects increases in a one-for-one fashion with an increase in N. 

For N → ∞ with T fixed and short, the most suitable technique is a dynamic GMM. The 

dynamic GMM was first developed by Hansen (1982) and was later improved by 

Arellano and Bond (1991). This procedure has significant advantages over other 

estimation methods used for dynamic panel data sets (Bond, 2002; Horioka & Wan, 
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2007). Thus, Pooled OLS and fixed effect estimates should be used as upper and lower 

bounds, respectively, and a consistent estimate should exist between these boundaries. 

Therefore, GMM estimators (difference GMM developed by Arellano and Bond (1991) 

and the system-GMM developed by Blundell and Bond (1998)) can be used to estimate 

the DPMs. In the existing literature, AB is used to refer to the estimator developed by 

Arellano and Bond (1991), and BB is used to refer to the estimator developed by 

Blundell and Bond (1998). Thus, in the discussion ahead on the estimation choice and 

the rest of the thesis, the acronyms AB and BB are used to refer to Arellano and Bond 

(1991) and Blundell and Bond (1998), respectively.  

First Differenced GMM Estimator: Arellano and Bond (1991) proposed an estimator 

(henceforth, AB estimator) that uses all possible lags of the dependent variable as 

instruments in the GMM estimator. By this time, the conditions of the lags at different 

levels of dependent variables are generated with it
 . The resulting estimator is called 

the first difference GMM estimator. This estimator uses the first-differenced equation 

along with lags at the level of the dependent variable.68 The first difference 

transformation of regression equations can be used to remove the fixed effect of firm-

specific characteristics. This estimator considers all available valid instruments and 

produces more efficient and consistent estimates than the Anderson-Hsiao IV estimator. 

Furthermore, this estimator resolves endogeneity that arises due to measurement error 

and omits variable biases.  

Nevertheless, the first difference GMM has been proved to result in bias and 

imprecision for finite samples (Blundell & Bond, 1998). The differenced GMM model 

has poor finite sample properties and produces downward-biased estimates, particularly 

when T is small (Blundell & Bond, 1998). Further, this estimator gives downward 

biased results due to the heteroskedastic distribution of the error term and the presence 

of time-invariant regressors in the equation. This issue is likely to be more severe for 

the autoregressive model (Bond, Hoeffler, & Temple, 2001). 

Baltagi (2008) showed that a transformed model with instrumental variables produces 

consistent but inefficient estimates because it fails to apply all available moment 

                                                           
68 This estimator is based on the assumption that the time-varying disturbances in the original levels 

equations, which are not serially correlated 
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conditions. Further, Monte Carlo simulations reveal that the first difference GMM 

estimator is predisposed to prominent bias and low precision when series are persistent 

(i.e., when larger coefficients for the lag value of the dependent variable used as 

independent variable in the model)  

System-GMM Estimator: This estimator addresses the problem of a panel data set with 

finite T but infinite N. 69 In case series are persistent, this estimator developed by 

Blundell and Bond (1998) (henceforth referred to as BB estimator) substantially 

improves the precision and controls the finite sample bias due to the exploitation of 

additional moment conditions. This preeminence of BB estimator over AB estimator is 

later confirmed by Blundell, Griffith, and Windmeijer (2002) for multivariate DPM. 

Moreover, system GMM can be used as a benchmark if three conditions are fulfilled: 

(1) the system GMM estimate of first lag of the dependent variable lies between the 

estimates produced by the OLS and fixed effect; (2) system GMM improves the 

efficiency of the estimates; and (3) the instruments used in the differenced equation as 

well as in level equation are valid. Blundell and Bond (1998) proposed that the system 

GMM estimator proved more effective in reducing the effect of the finite-sample biases 

produced by the difference GMM estimator. The disadvantage of the difference and 

system GMMs is that these estimators are complex and can make invalid estimates. 

Hence, the risk of misusing these estimators is increased.  

Generally, it is difficult to theoretically justify the use of a firm’s specific characteristics 

as strictly exogenous variables (Ozkan, 2001). However, endogenous variables used in 

the model are theoretically justifiable, as causality exists between dependent variables 

and predetermined independent variables. Bussoli and Marino (2018) pointed out that 

endogeneity is a common problem in corporate finance which arises due to the presence 

of unobservable firms’ heterogeneity effect and simultaneity among independent 

variables. They suggested the use of System GMM for controlling the endogeneity 

problem. Moreover, the structural specificity of the dynamic panel GMM model can 

address the problems of endogeneity and short panel bias. While using a system GMM 

estimator, two sets of equations are estimated. The first is a difference equation with a 

                                                           
69 Arellano and Bover (1995) and Blundell and Bond (1998) proposed the use of a system GMM 

estimator (henceforth BB estimator). This estimator uses a system of two simultaneous equations, one 

in levels (with lag first differences as instruments) and the other in first differences (with lags at level 

as instruments). 
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lag value of the dependent variable as instruments at the level. The second is a level 

equation with a lagged value of the dependent variable as instruments at the first 

difference.70 

In 2004, Davidson and MacKinnon stated that the two-step version of system GMM is 

more efficient than the one-step version, as it uses a consistent estimate of the weighting 

matrix developed by using the residuals of the one-step estimator. The two-step version 

of system GMM uses orthogonal conditions on the variance-covariance matrix to 

control the heteroskedasticity71 and simultaneity72 issues, and the correlation of 

unobserved error terms over time and measurement errors (Antoniou et al., 2008). 

However, two-step system GMM estimation produces severally downward biased 

standard errors of coefficients. However, this problem can be corrected by using a 

robust option (Roodman, 2007). All properties of the two-step system GMM estimators 

are valid asymptotically for microdata, where the spatial dimension is very large when 

compared to the time dimension. 

In this study, the system GMM estimator is preferred over the difference GMM based 

on the following considerations: (1) the peculiarity of the dataset structure used in this 

study (finite time dimension T = 11 relatives to larger cross-section dimension N = 

327); (2) the possibility of the variances in the time-invariant unobservable firm-

specific factors; (3) increasing the relative variability of the serially uncorrelated time-

varying factors described by the disturbance term; and (4) the possibility of the 

autoregressive parameter (due to the presence of the one-year lag value of the dependent 

variable on the right-hand side of the equation). 

 

 

 

3.5.4 Panel Model Specification Test 

                                                           
70 There are two versions of the system GMM estimator (i.e., one-step system GMM and two-step 

system GMM), both of which were developed by Blundell and Bond (1998). The one-step GMM 

estimator is considered efficient if the error terms are not serially correlated and are homoskedastic. 

However, in this case, heteroskedasticity and serial correlation problems of error terms are present, so 

the two-step estimator is considered more efficient. 
71 That arises due to greater variation across firms. 
72 Due to presence of endogenous variables on the right-hand side of the equation. 
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The F-test is performed to check the existence of the firm and the time-specific effect 

in the model.73 If the null hypothesis is rejected, it means that at least one firm or time-

specific intercept is not equal to zero; the conclusion can then be drawn the fixed-effect 

estimator is better than the pooled OLS estimator. The LM test is used to decide whether 

it is better to use a random effect regression or a simple OLS regression.74 If the null 

hypothesis is rejected, then a random effect regression is appropriate. This would 

suggest that there are significant differences across firms. The Hausman test is used to 

decide between fixed- and random-effect estimators. 75 It primarily tests whether unique 

errors (ui) are correlated with the regressors (Xi) or their behavior is random. The 

Hansen test of overidentifying restrictions is used to verify the validity of the 

instruments used in system GMM estimator.76 The existence of a serial correlation of 

error term can affect the validity of some instruments. This study used a serial 

correlation test 77 to investigate the existence of the serial correlation of disturbance 

term of the first order at the level and second-order serial correlation at the difference.78  

3.6  Framework for Moderating Regression Analysis 

A moderator variable is used to explain the conditions under which a predictor variable 

influences the dependent variable (Baron & Kenny, 1986; Holmbeck, 1997). A 

moderator variable may change the direction or strength of the relationship between the 

predictor variable and the dependent variable (Lindley & Walker, 1993). The use of a 

moderator in a regression analysis is recommended particularly when the relationship 

between the independent and dependent variables is unexpectedly weak or inconsistent, 

but it can also be used in cases where a strong relationship exists between the predictor 

and the dependent variable (Baron & Kenny, 1986; Holmbeck, 1997; Lindley & 

Walker, 1993). 

In 1980, Sharma, Durand, and Gur-Arie used the MRA framework to identify and 

analyze moderating variables. To examine whether a moderating effect exists, an 

                                                           
73 The null hypothesis states that there is no fixed effect in the panel data. 
74 The null hypothesis in the LM test states that variances across firms is zero. This means that no 

significant differences are found across firms (i.e., there is no panel effect). 
75 The null hypothesis states that the preferred model is random effect versus fixed effect (see Greene, 

2008, Chapter 9). 
76 The null hypothesis states that the residual term and instruments are not correlated. 
77 Proposed by Arellano and Bond (1991) 
78 Null hypothesis for this test is that there is no serial correlation of order 1 and 2.  
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interaction term of the independent variable with the moderator variable is added to the 

regression model (Aldwin, Levenson, & Spiro, 1994; Baron & Kenny, 1986; 

Holmbeck, 1997). According to Sharma et al. (1981), three regression equations are 

estimated to examine the equality of the regression coefficients. 

For example, if it is assumed that there are three variables: Y (dependent variable), X1 

(predictor variable), and X2 (moderator variable). Then, a set of three equations is used 

to examine the moderating role of X2.  

)30.3(
11

 Y  

 

)32.3(
2132211

 Y  

If variables X1 and X2 are highly correlated with one another, then the interaction term 

generated by multiplying X1 by X2 in Equation 3.32 gives rise to multicollinearity. In 

the presence of multicollinearity, a regression analysis produces coefficients which are 

highly unstable and challenging to interpret. Furthermore, multicollinearity causes the 

beta to bounce, and resultantly, the sign of betas for predictor variables may change 

from positive to negative or vice versa (Cohen, 1978). Aldwin et al. (1994) suggested 

centering the predictor and moderator variables before generating interaction terms, as 

doing so reduces the numerical instability of coefficients that arise due to 

multicollinearity. For centering, the sample mean of a variable is subtracted from each 

observation. By centering, a new series of mean deviation scores is created for each 

predictor and moderating variables, with means of zero. The interaction term between 

the centered predictor variable and centered moderator variable has a low degree of 

correlation with the predictor and moderator variables. Resultantly, the stability of 

coefficients and their interpretability is improved. 

)31.3(
2211

 Y
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To examine the moderating effect, a simple interaction term in Equation 3.32 is 

replaced by a centered interaction term in Equation 3.33. Thus, Equation 3.33 is a 

modified version of Equation 3.34.79.  

)33.3()()(
221132211

XXY  

For concluding the moderating role of X2 in Equation 3.33, Sharma et al. (1981) 

suggested the following guideline. 

Condition (1). If Equations 3.31 and 3.33 are not significantly different (i.e. 3
 = 0; 

2
  

≠0), X2 is not a moderator variable but merely an independent variable.  

Condition (2). For X2  to be classified as a pure moderator variable, Equations 3.30 and 

3.31 should not be different from one another but should be different from Equation 

3.33 (i.e. 
2

 = 0; 3
  ≠0).  

Condition (3). For X2 to be a quasi-moderator, Equations 3.30, 3.31 and 3.33 should be 

different from each other (i.e. 2
  ≠ 3

  ≠0).  

This study used the MRA framework proposed by Sharma et al. (1981) with centered 

interaction terms (as suggested by Aldwin et al. (1994)) to investigate the moderating 

effect of FD and CIS on the credit redistribution behavior of LMFs in Pakistan.  

 

 

 

 

 

 

                                                           
79 Equation 3.33 is a modified version of Equation 3.32. It is created by replacing the simple interaction 

terms in Equation 3.32 with centric interaction terms. For an MRA, Equation 3.32 is replaced with 

Equation 3.33. In the MRA framework, only Equations 3.30, 3.31, and 3.33 are considered. 



110 
 

 

 

 

 

 

 

 

 

Chapter 4 

Data Analysis, Empirical Results and Discussion 

 

 

 

 

 

 

 

 



111 
 

 

For achieving the objectives of this study which are described in the first chapter, 

analysis of balanced panel data set is performed. Results of descriptive analysis 

showing the general characteristics of variables are explained in section 4.1. Empirical 

analysis of determinants of trade credit extended and its results are discussed in section 

4.2. In section 4.3, empirical analysis of determinants of trade credit used and its results 

are explained. Comparison of determinants of TCE and TCU is discussed in section 

4.4.  

4.1  Descriptive Analysis and Explanation 

A descriptive analysis is performed to describe the general characteristics of the 

variables observed in this study and their behavior across 327 LMFs for 11 years (from 

2005 to 2015). This analysis is helpful in identifying any missing or extreme 

observations, as the presence of these observations in a dataset may cause an increase 

in the standard error of estimates and produce biased regression estimates. After 

removing firms with zero or negative values for TCE and TCU, descriptive statistics, 

such as mean, standard deviation, and minimum and maximum values are computed 

and reported in Table 4.1.  

The average TCE by firms over the period of the study is 10.73 % of sales, with a 

standard deviation of 11.28%. Such a high standard deviation shows that significant 

variation in TCE exists across firms over the period of the study. This variation is 

further confirmed by the broad range of the maximum and minimum values of TCE. 

The average use of trade credit by firms is 12.71%, with a standard deviation of 14.38%. 

The standard deviation and the range between the minimum and maximum values of 

TCU indicate the presence of high variation in the use of trade credit across firms and 

over the period of study.  

The existence of significant variation in the trade credit practices of firms might be due 

to the fact that firms included in the sample belong to different manufacturing sectors. 

Furthermore, the results are supported by the presence of inconsistency in trade credit 

customs, operating cycle, production technology, market structure, seasonality of the 

business, and product characteristics across different manufacturing sectors. 

Comparisons of mean values of TCE and TCU show that LMFs receive more trade 
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credit from their suppliers than they extend to their customers. This means that these 

firms are partially redistributing the trade credit received from suppliers to their 

customers. This behavior is in accordance with the expectation that large LMFs use 

their market power to negotiate trade credit terms in their favor and extend less trade 

credit to their customers.  

The average value of SBC used by firms is 27.14% of sales, with a standard deviation 

of 34.40%. This result shows that, overall, firms have access to SBC, but the amount 

of credit they have access to substantially varies across firms over the period of study. 

The large variation in the use of SBC is also confirmed by the broad range between the 

minimum and maximum values of SBC. The large mean value of SBC is supported by 

the conviction that LMFs are more transparent and credible than small firms. Thus, 

banks supply them with more credit.  

Table 4.1: Descriptive Analysis 

Variable Mean 

Value 

Standard 

Deviation 

Mini. 

Value 

Maxi. 

Value 

CV 

TCE 0.1073 0.1128 0.0103 0.9865 1.0512 

TCU 0.1271 0.1438 0.0212 0.7986 1.1313 

SBC 0.2714 0.3440 0.0000 3.9511 1.2675 

GPM 0.1146 0.1362 -0.3727 0.606 1.1884 

SG 0.1547 0.3214 -0.5737 0.9133 2.0775 

PR 0.0575 0.1581 -0.6332 0.6132 2.7495 

SIZ (Thousands Rs.) 8.8892M 28.7564M 0.0012 M 410.4865M 3.2349 

ST 0.1790 0.1196 0.0005 1.5937 0.6681 

RLIQ 0.4916 0.5771 0.02 2.82 1.1739 

COLLA 0.4773 0.2161 0.0462 0.8695 0.4527 

FL 1.683 1.9388 -4.17 6.63 1.1519 

DFI 0.23034 0.04883 0.1603 0.2873 0.2119 

DFM 0.2417 0.08631 0.1495 0.3725 0.3570 

LR 12.5852 1.7070 9.0716 14.5375 0.1356 

CIS 0.04844 0.02637 0.003 0.08 0.5443 

Source: Author self-calculation; No. of Firms = 327, Years = 11, No. of firm-year Observations: 3597 

TCE, trade credit extended; TCU, trade credit used; SBC, short-term bank credit; GPM gross profit 

margin, SG, sales growth rate; PR, profitability of firms; SIZ, size of a firm; ST, stock-in-trade ; RLIQ, 

relative liquidity position; DFI, depth of financial institutions; DFM, depth of financial markets ratio; 

LR, lending rate and CIS, credit information sharing. 

 

The average value for GPM of firms is 11.46%, with a standard deviation of 13.62%. 

This significant variation in the GPM of firms over the period of the study shows that 

some firms have very strong market power while others have very weak market power. 

The Mean value of SG is 15.47%, with a standard deviation of 32.14%. This shows 

that, on average, firms have grown by 15.47% during the period of study. This is an 
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indicator that, overall, firms have been performing quite satisfactorily. The sizeable 

standard deviation indicates that firms’ growth rates are very sensitive and vary 

significantly around its mean value. Furthermore, the range between the minimum 

value (-0.57%) and maximum value (91.36%) for SG rate indicates that there is a wide 

discrepancy among the growth rates of firms. While some firms have observed a sales 

increase of about 100%, others have suffered from a significant decrease in sales. The 

average value of PR is 5.75%, with a standard deviation of 15.81%. On average, firms 

included in the sample remained profitable throughout the period of study. However, 

the minimum and maximum values of PR provide a full range over which the 

profitability of firms has moved in both directions (i.e., some firms earned a profit while 

others suffered losses during the period of study).  

The mean value of SIZ is Rs. 8.8m (rounded in thousands), which indicates that overall 

firms are relatively large and have a strong market power. It also indicates the 

creditworthiness of firms. The mean value of ST is 17.90%, which shows that, on 

average, firms managed their stocks efficiently throughout the period of study. The 

average value of RLIQ is 49.16%, which shows that, on average, firms have liquid 

assets equal to 49.16% of their current liabilities. This means that the overall relative 

liquidity position (measured by the quick ratio) of sampled firms remained satisfactory 

during the period of study. The average value of COLLA is 47.83%, which indicates 

that, on average, sampled firms have an appropriate value of collateral regarding 

tangible assets during the period of study. The mean value of FL, which was measured 

by the debt-equity ratio, is 168.3%. This result shows that, on average, firms used more 

debt than equity and demonstrated high financial leverage (FL). 

FD indicators (DFIs, DFM, and LR) improved over the period of study. The mean value 

of the private-credit-to-GDP ratio (used as a proxy for DFIs) was 23.03%, with a 

standard deviation of 4.88%. This shows that, on average, the percentage of funds 

supplied by the financial sector to the private sector was 23.03% during the period of 

study. The mean value of market capitalization (which was used as a proxy for DFM) 

is 24.24%, with a standard deviation of 8.63%. The DFM improved from a minimum 

value of 14.95% to a maximum of 37.52% during the period of study. The average LR 

is 12.58%, with a standard deviation of 1.70%. The high LR shows that the credit 

market is not efficient in Pakistan and that firms are paying high borrowing costs. The 
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small mean values of DFIs and DFM show that Pakistan’s financial sector is 

underdeveloped and does not entirely meet the financing needs of firms. 

The mean value of CIS is 4.84%, with a standard deviation of 2.63%. The minimum 

and maximum values of this variable show that CIS has improved from 0.3% to 8.0% 

over the period of study. The descriptive statistics reported in Table 4.1 indicate that, 

on average, the manufacturing firms listed on the PSX are large, have high growth rates, 

operate profitably, and maintain a good liquidity position. Furthermore, these firms are 

receiving trade credit more than they are extending it. However, the values of standard 

deviation, minimum value, maximum value and CV show substantial variation among 

firms’ financial characteristics over time. Larger CV for SIZ and PR shows high 

volatility of these variables. It implies that firms included in the sample are largely 

hetero on these two attributes and may create the problem of heteroskadasticity.   

4.1.1 ANOVA in TCE and TCU by LMFs  

The ANOVA is performed at two levels. At first, a one-way ANOVA is conducted to 

examine differences among the mean values of TCE and TCU by LMFs across time; 

the results of this ANOVA are reported in Table 4.2. Second, another one-way ANOVA 

one way is performed to examine differences among the mean values of TCE and TCU 

by LMFs across industries; the results of this ANOVA are reported in Table 4.3.  

Table 4.2 shows that the mean values of TCE and TCU by LMFs vary over the years 

in the period of study. Furthermore, the overall mean values of TCE and TCU are 

different from the mean values of TCE and TCU by firms each year. The maximum 

mean value of TCE by LMFs (11.82%) occurred in 2012, while the minimum mean 

value of TCE 9.25% was observed in 2006. The average values of TCE by LMFs in 

2005, 2006, 2007, and 2008 are less than the overall average of 10.55%. From 2009 to 

2013, the mean values of TCE are greater than the overall average mean value of TCE 

by LMFs during the period of study. 

The maximum mean value of TCU during 2008 shows that, on average, the highest 

level of TCU by LMFs was found in 2008. This might be because the supply of credit 

from the financial sector was reduced during the period of financial crises from 2007 

to 08, and resultantly, firms used more trade credit during this time. The mean values 
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of TCU in 2006, 2009, 2010, 2011, and 2013 are less than the overall average; the TCU 

by firms in 2005, 2007, 2008, and 2012 were greater than the overall average. 

Overall, an increasing trend of mean TCE by firms is observed over the period of study. 

For both TCE and TCU, the calculated F-statistic values are less than the critical F- 

statistic. This means that the variation among the mean values of TCE and TCU over 

the period of study is statistically insignificant at the 0.05 level. Thus, the observed 

variation in the mean values of TCE or TCU over the years might be due to the behavior 

of a few firms which extended or received extreme amounts of trade credit; 

alternatively, this result might simply be a matter of chance. 

Table 4.2: One Way ANOVA over Years  

H0= Means are equal Across Years. 

Year 
No. of 

Firms 

Trade Credit Extended 

(TCE) 

Trade Credit Used 

(TCU) 

 N Mean SD Mean SD 

2005 327 0.1009 0.0930 0.1335 0.1370 

2006 327 0.0925 0.0909 0.1239 0.1267 

2007 327 0.1007 0.0960 0.1331 0.1317 

2008 327 0.1054 0.0990 0.1360 0.1229 

2009 327 0.1162 0.1178 0.1241 0.1371 

2010 327 0.1130 0.1197 0.1184 0.1458 

2011 327 0.1086 0.1275 0.1186 0.1473 

2012 327 0.1182 0.1369 0.1300 0.1648 

2013 327 0.1098 0.1234 0.1267 0.1737 

2014 327 0.0986 0.0950 0.1314 0.1420 

2015 327 0.0974 0.0951 0.1193 0.1376 

Total 3597 0.1055 0.1128 0.1268 0.1438 

Analysis of Variance 

F-value 1.75 0.66 

Prob > F 0.0813 0.7297 

Critical F-statistic at the 0.05 significance level is 3.030248, and Critical F-statistic at the 0.001 

significance level is 4.687072 

 

Table 4.3: Levene Tests of Equality of Variances 

H0= Variances across years of study are equal 

Trade Credit Extended Trade Credit Used 

 Levene 

Statistic 

Df Pr > F Levene 

Statistic 

Df Pr > F 

W_0 6.5061 (8,2934) 0.0000 3.6344 (8,2934) 0.0003 

W_50 2.5958 (8, 934) 0.0079 0.8144 (8,2934) 0.5897 

W_10 3.7069 (8,2934) 0.0002 1.0069 (8,2934) 0.4282 
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W_0=Levene test; W_50=Forsythe-Browne modification of Levene test80 W_10= Fosythe-Browne 

modification of Levene test81  

 

The results of Levene’s test (Table 4.3), show that the p-value for Levene’s statistic is 

less than 0.05, but for its modifications, the p-value is greater than 0.05. Thus, the null 

hypothesis of equal variance over the years of the study period is not rejected at the 

0.05 level of significance. This finding implies that variations across years are not 

significant. Hence, it is concluded that the distribution of observations around the mean 

value in any given year is not significantly different from that around the mean value 

of any other year during the period of study. Thus, the results of the one-way ANOVA 

and Levene’s test show that TCE and TCU are relatively stable in the long run. 

Table 4.4: One Way ANOVA across Industries. 

H0= Means are equal across the manufacturing industries. 

S. 

No. 

Manufacturing Industry No. of 

Firms 

No. of 

Obs. 

Trade Credit 

Extended (TCE) 

Trade Credit 

Used (TCU) 

   N Mean SD Mean SD 

1 Textiles 133 1463 0.1001 0.0832 0.1255 0.1246 

2 Sugar 32 352 0.0421 0.0476 0.1347 0.1391 

3 Other Food Products 15 187 0.0577 0.0846 0.1202 0.1777 

4 Chemicals and Pharmaceutical 37 407 0.1247 0.1126 0.1261 0.1812 

5 Other Manufacturing 26 286 0.1034 0.0970 0.1074 0.1353 

6 Cement 18 198 0.0475 0.0851 0.2041 0.2061 

7 Other Nonmetallic Mineral 

Products 

06 66 0.1119 0.0988 0.1721 0.1826 

8 Motor Vehicles, and Auto Parts 20 231 0.0992 0.1004 0.1100 0.1302 

9 Fuel Energy 14 154 0.2666 0.1614 0.1202 0.1066 

10 Coke and Refined Petroleum 

Products 

9 99 0.1381 0.1089 0.0567 0.0478 

11 Paper, Paperboard and Products 9 77 0.1595 0.1264 0.0903 0.0984 

12 Electrical Machinery and 

Apparatus 

8 88 0.3158 0.2188 0.1697 0.1219 

 Total 327 3597 0.1088 0.1131 0.1271 0.1438 

Analysis of Variance 

F-value 83.37 8.43 

Prob > F 0.0000 0.0000 

Critical F-statistic at 5% significance level: 3.030248 and Critical F-statistic at 1% significance level: 

4.687072. 

Table 4.4 shows that the average values of TCE and TCU by LMFs vary across 

industries during the period of study. Further, the mean values of TCE and TCU by 

LMFs for each industry are different from the overall mean values of TCE and TCU by 

listed firms. Firms belonging to the textile, sugar, food products, other manufacturing, 

                                                           
80 Mean is replaced by median. 
81 Mean is replaced by 10% trim. 
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cement, and motor vehicle industries are found, on average, to extend less trade credit 

than the overall average TCE by firms.  

A comparison of the overall Mean values shows that, on average, LMFs used more 

trade credit than they extended during the period of study. Firms belonging to the fuel 

energy, coke and refined petroleum products, paper, paperboard, and products 

industries, extended more trade credit, on average, than they used. Meanwhile, firms 

belonging to the textile, sugar, food products, and cement industries used more trade 

credit, on average, than they extended during the period of study. 

For both TCE and TCU, the calculated ANOVA F-statistic is greater than the critical 

F- statistic. This means that the variation among the mean values of TCE and TCU 

across industries during the period of study is statistically significant at the 0.01 level 

and is caused by variability between industries. This also means that the differences in 

the mean values of TCE and TCU across industries are not caused by extreme values 

exhibited by a few firms, nor are the differences the result of mere chance. Instead, the 

differences in the mean values of trade credit across industries arise from the TCE or 

TCU by the majority of firms in a particular manufacturing industry. 

Table 4.5: Levene Test of Equal Variance 

HO= Variances are equal across manufacturing industries 

Trade Credit Extended (TCE) Trade Credit Used (TCU) 

  Df Pr > F  Df Pr > F 

W_0 53.3100 (11,2931) 0.0000 12.8192 (11,2931) 0.0000 

W_50 38.6044 (11,2931) 0.0000 5.2634 (11,2931) 0.0000 

W_10 46.8313 (11,2931) 0.0000 7.2528 (11,2931) 0.0000 

W_0=Levene test; W_50= Forsythe-Browne modification of Levene test82; W_10= Fosythe-Browne 

modification of Levene test83. 

The results of Levene’s test (Table 4.5) shows that the p-values for Levene’s statistic 

and its modified versions are below the 0.05 level of significance. Thus, the null 

hypothesis of equal variance across manufacturing industries is rejected at the 0.05 level 

of significance. The variations across manufacturing industries is significant. Hence, it 

is concluded that the distribution of observations around the mean values of TCE and 

TCU in one manufacturing industry is substantially different from that of another 

manufacturing industry. 

                                                           
82 Mean is replaced by median. 
83 Mean is replaced by 10% trim 
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4.1.2 Outliers, Leverage and Influential Observations 

Cook’s D test is applied to examine the presence of outliers and leverage observations 

in the data set. The higher the value of Cook’s D, the more influential the observation 

is. A list of all observations with Cook’s D higher than (4/n) is prepared, and 

observations with a Cook’s D statistic greater than 2 are identified as the most 

influential ones and are treated by winsorizing all variables at 5%. Observations in the 

right tail are replaced with 95th percentile, and observations in the left tail are replaced 

with 5th percentile.  

4.2  Empirical Analysis and Discussion of Results for TCE  

In order to investigate the determinants of TCE by LMFs, correlation and regression 

analyses are performed on the balanced panel data of 327 manufacturing firms listed 

on the PSX from 2005-2015. The findings of the pairwise correlation analysis and 

regression analysis are reported in the following section. 

4.2.1 Correlation Analysis and Discussion  

For measuring the degree of association between variables, Pearson’s correlation 

(pairwise) test is applied to the dataset, which consists of firms’ characteristics and 

indicators of FD. The coefficients of correlation showing the relationship of TCE by 

firms with firms’ characteristics and indicators of FD are presented in Table 4.6. The 

correlation between TCEt-1 and TCE is 0.825, which is significant at the 0.01 level, 

indicating the presence of a strong association between TCE in the current period and 

TCE in the previous period.  

The positive correlation of TCE with TCU and SBC indicates that LMFs are receiving 

more credit from their suppliers and banks and extend more credit to their customers. 

It also implies that LMFs follow the maturity matching principle and use trade credit to 

finance TCE to their customers. The negative coefficient of GPM is significant at the 

0.05 level, but it shows a weak association.  
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Table 4.6 Correlation Analysis Matrix for TCE  

Variable TCS TCSt-1 TCD SBC GPM SG PR SIZ ST RLIQ DFIs DFM LR 
TCE 

 

1.000             

TCEt-1 0.8252*** 

 
1.000            

TCU 0.2855*** 

 

0.2581*** 

 

1.000           

SBC 0.2146*** 

 

0.1692*** 

 

0.5849*** 

 

1.000          

GPM -0.0626** 

 
-0.0502** 

 
-0.5182*** 

 
-.3058*** 1.000         

SG -0.1572 

 

-0.0428** 

 

-0.2476*** 

 

-0.1507*** 

 

0.1868*** 

 

1.000        

PR -0.1419*** 

 

-0.1299*** 

 

-0.4647*** 

 

-0.3460*** 

 

0.6822*** 

 

0.1699*** 1.0000       

SIZ 0.3156*** 0.2761*** 

 
0.7754*** 

 
0.5270*** 

 
-0.345*** -0.2294*** 

 
-0.2717*** 

 
1.000      

ST 0.2265*** 

 

0.1905*** 

 

0.2896*** 0.2729*** 

 

-0.1143*** 

 

-0.1223*** 

 

-0.1592*** 

 

0.2805*** 

 

1.000     

RLIQ 0.2767*** 0.2873*** 

 

-0.2185*** 

 

-0.2350*** 

 

0.2932*** 

 

-0.0213*** 

 

0.3142*** 

 

-0.0106 

 

-0.1375*** 

 

1.000    

DFIs -0.0479*** 

 
-0.0620*** 0.0229 

 
0.0235 
 

0.0215 
 

0.1209*** 

 
0.0536*** 

 
0.0015 
 

0.0480*** 

 
-0.0072 

 
1.000   

DFM -0.0583*** 

 
-0.0623*** 0.0241 0.0122 

 
0.0133 
 

0.1293*** 

 
0.0706*** 

 
-0.0073 
 

0.0359* 

 
0.0066 
 

0.8914*** 

 
1.000  

LR 0.0505*** 

 

0.0322 

 

-0.0228 

 

-0.0396 

 

-0.0212 

 

-0.1199*** 

 

-0.0907*** 

 

-0.0010 

 

-0.0380** 

 

-0.0213 -0.5495 

 

-0.7291 

 

1.000 

 

***Significant at level 1 %, **Significant at level 5 %;*Significant at level 10 %, 

TCE, trade credit extended; TCEt-1, trade credit extended in year t-1. TCU, trade credit used; SBC, short-term bank credit; GPM gross profit margin, SG, sales growth rate; PR, 

profitability of firms; SIZ, size of a firm; ST, stock in trade; RLIQ, relative liquidity position; DFI, depth of financial institutions; FM, depth of financial market and LR, lending 

rate . 
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Both SG and PR are negatively related to TCE. This finding implies that LMFs 

suffering from negative growth and losses extend more trade credit in an attempt to 

revive their business, whereas profitable firms extend less trade credit to their customers 

to avoid the costly investment in trade receivables; also growing firms might need funds 

to finance their growth and, therefore, might be less motivated to extending trade credit 

to their customers. Furthermore, the negative association of TCE with GPM, SG, and 

PR is consistent with the financial distress theory of trade credit. According to this 

theory, financially fragile LMFs are exploited by their customers through delayed 

payments. A positive correlation between SIZ and TCE shows that LMFs extend more 

trade credit to their customers. 

The financing motive of trade credit supports these results. This motive emphasizes that 

creditworthy firms that have access to market credit and bank credit provide financial 

assistance and liquidity to their customers by extending trade credit. Stock-in-trade and 

TCE are positively correlated, which indicates that as firms carry more inventory, they 

also have more trade receivables outstanding. The coefficient of correlation between 

RLIQ and TCE is positive and significant at the 0.01 level. This means that the higher 

the RLIQ position of firms, the more trade credit they extend to their customers.  

TCE by firms is negatively associated with both DFIs and DFM. This indicates that 

LMFs extend less trade credit to their customers in periods of high DFIs and DFM.84 A 

positive correlation between LR and TCE suggests that, during periods of high LR, 

LMFs extend more trade credit to their customers.85  

4.2.2. Variance Inflation Factor (VIF) Analysis   

A VIF test is performed to check the existence of multicollinearity among the 

independent variables. Equation 3.4. As a benchmark, the VIF value for each 

independent variable used in the regression models should be less than 10 or the 1/VIF 

                                                           
84Due to an increase in DFIs and DFM, the supply of funds from financial institutions and the market is 

increased, and so firms depend less on costly trade credit. If LMFs extend trade credit in response to an 

increased demand for trade credit from their customers, then the increase in the DFIs and DFM results 

in a decrease in TCE by LMFs to their customers. 
85 An increase in LR results in an increase in firms’ costs of borrowing from financial institutions. 

Consequently, customers of LMFs demand more trade credit. 
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ratio should be higher than 0.10 in the absence of multicollinearity. The results of VIF 

for TCE are reported in Table 4.7. The VIF for all firm-specific independent variables 

in Table 4.8 is less than 10, and the 1/VIF ratio is more than 0.10, which indicates the 

absence of high correlation among these variables. It means that no severe 

multicollinearity issues arise when firm-specific variables are used as a set in one 

regression model. However, for indicators of FD, VIF value is near 10, and the 1/VIF 

ratio is less than 0.30, which shows the presence of weak multicollinearity.  

 

Table 4.7: Variance Inflation Factor Analysis for TCE 

Dependent Variable: Trade Credit Extended 

Independent Variable VIF 1/VIF 

DFM 10.03 0.0997 

DFI 7.61 0.1314 

TCU 3.65 0.2737 

LR 3.26 0.3063 

GPM 2.15 0.464 

RLIQ 1.44 0.693 

(TCE)t-1 1.29 0.773 

ST 1.14 0.880 

SG 1.13 0.884 

Mean VIF 1.93  

TCE (trade credit extended); TCU (trade credit used); SBC (short-term bank credit); GPM (gross profit 

margin), SG (sales growth rate); PR (profitability of firms); SIZ (size of a firm); ST (stock-in-trade); 

RLIQ, (relative liquidity position); DFI (depth of financial institutions); DFM (depth of financial 

market), and LR (lending rate). 

4.2.3. Regression Analysis and Discussion of Results for Firm-specific 

Determinants of TCE    

In order to investigate the firm-specific determinants of TCE by LMFs, Equation 3.5 is 

estimated by applying pooled OLS and panel estimators including fixed effects (FE), 

random effects (RE), and system GMM. The results are reported in in Table 4.8. 
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After regressing each model, we performed the panel specification tests, which include 

the F-test, Breusch-Pagan (LM) test, and the Hausman test. For each model, the statics 

of these tests reveal the existence of unobserved heterogeneity across firms; the FE 

estimator is the most appropriate among the static panel estimators. However, due to 

the expected existence of causality between TCE by LMFs and its firm-specific 

determinants, the FE estimator is not considered suitable. 
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Table 4.8: Firm-specific Determinants of TCE 

 1 2 3 4 5 

Independent 

Variables 

Exp. 

Sign 

Pooled 

OLS 

Fixed 

Effect 

System GMM Remarks about 

Hypothesis One Step Two Step 

TCE t-1 + 0.7845*** 

(0.0225) 

0.3787*** 

(0.0537) 

0.6600*** 

(0.0450) 

0.6746*** 

(0.0440) 

Ha1 

Accepted 

 TCU + 0.0381* 

(0.0233 

0.0468 

(0.0351) 

0.1603*** 

(0.0418) 

0.1455*** 

(0.0404) 

Ha2 

Accepted 

SBC + 0.0127* 

(0.0077) 

0.0090 

(0.0121) 

0.0191* 

(0.0108) 

0.0190* 

(0.0098) 

Ha3 

Accepted 

GPM + 0.0319** 

(0.0157) 

0.0585** 

(0.0288) 

0.0456* 

(0.0239) 

0.0321 

(0.0215) 

Ha4 Not 

Accepted 

SG - -0.0366*** 

(0.0059) 

-0.0195*** 

(0.0058) 

-0.0356*** 

(0.0079) 

-0.0335*** 

(0.0072) 

Ha5 

Not accepted 

PR - -0.0170 

(0.0140) 

-0.0422** 

(0.0179) 

-0.0140 

(0.0222) 

-0.0178 

(0.0203) 

Ha6 Not 

Accepted 

SIZ +/- 0.0022 

(0.0023) 

0.0146*** 

(0.0046) 

-0.0115** 

(0.0048) 

-0.0104** 

(0.0043) 

Ha7 

Accepted 

ST - /+ 0.0503*** 

(0.0167) 

0.0660** 

(.0288) 

0.0793** 

(0.0357) 

0.0670** 

(0.0323) 

Ha8 

Accepted 

RLIQ + 0.0182*** 

(0.0033) 

0.0214*** 

(0.0058) 

0.0336*** 

(.0064) 

0.0316*** 

(0.0071) 

Ha9 

Accepted 

Constant -0.0034 

(0.0052) 

0.0208** 

(0.0084) 

-.0027 

(.0070) 

0.0042 

(0.0072) 

 

Adj.R2 / Overall R2 0.7145 0.6496    

R2   Within 0.3035    

R2   Between  0.8366    

Wald chi2(9) Prob > chi2  6505.55 

(0.000) 

1026.31 

(0.000) 

993.91 

(0.000) 

 

F-test 146.62 12.58    

Prob > F  (0.0000) (0.000)    

Root MSE 0.0616     

F-Test (Fixed Effect) F(326, 

2273 

2.81 Prob > F = 0.0000   

Breusch-Pagan (LM) Test  0.00 Prob > chibar2= 1.0000   

Hausman Test  768.02 Prob>chi2 = 0.000   

AR(1)-first order serial correlation of error term -5.06 

(0.000) 

-4.66 

(0.000) 

 

AR(2)- second order serial correlation of error term 1.56 

(0.119) 

1.52 

(0.128) 

 

Saran / Hansen J statistic   196.88 

0.146) 

196.88 

(0.146) 

 

No. of Instruments =196; No. of Firms=327 

No. of observations 3270 3270 2616 2616  

*Significant at level 10 %, **Significant at level 5%, ***Significant at level 1 %.  

i) TCE (trade credit extended); ii) Firms specific independent variables used in all models, include: TCEt-

1, trade credit extended in year t-1. TCU (trade credit used by firms), SBC (short-term bank credit 

received); GPM, (gross profit ratio), SG, (sales growth rate); PR (operating profit before depreciation), 

interest, and taxes; SIZ (size of a firm); ST (stock-in-trade); RLIQ, (relative liquidity position) iii) The 

heteroskedasticity-robust standard error is reported in parenthesis. (iv) The annual time coverage for 

all the models is 2005.to 2015. 

For instance, according to the credit redistribution hypothesis, LMFs that extend more 

trade credit to their customers are likely to use more trade credit and SBC. Another 

explanation of the causality between TCE and TCU is put forward by the maturity 
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matching theory (i.e., LMFs use trade credit and SBC to finance the TCE by them). The 

commercial motive of trade credit emphasizes that firms use a liberal trade credit policy 

to increase stock turnover. Firms selling on credit have an incentive to earn a higher 

gross profit margin. The price discrimination motive emphasizes that firms charge 

higher gross profit margin for credit sales. A liberal trade credit policy reduces the cash 

flows generated from operations. Thus, the presence of causality between TCE and its 

determinants is convincing and gives rise to simultaneity bias. Moreover, the existence 

of unobserved heterogeneity and simultaneity bias provokes endogeneity (Kwenda & 

Holden, 2014; Murfin & Njoroge, 2015), which is a common problem in corporate 

finance research (Roberts & Whited, 2013). In the case of endogeneity, estimates of 

coefficients produced by pooled OLS, FE, and RE estimators are inconsistent and 

biased. The system GMM estimator is reliable regardless of the level of endogeneity or 

dependent variable persistence (Kwenda & Holden, 2014) and is the best choice under 

these conditions. This is particularly true when the coefficient for the first lag of the 

dependent variable is of interest.  

For system-GMM estimations (both one-step and two-step), some firm-specific 

characteristics (such as TCU, SBC, SG, PR, RLIQ, and ST) are used as endogenous 

variables, while industry and year dummies are added in system GMM models as 

exogenous variables. A total of 196 instruments86 are used in both one-step and two-

step system GMM estimations. GMM-type instruments include the second lag to fourth 

lag of all endogenous independent variables (separate instruments are used for each 

period unless collapsed).  

The statistics of the diagnostics test for system GMM are reported in Table 4.8. The 

Wald test shows that all estimated coefficients are jointly significant at the 0.01 level. 

Tests for serial correlation (i.e., (AR) 1 and (AR) 2) show the absence of serial 

correlation at the second order. This serves as sufficient evidence for the validity of the 

instruments and the correct specification of both versions of the system GMM model. 

Likewise, Hansen’s J-statistic shows that the instruments used in the system GMM 

estimation are not correlated with residuals and are therefore valid. In the presence of 

heteroskedastic residuals, a two-step system GMM estimator with robust options 

                                                           
86 Instruments used in first difference equation and level equation include: first to third lags of TCU, 

SBC, GPM, SG, PR, ST and RLIQ; first lag of firm’ size, DFI, DFM, LR CIS, industrial production 

growth, industry dummies and year dummies at level for year 2005 through 2015. 
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produces more efficient estimates for coefficients than the one-step system GMM 

estimator (Kabango, 2009).  

The results of the pooled OLS, FE, and system GMM are reported in Table 4.8. the 

results of RE are omitted for two reasons. First, the LM test suggests that an RE 

estimation is not appropriate and that any coefficients produced by this estimation are 

same as those produced by the pooled OLS, Second, the Hausman test does not prefer 

the estimates of an RE estimator over those of an FE estimator. The results reported in 

Table 4.8 show that the direction of the relationship of all firm-specific determinants 

(except firm size) is robust according to the aforementioned estimation techniques. 

Industry dummies and time dummies are found to affect TCE by firms but are not 

reported in Table 4.8 for the sake of brevity.  

Estimates for the coefficient of the first lag of TCEt-1 are positive and significant at the 

0.01 level for all the estimators and justify the use of DPM in this study. The size of the 

coefficient for TCEt-1 is varied across estimators. The pooled OLS estimator produced 

a coefficient of 0.7845 for the first lag of the dependent variable, which is biased 

upward in the presence of a correlation between the first lag of TCE and unobserved 

time-invariant firm-level heterogeneity (Bond, 2002). Meanwhile, the FE (within) 

estimator yielded a coefficient of 0.3787 for the first lag of the dependent variable, 

which is biased downward due to the correlation between the first lag of TCE and 

regression error (Nickell, 1981).  

Furthermore, the FE estimation performs poorly in the presence of a short panel. The 

coefficient produced by a two-step system GMM is 0.6746, which lies in between the 

coefficients produced by the pooled OLS and FE (within) estimators. This implies that 

the coefficient produced by the two-step system GMM is not likely to be biased. The 

results of both the one-step and two-step system GMM are reported in Table 4.8, but 

due to the superiority of the two-step system GMM estimation, only its results are 

discussed. 

First Lag of Trade Credit Extended: The coefficient of TCEt-1 is 0.6746 and is 

significant at the 0.01 level. This positive and below-unity coefficient implies that 

LMFs in Pakistan have a target (optimal) ratio for TCE to their customers that is 

persistent over time. The speed at which firms adjust their TCE ratio is determined by 

deducting the coefficient of the first lag of TCE from one (i.e., (1 - 0.6746)). Consistent 
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with the findings of Kwenda and Holden (2014), these positive coefficients show that 

LMFs in Pakistan adjust their trade credit policy at the rate of 32.54% over time to 

attain their target trade credit ratios.  

The coefficient for TCEt-1 is greater than 0.50. It shows that manufacturing firms listed 

in Pakistan emphasize the stability and persistence of their trade credit policies. This 

might be due to the higher cost of making adjustments. These firms cannot afford to 

make abrupt adjustments to achieve the target level or optimal level of their TCE 

(Ozkan, 2001). Thus, it is concluded that firms’ TCE policies are dynamic and that 

firms make partial adjustments to their policies at a relatively slow speed due to the 

high cost of making such adjustments.  

Trade Credit Used (TCU): The coefficient of TCU by firms is positive and significant 

at the 0.01 level, meaning that TCU by LMFs is positively related to TCE to their 

customers. The coefficient for TCU shows that TCE is increased by 0.1455 units for 

every one-unit increase in TCU by firms.87 The findings support the trade credit 

redistribution hypothesis and the theory of financial intermediation (i.e., firms receiving 

more trade credit are expected to extend more trade credit) (Yang, 2011). The findings 

also show that firms follow the maturity matching principle and use trade payables 

(current liability) to finance their trade receivables (current assets) and maintain the 

view of Hart and Moore (1998) and Diamond (1991) about trade credit.88 The positive 

relationship between TCE and TCU also supports the viewpoint that firms that receive 

late payments from their customers also make a late payment themselves to their 

suppliers (Kiyotaki & Moore, 1997; McMillan & Woodruff, 2002).  

Alternatively, firms use trade credit to finance TCE (Murfin & Njoroge, 2015).89 

Studies have emphasized that firms that use TCE as collateral simultaneously use and 

extend trade credit. Thus, a firm’s choices to use and extend trade credit are influenced 

by one another and are made simultaneously. 

 

                                                           
87 Holding all other variables constant. 
88 Firms receiving more trade credit are expected to extend more trade credit to their customers. 
89 Some earlier studies supporting the trade credit financing motive include Burkart and Ellingsen, 

(2004); Ferrando and Mulier (2013), and Al Dohaiman (2013). 
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Short Term Bank Credit (SBC): The coefficient of SBC received by LMFs is positive 

and statistically significant at the 0.10 level. This means that SBC received by 

manufacturing firms is positively related to TCE by them to their customers. The 

coefficient shows that for every one-unit increase in SBC received by a firm, that firm’s 

TCE is increased by 0.019 units (assuming that all other variables are constant). These 

results are consistent with the credit redistribution hypothesis of trade credit and the 

theory of financial intermediation (i.e., firms with better access to bank credit 

redistribute part of it to their credit-rationed customers by providing them with trade 

credit) (Bougheas et al., 2009; Petersen & Rajan, 1997). Similar results were reported 

in previous studies (e.g., Coricelli, 1996; Love et al., 2007; Cull et al., 2009; Chou et 

al., 2011; Mateut et al., 2011; Yang, 2011). Burkart and Ellingsen (2004) stated that it 

is not easy for opportunistic borrowers to divert inputs bought on credit, while they can 

easily divert bank loans. They asserted that trade receivables are acceptable collateral 

for bank loans and that firms can raise additional bank credit by offering trade 

receivables as a collateral. 

The findings of this study are contradictory to those of Vaidya (2011), who found a 

negative relationship between SBC and TCE. He argued that banks do not accept trade 

credit as collateral for loans in underdeveloped credit markets. Instead, firms use bank 

loans due to financial constraints and are less likely to redistribute it to their customers 

as trade credit. 

Gross Profit Margin (GPM): Trade credit is likely to be influenced by certain features 

of firms, such as their market power (Omiccioli, 2005). Firms that have a higher gross 

profit margin provide more trade credit to discriminate among customers without 

offering a reduction in price. (Mian & Smith, 1992). This means that firms with higher 

market power have an incentive to sell to their customers on credit without reducing 

the price of their products. Financially strong customers pay early and take advantage 

of the resultant discount while financially weak customers delay their payments until 

the end of trade credit term and pay full price. The coefficient of GPM is positive, but 

it is not significant at 0.01 level. Thus, Ha4 is not accepted, which implies that the supply 

of trade credit by LMFs in Pakistan is not consistent with the price discrimination 

theory of trade credit. Similar findings were reported previously (e.g., Niskanin & 

Niskanin, 2006; Wilson & Summers, 2002).  
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Sales Growth (SG): Firms supply trade credit as a competitive tool to achieve their 

sales growth targets. The coefficient for a firm’s growth is negative and significant at 

the 0.01 level. This result is similar to the findings of previous studies (e.g., Deloof & 

Rocca, 2015; Tsuruta, 2013). In these previous studies, the researchers claimed that 

firms facing a decline in sales or a negative growth rate provide more credit to their 

customers while growing firms need funds to finance their growth and are, thus, less 

likely to extend trade credit. Growing firms might need funds to finance their growth 

and can negotiate terms of payments in their favor by reducing delays in payments 

(Delannay & Weill, 2004).  

Profitability (PR): The coefficient of profitability is negative but is not significant at 

the 0.05 level. The negative value of this coefficient implies a substitution effect 

between operating cash flow and TCE. Similar results were reported by Petersen and 

Rajan (1997), and Burkart and Ellingsen (2004), who suggested that firms in financial 

distress extend more trade credit for the stability of their sales. The results of the study 

do not support the liquidity motive.90  

Size of Firms (SIZ): Size of firms is used as a proxy of their market power and is 

predicted to be negatively related to TCE. The results are consistent with the findings 

of Grave (2011). The coefficient of -0.0104 is marginally significant at the 0.10 level. 

This finding implies that LMFs have strong bargaining power and do not extend trade 

credit for long terms to their customers. Furthermore, the direction and strength of the 

relationship between the size of firms and TCE to customers are sensitive to estimation 

techniques. The findings of this study are found contradictory to financing theory.91.  

Stock in Trade (ST): Contrary to Bougheas et al. (2009) and Vaidya (2011), the level 

of stock-in-trade held by LMFs is predicted to have a significant and positive effect on 

TCE by firms. The coefficient of 0.0609 is significant at the 0.01 level. 

The results of this study support the operating scale viewpoint of trade credit and imply 

that firms with large stockpiles of goods usually have more credit sales and, resultantly, 

large amounts outstanding from their customers. Another explanation for the positive 

relationship is that firms with a high level of stocks are in a better position to borrow 

                                                           
90 Profitable firms with more internal cash flow tend to transfer liquidity to their customers through 

trade credit. 
91 Large firms have more access to banks and capital markets than small firms and can therefore finance 

their financially constrained customers by extending trade credit. 
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from banks by pledging their stock with banks. They then transmit these borrowed 

funds to their financially constrained customers by offering trade credit. 

The findings of this study are also supported by the financial motives of firms in 

extending credit to their small and credit-constrained customers. The findings of this 

study also confirm the findings of previous studies conducted by Chou et al. (2011) and 

Deloof and Rocca (2015), who have claimed that TCE and stock-in-trade (both of 

which are current assets) are complements of one another. Thus, with an increase in 

stock-in-trade, TCE also increases.92  

Relative Liquidity Position: A firm’s relative liquidity position indicates its ability to 

pay its current claims. A higher value indicates lower liquidity risk and vice versa. The 

results show that the relative liquidity position is positively related to TCE. The 

coefficient of 0.0287 for the quick ratio is significant at the 0.01 level. 

This result implies that firms with lower liquidity risk provide more credit to their 

customers by allowing delayed payments. Thus, the results support the liquidity motive 

of trade credit. According to this motive, firms with a strong liquidity position provide 

liquidity to their customers through trade credit. The findings of this study confirm the 

findings of Vaidya (2011).  

The above discussion concludes that firms’ TCE policies are dynamic and are 

significantly influenced by the credit they receive from suppliers and banks, as well as 

by the firm’s sales growth rate, size, stock level, and relative liquidity position. Firms 

receiving more credit from their suppliers and banks are predicted to extend more trade 

credit to their customers. Thus, LMFs follow the credit redistribution hypothesis and, 

in doing so, perform the role of financial intermediaries in Pakistan.  

The credit redistribution behavior of LMFs is likely influenced by FD. The second 

objective of this study is to investigate the effect of FD on the credit redistribution 

behavior of LMFs in Pakistan. To achieve this objective, the analysis described below 

is performed.  

                                                           
92 Generally, firms with large amounts of stock-in-trade have large amounts outstanding from their 

customers. Mateut et al. (2011) and Yang (2011) provided evidence about the negative relationship 

between TCE and stock level. They stated that stock-in-trade and TCE are current assets and substitutes 

of one another from the viewpoint of assets management. 
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4.2.4. Role of Financial Development and TCE by LMFs 

For the purpose of investigating the role of FD in the credit redistribution behavior of 

LMFs, we focused on the depth and efficiency dimension of the financial system of 

Pakistan. We found that an increase in depth and efficiency of the financial system 

results in an increase in the supply of funds from the financial sector to the real sector. 

Thus, an increase in financial depth reduces the external financial constraints faced by 

firms. Resultantly, firms can depend less on trade credit as a substitute for bank credit 

and market credit. 

Furthermore, due to the increase in the availability of funds to firms, their ability to 

supply credit to their customers is increased. Thus, it is expected that the supply of trade 

credit and market credit to LMFs is increased, while demand for trade credit from their 

customers is decreased in response to an increase in the financial depth and financial 

efficiency in Pakistan. Therefore, credit redistribution by LMFs is likely to be 

moderated by FD. 

Kabango (2009) suggested that the two-step system GMM produces more efficient 

estimates for coefficients than the pooled OLS, FE, or RE estimates. Thus, we used a 

two-step system GMM (with robust options) estimator to estimating the effect of FD 

on TCE by LMFs in the present study. Furthermore, the MRA framework explained in 

Section 3.6 on page 109 is followed to investigate the moderating role of FD.  

4.2.4.1 Effect of Financial Depth  

We defined financial depth in terms of DFIs and DFM. Due to increases in DFIs and 

DFM, firms receiving more funds from the financial sector are likely to demand less 

trade credit. Hence, the demand for trade credit from LMFs is negatively affected by 

the level of financial depth. In order to investigate the direct and moderating effect of 

DFIs on TCE by LMFs, Equations 3.7 to 3.10 are estimated; their results are reported 

in Table 4.9. 
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Equation 3.7 is used as a baseline model to examine the trade credit redistribution 

behavior of firms. Equations 3.8 is estimated to measure the direct effect of DFIs (as 

independent variables) on TCE. The interaction term between TCU and DFIs in 

Equation 3.9 and interaction term between SBC and DFIs in Equation 3.10 are used to 

examine the moderating effect of DFIs on the credit redistribution behavior of LMFs.  

Similarly, Equations 3.7. 3.11, 3.12 and 3.13 are estimated to examine the direct and 

moderating effect of DFM on TCE by LMFs and their results are reported in Table 

4.10. Equations 3.11 is estimated to measure the direct effect of DFM (as independent 

variables) on TCE. The interaction term between TCU and DFM in Equation 3.12 and 

interaction term between SBC and DFM in Equation 3.13 are estimated to examine the 

moderating effect of depth of financial market on the credit redistribution behavior of 

LMFs.  
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These equations by 318 instruments are estimated by using a two-step system GMM 

(with a robust option), and their results are reported in Tables 4.9 and 4.10. The 

instruments used in first difference equation and the level equation include DFIs, DFM, 

industrial production growth, credit rate, CIS, industry dummies, and year dummies for 

the years 2005 through 2015.  

GMM type instruments include those which measured the first to eighth lags of all 

endogenous independent variables (separate instruments were used for each period 

unless collapsed). The endogenous independent variables used for TCE by firms 

include trade credit received, SBC received, GPM, sales growth, profitability, stock 

level, and relative liquidity position. 
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Table 4.9: Effect of Financial Institutions’ Depth on TCE  

(Two Step System GMM Estimation) 

Independent 

Variable 

Exp. 

Sign 

Baseline 

Model 

Effect of Depth of Financial 

Institutions (DFIs) 

Remarks 

about 

Hypothesis Regression Equation  Eq.3.7 Eq. 3.8 Eq.3.9 Eq.3.10 

TCU + 0.1860*** 

(0.0626) 

0.1944*** 

(0.0638) 

0.1739*** 

(0.0614) 

0.1944*** 

(0.0639) 

Ha2  

Accepted 

SBC + 0.0131 

(0.0140) 

0.0142 

(0.0137) 

0.0126 

(0.0133) 

0.0138 

(0.0133) 

Ha3  

Accepted 

 GPM  0.1050* 

(0.0573) 

0.1040* 

(0.0568) 

0.0981* 

(0.0554) 

0.1046* 

(0.0573) 

 

SG  -0.0124* 

(0.0064) 

-0.0096 

(0.0063) 

-0.0078 

(0.0061) 

-0.0095 

(0.0064) 

 

PR  -0.1284*** 

(0.0313) 

-0.1234*** 

 (0.0309) 

-0.1132*** 

(0.0299) 

-0.1230*** 

(0.0312) 

 

SIZ  0.0045 

(0.0071) 

0.0035 

(0.0072) 

0.0051 

(0.0071) 

0.0035 

(0.0072) 

 

ST  0.1517*** 

(0.0524) 

0.1611*** 

(0.0525) 

0.1586*** 

(0.0510) 

0.1616*** 

(0.0531) 

 

RLIQ  0.0635*** 

(0.0095) 

0.0641*** 

(0.0094) 

0.0627*** 

(0.0095) 

0.0641*** 

(0.0094) 

 

DFI -  -0.1158*** 

(0.0418) 

-0.1134*** 

(0.0429) 

-0.1146*** 

(0.0419) 

Ha19 

Accepted 

CTCU ×CDFI -   -1.0159** 

(0.4376) 

 Ha23 

Accepted 

CSBC × CDFI -    -0.0280 

(0.1671) 

Ha24 Not 

Accepted 

Constant 0.0123 

(0.0120) 

0.0369*** 

(0.0136) 

0.0379*** 

(0.0137) 

0.0281*** 

(0.0025) 

 

AR(1) first order serial 

correlation of error term 

-4.48 

(0.000) 

-4.45 

(0.000) 

-4.32 

(0.000) 

-4.45 

( 0.000) 

 

AR(2) second order serial 

correlation of error term 

-0.94 

(0.349) 

-0.85 

(0.397) 

-0.74 

(0.459) 

-0.85 

(0.396) 

 

Hansen J statistic 313.14 

(0.424) 

318.22 

(0.332) 

315.78 

(0.353) 

317.69 

(0.325) 

 

Wald chi2(9) 132.07 

(0.000) 

138.08 

(0.000) 

141.13 

(0.000) 

139.30 

(0.000) 

 

No. of Instruments= 318; No. of Firms= 327; No. of observations= 3597 

*Significant at level 10 %, **Significant at level 5%, ***Significant at 1 %.  

TCE, trade credit extended is a depended variable; Firm-specific Independent variables include, TCEt-

1, trade credit extended in year t-1. TCU, trade credit used; SBC, short-term bank credit received; GPM, 

gross profit margin, SG, sales growth rate; PR, profitability of a firm and used as proxy for cash flows 

generated from operations; SIZ, size of a firm measure of market power; ST, stock-in-trade; RLIQ, 

relative liquidity position. Private credit measures DFI, depth of financial institutions to GDP ratio; 

(CTCU ×CDFI) is the interaction between centered terms of trade credit used and depth of financial 

institutions. (CSBC ×CDFI) Is the interaction between centered terms of short-term bank credit received 

and depth of financial institutions. The heteroskedasticity-robust standard error is reported in 

parenthesis. The annual time coverage for all the models is 2005 to 2015. 

 

The Wald test of joint significance of estimated coefficients indicates that all estimated 

coefficients are jointly significant at the 0.01 level. The absence of a serial correlation 

at the second order is sufficient evidence for the validity of instruments and the correct 

specification of the two-step system GMM for all models presented in Tables 4.9 and 

4.10. Furthermore, Hansen’s J-statistic for all models provides evidence of the validity 
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of the two-step system GMM is consistent with the null hypothesis of the validity of 

overidentifying restrictions. This means that the instruments used in the two-step 

system GMM estimation are not correlated with residuals and are valid. ` 

Direct and Moderating Effect of Depth of Financial Institutions 

Results of Equation 3.7 (baseline model) presented in Table 4.9 show a positive 

relationship between TCU and TCE which is significant at the 0.01 level. It is inferred 

that firms receiving more trade credit from their suppliers extend more trade credit to 

their customers. The relationship between SBC and TCE is positive but insignificant. 

Moreover, a small coefficient value shows a very weak effect of SBC on TCE. The 

findings are quite consistent with the actual practice of firms (i.e., trade credit is used 

by firms to finance their trading activities, whereas SBC is used to finance other 

operating expenses). Thus, the results of the baseline model provide partial 

confirmation of the credit redistribution hypothesis, which posits that LMFs, because 

they are seen as creditworthy and because they have access to the financial market, 

emphasize on the use of trade credit channel over the bank credit channel for the 

redistribution of credit to their customers. 

The results are consistent with the findings of previous studies (Gibilaro & Mattarocci, 

2011; Mateut et al., 2011; Yang, 2011). Of the control variables, only gross profit 

margin, profitability, stock level, and relative liquidity position are found to have a 

significant impact on the TCE by LMFs to their customers. The results attained through 

Equation 3.8 are reported in Table 4.9 and show a negative relationship between DFIs 

and TCE by firms. The coefficient of DFIs is -0.1158 and significant at the 0.01 level. 

This result implies that a one-unit increase in DFIs causes a 0.1158-unit reduction in 

TCE by manufacturing firms. The results are in accordance with expectations – an 

increase in DFIs causes an increase in the supply of credit from the financial sector to 

the real sector and, resultantly, reduces the demand for trade credit. If TCE by LMFs 

changes in response to their customers demands, then TCE by firms is reduced when 

DFIs increases and vice versa. Thus, the findings of the study conclude that DFIs is a 

significant predictor of TCE by LMFs in Pakistan. 

To determine the moderating effects of DFIs on the relationship between TCU and 

TCE, the results of three Equations 3.8, 3.9 and 3.10 re analyzed by using the MRA 

framework described in Section 3.6 on page 107. Only condition 3 (see page 109) is 



133 
 

proved true, i.e. Equations 3.7, 3.8, and 3.9 are different from each other ( ≠ ≠0). 

The coefficient of DFIs and the coefficient of the interaction term of DFIs with TCU 

are significantly different from zero at the 0.01 level. The coefficients for TCU, DFIs 

and interaction term (CTCU×CDFI) produced by the estimations given by Equations 

3.7, 3.8 and 3.9 are significant at the 0.05 level. Thus, DFIs is not a pure moderator; 

instead, it is a quasi-moderator. The negative coefficient for the interaction term shows 

that the relationship between TCU and TCE is reversed due to an increase in DFIs. This 

means that when FDIs improves, suppliers of LMFs supply them more trade credit 

while their customers demand less trade credit. The results of the MRA are in 

accordance with the expected moderating role of FDIs. It is therefore concluded that 

DFIs has a buffering effect on the credit redistribution behavior of LMFs in Pakistan.  

To examine the moderating effect of DFIs on the relationship between SBC used and 

TCE, Equations 3.10, is estimated and its results are reported in Table 4.9. According 

to the guideline for MRA discussed in section 3.6, only condition (1) is proved true – 

Equation 3.7 is not significantly different from Equation 3.10, i.e.   = 0;   ≠ 0. The 

coefficient of DFIs is significantly different from zero at the 0.01 level, while the 

coefficient of the interaction term (CSBC × CDFI) is not significantly different from 

zero at the 0.05 level. 

The negative coefficient of interaction term shows that the direction of the relationship 

between SBC and TCE is reversed in response to an increase in DFIs. One possible 

reason for this change in the direction of the relationship is that the increase in DFIs 

decreases customers’ the demand for trade credit. However, DFIs is not found to 

significantly moderate the relationship between SBC and TCE. Overall, it is recognized 

that DFIs is a quasi-moderator and has a significant buffering effect on the credit 

redistribution behavior of LMFs to some extent. Its significant moderating effect is 

observed only regarding the relationship between TCU and TCE. 

Direct and Moderating Effect of Depth of Financial Market 

The results of Equation 3.11, show a negative relationship between DFM and TCE by 

firms. The coefficient of DFM is -0.0757 and significant at the 0.01 level. This result is 

in accordance with what was expected – an increase in DFM causes an increase in the 

availability of funds from financial markets to firms and, resultantly, their demand for 
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trade credit is reduced and vice versa. If TCE by LMFs is a response to their customers’ 

demand for trade credit, then TCE by LMFs is reduced when their financial depth is 

increased. The above discussion suggests that DFM is a significant determinant of TCE 

by LMFs. To examine the moderating effect of DFM on the relationship between TCU 

and TCE, the results of Equations 3.7, 3.11, and 3.12 reported in Table 4.10 are 

analyzed using MRA framework. The results show that Equations 3.7, 3.11 and 3.12 

are different from each other (i.e.  ≠  ≠ 0). Thus, condition 3 of MRA framework 

proved true (see page 109). The coefficient of DFM in Equation 3.11 and coefficient of 

the interaction term between DFM and TCU in Equation 3.12 are significantly different 

from zero at the 0.01 level. The coefficient of TCU in Equation 3.7 is 0.1860 and is 

significant at the 0.01 level. The estimated coefficient for interaction term (CTCU× 

CDFM) produced by Equation 3.12 is -0.6670 and is significant at the 0.05 level. 

Negative coefficient shows that the relationship between trade credit used and trade 

credit extended is reversed due to an increase in the depth of financial market. This 

means that, in response to increasing DFM, suppliers of LMFs supply more trade credit 

to them while their customers demand less trade credit. Alternatively, a negative 

coefficient for the interaction term also implies that LMFs use less trade credit but 

extend more trade credit in response to an increase in DFM. 

The results of Equations 3.7, 3.11 and 3.13 reported in Table 4.10 are analyzed to 

examine the moderating effect of DFM on the relationship between SBC and TCE. The 

analysis reveals that Equation 3.11 is not significantly different from Equation 3.13 (i.e. 

  = 0; but   ≠0). These findings are consistent with condition 1 of MRA framework 

(discussed on page 109). The coefficient of DFM estimated in Equation 3.10 is 

significantly different from zero at the 0.01 level while the coefficient of the interaction 

term (CSBC× CDFM) estimated in Equation 3.13 is not significantly different from 

zero at the 0.05 level. The coefficient for the interaction term is -0.0210 but insignificant 

at the 0.05 level. The direction of the relationship between SBC received and TCE is 

reversed and is in accordance with expectations. Thus, the MRA analysis suggests that 

DFM does not have a significant moderating effect on the relationship between SBC 

and TCE. 
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Table 4.10: Effect of Depth of Financial Market on TCE 

(Two Step System GMM Analysis) 

Independent 

Variable 

Exp. 

Sign 

Base 

Model 

 Effect of Financial Depth of Capital 

Market.   

Remarks 

about 

Hypothesis Regression 

Equation 

 Eq. 3.7 Eq. 3.11 Eq. 3.12 Eq. 3.13 

TCU + 0.1860*** 

(0.0626) 

0.1973*** 

(0.0644) 

0.1833*** 

(0.0623) 

0.1974*** 

(0.0646) 

Ha2 

Accepted 

SBC +/- 0.0131 

(0.0140) 

0.0139 

(0.0137) 

0.0128 

(0.0131) 

0.0137 

(0.0134) 

Ha3 

Accepted 

GPM +/- 0.1050* 

(0.0573) 

0.1012* 

(0.0574) 

0.0937* 

(0.0549) 

0.1019* 

(0.0580) 

 

SG +/- -0.0124* 

(0.0064) 

-0.0091 

(0.0064) 

-0.0060 

(0.0061) 

-0.0089 

(.0064) 

 

PR +/- -0.1284*** 

(0.0313) 

-0.1197*** 

(0.0312) 

-0.1075*** 

(0.0304) 

-0.1190*** 

(0.0316) 

 

SIZ +/- 0.0045 

(0.0071) 

0.0032 

(0.0074) 

0.0044 

(0.0073) 

0.0032 

(0.0073) 

 

ST - / + 0.1517*** 

(0.0524) 

0.1597 *** 

(0.0523) 

0.1560*** 

(0.0510) 

0.1604*** 

(0.0532) 

 

RLIQ + 0.0635*** 

(0.0095) 

0.0643*** 

(0.0095) 

0.0633*** 

(0.0094) 

0.0643*** 

(0.0095) 

 

DFM -  -0.0757*** 

(0.0242) 

-0.0761*** 

(0.0244) 

-0.0753*** 

(0.0242) 

Ha19 

Accepted 

CTCU× CDFM -   -0.6670*** 

(0.2451) 

 Ha23 

Accepted  

CSBC × CDFM -    -0.0210 

(0.0942) 

Ha24 Not 

Accepted 

Constant 0.0123 

(0.0120) 

0.0289** 

(0.0124) 

0.0301** 

(0.0121) 

0.0285 ** 

(0.0129) 

 

AR(1) first order serial 

correlation  

-4.48 

(0.000) 

-4.47 

(0.000) 

-4.31 

(0.000) 

-4.46 

(0.000) 

 

AR(2) second order 

serial correlation  

-0.94 

(0.349) 

-0.75 

(0.450) 

-0.91 

(0.364) 

-0.75 

(0.450) 

 

Hansen J statistic 313.14 

(0.424) 

317.26 

(0.346) 

313.45 

(0.388) 

316.83 

(0.337) 

 

Wald chi2(9) 132.07 

(0.000) 

135.10 

(0.000) 

145.44 

(0.000) 

135.92 

(0.000) 

 

 

No. of Instruments= 318; No. of Firms= 327; No. of observations= 3597 

*Significant at 10 %, **Significant at 5%, ***Significant at 1 %.  

TCE, trade credit extended is a depended variable; Firm-specific independent variables include, TCEt-1, 

trade credit extended in year t-1. TCU, trade credit used; SBC, short-term bank credit received; GPM, 

gross profit margin is used to measure it; SG, sales growth rate; PR, Profitability of a firm and is used 

as proxy for cash flows generated from operations; SIZ, size of a firm and used as a measure of 

creditworthiness and market power of a firm; ST, stock-in-trade; RLIQ, relative liquidity position. DFM 

is the depth of financial market and is measured by stock market capitalization to GDP ratio. (CTCU 

×CDFM) is the interaction between centered terms of trade credit received and depth of financial 

market. (CSBC ×CDFM) is the interaction between centered terms of short-term bank credit received 

and depth of financial market. The heteroskedasticity-robust standard error is reported in parenthesis. 

The annual time coverage for all the models is 2005to 2015. 

 

From the results reported in Table 3.9 and 10, overall, it is established that financial 

depth is a quasi-moderator and moderates the credit redistribution behavior of LMFs to 

some extent. It has a buffering effect on the credit redistribution behavior of LMFs in 
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Pakistan. However, its moderating effect is only significant in the trade credit channel. 

These results are consistent with findings of previous studies (e.g., Cull, et al., 2009; 

Bussoli & Marino, 2018). Cull, et al. (2009) established that credit redistribution 

behavior is negatively affected by an increase in financial depth. Bussoli and Marino 

(2018) documented a decrease in the use of trade credit in response to an increase in 

DFIs, implying that the demand and supply of trade credit are influenced differently by 

an increase in FD. 

4.2.4.2 Effects of Lending Rate (LR) 

For investigating the effect of efficiency of financial institutions on credit redistribution 

behavior of LMFs lending rate is used as a proxy. Equation 3.7 is used as a baseline 

model to examine the trade credit redistribution behavior of firms. We have already 

estimated it in section 4.2.4.1, and its results are reproduced in Table 4.11. Equation 

3.14 estimated to measure the effect of lending rate (as an independent variable) on 

trade credit extended by firms. For the examination of moderating effect of LR, the 

interaction term between TCU and LR and an interaction term between SBC and credit 

market LR are used in equations 3.15 and 3.16 respectively. Alternatively, LMFs 

extend more trade credit in response to increases in LR to help their credit-rationed 

customers. 
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Our findings are consistent with the findings of handful studies (see for example Jaffee 

& Modigliani, 1969; Gertler & Gilchrist, 1993; Nilsen, 2002, Cull et al., 2009). Credit 

redistribution behavior of listed manufacturing firms is likely to be intensified in 

response to increase in lending rate. Results of MRA of Equations 3.7, 3.14 and 3.15 

reported in Table 4.11 show that Equations 3.7, 3.14, and 3.15 are different from each 

other, i.e.  ≠ ≠ 0. The findings are consistent with condition (3) of the MRA 

framework (see page 109). Table 4.11: Effects of Lending Rate on Trade Credit 

Extended. 
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Table 4.11: Effect of Lending Rate on TCE 

(Two Step System GMM Analysis) 

Independent Variable Exp. 

Sign 

Baseline 

Model 

 Effect of Lending Rate Remarks 

about 

Hypothesis Regression Equation  Eq. 3.7) Eq. 3.14 Eq. 3.15 Eq. 3.16 

TCU + 0.1860*** 

(0.0626) 

0.1960*** 

(0.0631) 

0.1992*** 

(0.0623) 

0.1963*** 

(0 .0646) 

Ha2 

Accepted 

SBC +/- 0.0131 

(0.0140) 

0.0156 

(0.0137) 

0.0171 

(0.0133) 

0.0149 

(0.0140) 

Ha3 

Accepted 

GPM +/- 0.1050* 

(0.0573) 

0.1018* 

(0.0573) 

0.0925 

(0.0570) 

0.1019* 

(0.0572) 

 

SG +/- -0.0124* 

(0.0064) 

-0.0092 

(0.0062) 

-0.0057 

(0.0061) 

-0.0095 

(0.0063) 

 

PR +/- -0.1284*** 

(0.0313) 

-0.1180*** 

(0.0313) 

-0.1074*** 

(0.0309) 

-0.1190*** 

(0.0315) 

 

SIZ +/- 0.0045 

(0.0071) 

0.0033 

(0.0073) 

0.0025 

(0.0074) 

0.0033 

(0.0073) 

 

SL - / + 0.1517*** 

(0.0524) 

0.1572*** 

(0.0521) 

0.1612*** 

(0.0520) 

0.1565*** 

(0.0521) 

 

RLIQ + 0.0635*** 

(0.0095) 

0.0646*** 

(0.0095) 

0.0642*** 

(0.0096) 

0.0646*** 

(0.0095) 

 

LR -  0.3615*** 

(0.1136) 

0.3825*** 

( 0.0244) 

0.3651*** 

(0.1143) 

Ha21 

Accepted 

CTCU× CLR -   3.0358*** 

(1.0797) 

 Ha26  

Accepted 

CSBC × CLR -    -0.1107 

(0.4244) 

Ha27 Not 

Accepted 

Constant 0.0123 

(0.0120) 

-0.0357* 

(0.0205) 

-0.0388* 

(0.0204) 

-0.0359* 

(0.0205) 

 

AR(1) first order serial 

correlation of error term  

-4.48 

(0.000) 

-4.46 

(0.000) 

-4.37 

(0.000) 

-4.46 

(0.000) 

 

AR(2) second order serial 

correlation of error term 

-0.94 

(0.349) 

-0.88 

(0.379) 

-1.09 

(0.276) 

-0.88 

(0.380) 

 

Hansen J statistic 313.14 

(0.424) 

314.30 

(0.390) 

310.71 

(0.430) 

314.70 

(0.369) 

 

Wald chi2(9) 132.07 

(0.000) 

136.75 

(0.000) 

140.52 

(0.000) 

136.24 

(0.000) 

 

No. of Instruments= 318; No. of Firms= 327; No. of observations= 3597 

*Significant at level 10 %, **Significant at level 5%, ***Significant at 1 %.  

TCE, trade credit extended is a depended variable; Firm-specific Independent variables include, TCEt-

1, trade credit extended in year t-1. TCU, trade credit used; SBC, short-term bank credit used; GPM, 

gross profit margin, SG, sales growth rate; PR, profitability and used as a proxy cash flows from 

operations; SIZ, size of a firm measure of creditworthiness and their market power; ST, stock-in-trade; 

RLIQ, relative liquidity position. LR is the credit market lending rate. (CTCU ×CLR) is the interaction 

between centered terms of trade credit received and credit market lending rate. (CSBC ×CLR) is the 

interaction between centered terms of short-term bank credit received and credit market lending rate. 

Heteroskedasticity-robust standard error is reported in parenthesis. The annual time coverage for all 

the models is 2005 to 2015. 
 

The coefficients of TCU, LR, and the interaction term (CTCU×CLR) are significantly 

different from zero at the 0.01 level. It is, therefore, concluded that LR is not a pure 

moderator; instead, it is a quasi-moderator. The coefficient of TCU estimated by 

Equation 3.7 is 0.1860 and is significant at the 0.01 level. The coefficient for interaction 

term (CTCU×CLR) estimated by Equation 3.15 is 3.0358 and significant at the 0.01 
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level. The coefficient of the interaction term is positive and larger than the coefficient 

of TCU, which implies that the relationship between TCU and TCE is strengthened due 

to an increase in LR. 

The results fit the expectations – an increase in LR causes an increase in the cost of 

bank credit, and consequently, the use of alternative credit (trade credit) is increased. 

LMFs increase their use of trade credit to finance TCE by them in response to the 

decreasing financial efficiency of the credit market and vice versa. Thus, a reduction in 

credit market efficiency has an enhancing effect on the relationship between TCU and 

TCE by LMFs in Pakistan. 

The results of the MRA for Equations 3.7, 3.14 and 3.16 reported in Table 4.11 show 

that only condition (1) of MRA framework (see page 109) is proved true. The 

coefficient of LR is significantly different from zero at the 0.01 level, while the 

coefficient of the interaction term (CSBC×CLR) is not significantly different from zero 

at the 0.05 level. The coefficient for the interaction term is -0.1107 but insignificant at 

the 0.05 level. The direction of the relationship between SBC received and TCE is 

reversed and is in accordance with our expectations. 

This means that the firms reduce the use of costly SBC to finance trade credit in 

response to a decrease in credit market efficiency or vice versa. Thus, during a high-

LR phase, LMFs reduce their use of SBC whereas they extend more credit to meet their 

customers’ demand for trade credit. In sum, it is concluded that LR is a quasi-moderator 

and partially moderates the credit redistribution behavior of LMFs. The moderating 

effect of financial efficiency is only significant in the case of the trade credit channel.  

4.2.4.3 Discussion on the Role of Financial Development  

The aforementioned analysis of financial depth and LR reveals that FD is a quasi-

moderator instead of a pure moderator. As an independent variable, it has a significant 

negative effect on TCE by LMFs. Furthermore, the MRA reveals that it has a significant 

buffering effect on the credit redistribution behavior of LMFs. This implies that credit 

redistribution behavior is reduced in response to an increase in FD and vice versa. The 

coefficients of the interaction terms show that the direction of the relationship between 

TCE and TCU is reversed, which implies that FD has a significant buffering effect on 

the trade credit redistribution behavior of LMFs. The buffering effect of financial depth 

might be due to a decrease in the demand for trade credit in the credit market. FD does 
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not have a significant effect as a moderator on the relationship between SBC and TCE. 

We submit a clarification for the insignificant moderating effect of FD that LMFs 

emphasize their capital structure policy and use trade credit to finance their trading 

activities and raise SBC to finance their other operating activities. 

Thus, these firms are less likely to channelize bank credit to support their credit-

rationed customers. The findings are in accordance with expectations and also represent 

the real trade credit practices of LMFs in the less-developed financial market of 

Pakistan. Moreover, the results are consistent with the findings of prior studies (e.g., 

Gertler & Gilchrist, 1993; Nilsen, 2002; Cull et al., 2009; Couppey-Soubeyran & 

Hericourt, 2011; Andrieua et al., 2015). Cull and Zhu (2009) established that the credit 

redistribution behavior of firms is reversed when FD increases. Couppey-Soubeyran 

and Hericourt (2011) emphasized that the strength of the relationship between TCE by 

firms with TCU and SBC is negatively affected by increases in FD. Bussoli and Marino 

(2018) also documented that increases in FD negatively affect firms’ use of trade credit.  

Recently, Andrieua et al. (2015) reported that financial depth has a negative impact on 

firms’ demand for trade credit. Our findings are supported by the proposal that FD 

reduces transaction costs and the asymmetric information problem between borrowers 

and lenders. Resultantly, borrowers prefer the use of bank credit and market credit over 

trade credit. This implies that the demand and supply of trade credit are influenced by 

increases in FD, but in different ways. FD increases the supply of bank credit and 

market funds to firms, and this causes a reduction in firms’ external financial 

constraints. Consequently, these firms demand less trade credit as a substitute for 

formal credit. On the other hand, due to an increase in FD, funds from financial 

institutions and financial market are made more available to firms. Resultantly, the 

ability of these firms to supply trade credit is increased. Therefore, customers of LMFs 

demand less trade credit while their suppliers supply more trade credit in response to 

an increase in FD. Our findings confirm that the credit redistribution behavior of LMFs 

is negatively affected by an increase in FD in Pakistan. 
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4.3  Empirical Analysis and Discussion of Results for TCU 

To investigate the firm-specific determinants of TCU by LMFs and the roles of FD and 

CIS in the trade credit financing decisions of LMFs, correlation and regression analyses 

are performed on the balanced panel data of 327 manufacturing firms listed on the PSX 

from 2005 to 2015. The results of the pairwise correlation analysis and regression 

analysis are discussed in the following subsections.  

4.3.1 Correlation Analysis  

To measure the degree of association between variables, Pearson’s correlation 

(pairwise) test is applied to the dataset which consists of firms’ characteristics, 

indicators of FD, and CIS. Table 4.12 displays the correlation coefficients for the 

relationships of TCU by firms with firms’ characteristics, indicators of FD, and CIS. 

The coefficient of TCUt-1 is 0.788 and is significant at the 0.01 level. This positive 

coefficient shows that firms which used more trade credit in the previous year are 

expected to use more trade credit in the current year. Furthermore, a coefficient of 0.788 

indicates the presence of a strong association between TCU in the current year and its 

first lag. It also implies that TCU is strongly related to firms’ previous trade credit 

relationships with suppliers. The coefficient of the correlation between TCU and TCE 

is 0.285 and is significant at the 0.01 level. This coefficient indicates that firms which 

extend more credit to their customers also demand more trade credit from their 

suppliers.  

The association between TCU and SBC is positive and significant at the 0.01 level. The 

coefficient shows that trade credit and bank credit are complements of one another and 

that firms prefer the use of a mixture of both sources of credit, instead of relying on a 

single source. It was also found that sales growth is negatively related to TCU by firms. 

This means that firms facing a decline in their sales growth delay their payments to 

their suppliers while firms experiencing positive sales growth make early payments to 

their suppliers. Similar to sales growth, the association between TCU and PR is negative 

and significant at the 0.01 level. This means that firms incurring losses from operations 

are exposed to financial distress, and their suppliers assist them by allowing delayed 

payments.  
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Table 4.12: Correlation Analysis Matrix for TCU  

Variable TCU TCUt-1 TCE SBC SG PR SIZ ST RLIQ COLLA FL DFIs DFM LR CIS 

TCU 1               

TCUt-1 0.788***  1.0000              

TCE 0.2855***  0.2311*** 

 
1.000             

SBC 0.5849*** 

 

0.5028*** 

 

0.2146*** 

 

1.000            

SG -0.2476*** 

 

0.0123 

 

-0.1572*** 

 

-0.1507*** 

 

1.000           

PR -0.6026*** 

 
-0.4924*** 

 
-0.1990*** 

 
-0.4138*** 

 
0.2230*** 

 
1.0000          

SIZ 0.7754*** 

 

0.6458*** 

 

0.3156*** 

 

0.5270*** 

 

-0.2294*** 

 

-0.4422*** 

 

1.000         

ST 0.2896*** 

 

0.2030*** 

 

0.2265*** 

 

0.2729*** 

 

-0.1223*** 

 

-0.1986*** 

 

0.2805*** 

 

1.000        

RLIQ -0.2185*** 

 
-0.2009*** 

 
0.2767*** 

 
-0.2350*** 

 
-0.0213 
 

0.3231*** 

 
-0.0106 
 

-0.1375*** 

 
1.000       

COLLA 0.1890*** 

 

0.1915*** 

 

-0.1926*** 

 

0.1520*** 

 

0.0064 

 

-0.2873*** 

 

0.2338*** 

 

-0.1514*** 

 

-0.4023*** 

 

1.0000      

FL -0.1312*** 

 

-0.1378*** 

 

-0.0241 

 

0.0093 

 

0.0598*** 

 

0.0468*** 

 

-0.1344*** 

 

0.0753*** 

 

-0.2107*** 

 

0.0071 

 

1.000     

DFIs 0.0229***  0.0227*** 

 
-0.0479*** 

 
0.0235 

 
0.1209*** 

 
0.0581*** 

 
0.0015 
 

0.0480*** 

 
-0.0072 
 

0.0758*** 

 
0.0664*** 

 
1.0000    

DFM 0.0241*** 

 
0.0090*** 

 
-0.0583*** 

 
0.0122 

 
0.1293*** 

 
0.0717*** 

 
-0.0073 
 

0.0359* 

 
0.0066 
 

0.0740*** 

 
0.0493*** 

 
0.8914*** 

 
1.0000   

LR -0.0228*** 

 

-0.0134 

 

0.0505*** 

 

-0.0396* 

 

-0.1199*** 

 

-0.0856*** 

 

-0.0010 

 

-0.0380** 

 

-0.0213 

 

-0.0602*** 

 

0.0105 

 

-0.5495*** 

 

-0.7291*** 

 

1.0000  

CIS -0.0111 -0.0216*** 

 

0.0546*** 

 

-0.0362* 

 

-0.1817*** 

 

-0.0870*** 

 

0.0045 

 

-0.0413** 

 

0.0011 

 

-0.0685*** 

 

-0.0301 

 

-0.7940*** 

 

-0.7895*** 

 

0.7503*** 

 

1.0000 

***p<0.01; **p<0.05; *p<0.10 
TCU, trade credit used; TCUt-1, trade credit used in year t-1. TCE, trade credit extended; SBC, short-term bank credit, SG, sales growth rate; PR, profitability of a firm; SIZ, size of a firm; ST, stock in trade; RLIQ, 

relative liquidity position; COLLAT, value of collateral; FL, financial leverage; DFIs, depth of financial institutions;DFM, depth of financial market; LR, lending rate and CIS, credit information sharing.
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The size of firms and TCU are also positively related at the 0.01 level of significance, 

indicating that suppliers offer more trade credit to large, creditworthy firms. The 

correlation between TCU by firms and ST is positive at the 0.01 level of significance. 

This reveals that firms finance their stock through trade credit and that firms with slow 

turnover face a liquidity problem and resultantly postpone their payment to suppliers. 

The relative liquidity position of firms is positively related to TCU at the 0.01 level of 

significance, implying that suppliers provide more trade credit to firms with a strong 

liquidity position and a lower chance of default. The correlation between collateral 

possessed by a firm and TCU is positive and significant at the 0.01 level. 

Machine and plant assets owned by firms are used as a proxy for collateral. Investments 

in machine and plant assets by a firm shows its commitment to continue business for a 

long time. Suppliers invest in building long-term trade relationships with such firms by 

extending more trade credit to them. This implies that firms with large collateral receive 

more trade credit from their suppliers. The association between FL and TCU is negative 

and significant at the 0.01 level. This implies that firms that have a higher degree of 

debt capital are more exposed to financial risk and, thus, use less trade credit.  

The correlation coefficients for all indicators of FD are significant at the 0.05 level. The 

results show that DFIs and DFM are positively associated with TCU, suggesting that 

the financial sector makes more funds available to LMFs when DFIs and DFM increase. 

Firms that have access to multiple sources of funds increase their use of trade credit as 

a complement of formal credit. The negative coefficient of LR implies that the use of 

trade credit by LMFs is negatively related to trade credit. With an increase in LR in 

credit market borrowing, the cost of supplying trade credit increases. Resultantly, LMFs 

receive less trade credit from their suppliers. 

The correlation between CIS and TCU is negative and insignificant at the 0.05 level of 

significance. This means that no clear relationship exists between CIS and TCU by 

firms. The insignificant association might be for a couple of reasons. First, no public or 

private credit registry maintains records about the overdue accounts of trade payables. 

Second, firms have close relationships with their customers and are therefore not very 

dependent on the credit information bureau.  
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4.3.2. Variance Inflation Factor Analysis  

A variance inflation factor (VIF) test is performed to check the existence of 

multicollinearity among independent variables. Results of VIF for trade credit used are 

reported in Table 4.13. VIFs for all firm-specific independent variables are less than 

10, and the 1/VIF ratios are all greater than 0.10, which shows the absence of high 

correlation among these variables. This means no severe multicollinearity issue will 

arise if firm-specific variables are used as a set in a single regression model. However, 

for the indicators of FD, the VIF value is near 10, and the 1/VIF ratio is less than 0.30, 

which shows the presence of multicollinearity. Thus, in order to avoid multicollinearity, 

we included only one indicator of FD at a time in each equation for estimating their 

effects on TCU by LMFs.  

Table 4.13: Variance Inflation Factor Analysis for TCU 

Dependent Variable: Trade Credit Used (TCU) VIF 1/VIF 

Independent Variable   

DFM 10.02 0.0997 

DFIs 7.64 0.1309 

LR 3.28 0.3047 

CIS 2.93 0.3418 

SIZ 2.52 0.3970 

TCUt-1 2.29 0.4364 

RLIQ 1.72 0.5802 

PR 1.72 0.5805 

SBC 1.64 0.6101 

COLLA 1.49 0.6692 

TCE 1.41 0.7096 

SG 1.29 0.7753 

ST 1.29 0.7774 

FL 1.12 0.8893 

Mean VIF 2.88  
TCU, trade credit used; TCUt-1, trade credit used in year t-1. TCE, trade credit extended; SBC, short-term bank credit, SG, sales 
growth rate; PR, the profitability of a firm; SIZ, size of a firm; ST, stock-in-trade; RLIQ, relative liquidity position; COLLAT, value 

of collateral; FL, financial leverage; DFIs, depth of financial institutions; DFM, depth of financial market; LR, lending rate and 

CIS, credit information sharing. 
 

4.3.3 Regression Analysis and Discussion of Results for Firm-specific 

Determinants of TCU 

For the investigation of firm-specific determinants of TCU by LMFs, Equation 3.18 is 

estimated by using pooled OLS, FE, RE, and system GMM (one-step and two-step); 

their results are presented in Table 4.14. 
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Table 4.14: Firm-Specific Determinants of TCU 

 1 2 3 4 5 

Independent 

Variables 

Exp. 

Sign 

Pooled 

OLS 

Fixed 

Effect 

System GMM Remarks about 

Hypothesis One Step Two Step 

TCU t-1 + 0.4479*** 

(0.0326) 

0.2161*** 

(0.0386) 

0.3731*** 

(0.0396) 

0.3722*** 

(0.0400) 

Ha10 Accepted 

TCE + 0.0422** 

(0.0185 

0.0493 

(0.0344) 

0.0658*** 

(0.0228) 

0.0652*** 

(0.0227) 

Ha2 Accepted 

SBC +/- 0.0292** 

(0.0128) 

0.0370* 

(0.0203) 

0.0387** 

(0.0175) 

0.0386** 

(0.0172) 

Ha11 Accepted 

SG +/- -0.0688*** 

(0.0064) 

-0.0336*** 

(0.0062) 

-0.0596*** 

(0.0077) 

-0.0595*** 

(0.0076) 

Ha12 Not 

accepted 

PR - -0.1380*** 

(0.0196) 

-0.1296*** 

( 0.0179) 

-0.1434** 

(0.0262) 

-0.1436*** 

(0.0266) 

Ha13 Accepted 

SIZ - 0.0455*** 

(0.0040) 

0.0684*** 

(0.0073) 

0.0483*** 

(0.0065) 

0.0483*** 

(0.0065) 

Ha14 Accepted 

ST - /+ -0.0071 

(0.0183) 

0.0624 

(.0422) 

-0.0085 

(0.0189) 

-0.0084 

(0.0188) 

Ha15 Not 

Accepted 

RLIQ - -0.0253*** 

(0.0043) 

-0.0192*** 

(0.0054) 

-0.0271*** 

(0.0051) 

-0.0270*** 

(0.0053) 

Ha16 Accepted 

COLLA - -0.0464 

(0.0092) 

0.0216 

(0.0217) 

-0.0386** 

(0.0130) 

-0.0387*** 

(0.0131) 

Ha17 Accepted 

FL - -0.0026* 

(0.0008) 

-0.0028* 

(0.0014) 

-0.0025* 

(0.0013) 

-0.0025* 

(0.0013) 

Ha18 Accepted 

Constant 0.0561*** 

(0.0084) 

-0.0129 

(0.0149) 

0.0529*** 

(0.0096) 

0.0261** 

(0.0102) 

 

Adj.R2 / Overall R2 0.8168 0.7782    

R2   Within  0.6464    

R2   Between  0.8529    

Wald chi2(9) Prob > chi2  6505.55 

(0.000) 

1728.05 

(0.000) 

1774.87 

(0.000) 

 

F-test 241.70 

(0.000) 

51.18 

(0.000) 

   

Prob > F     

Root MSE 0.0621 

3.02 

    

F-Test (Fixed Effect) 

F(326, 2273) 

Prob > F = 0.0000   

Breusch-Pagan(LM) Test   Prob > chibar2= 1.0000   

Hausman Test  1564.21 Prob>chi2 = 0.000   

AR(1) first order serial correlation of error term -4.62  

(0.000) 

-3.94  

(0.000) 

 

AR (2) second order serial correlation of error term -0.11  

(0.911) 

-0.11  

(0.910) 

 

Hansen J- statistic  317.90 

(0.241) 

317.90 

(0.241) 

 

No. of Instruments =321; No. of Firms=327; No. of observations=2943  

*Significant at level 10 %, **Significant at level 5%, ***Significant at 1 %.  

i) TCU, trade credit used is a dependent variable; ii) Firms specific independent variables used in all 

models, include: TCUt-1, trade credit used in year t-1. TCE, trade credit extended to customers; SBC, 

short-term bank credit received; SG, sales growth rate; PR, the profitability of firms; SIZ, size of firms 

and used as a proxy of creditworthiness; ST, stock in trade to sales ratio; RLIQ, relative liquidity 

position. iii) Heteroskedasticity-robust standard errors are reported in parenthesis. (iv) The annual time 

coverage for all the models is 2005 to 2015. 

 

After running a regression on the dynamic panel model, we performed a panel 

specification test which includes a Breusch-Pagan (LM) test, F-test, and Hausman’s 

test. The results of these tests suggest that FE is more appropriate to use in the presence 
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of unobserved heterogeneity among firms. In addition to the existence of heterogeneity 

among firms used in the analysis, some causality is expected to exist between TCU by 

firms and its firm-specific determinants. For instance, according to the credit 

redistribution hypothesis, firms receiving more trade credit are likely to extend more 

trade credit. So, both are likely to be the counterparts of one another.  

According to the capital structure theory, firms prefer a mixture of alternative sources 

of credit instead of relying on a single source of credit. To maintain an optimal mix of 

capital, firms that receive more trade credit are expected to increase their use of bank 

credit. Firms which are offered liberal credit terms are likely to wait for a good stock 

price, and resultantly, stock level is increased. Contrary to this, firms which are offered 

tight credit terms are expected to increase their turnover of stock-in-order to avoid 

default. 

Similarly, firms receiving more trade credit are likely to have high sales growth. Firms 

which are offered discount terms as part of a credit term can affect their profitability 

and relative liquidity position by adopting either early or delayed payment policies. 

Firms receiving liberal credit from their suppliers have more potential to invest a more 

significant part of their available funds in machine and plant assets (which are used as 

a proxy for collateral). Lastly, as trade credit is part of the total debt, delaying payment 

to suppliers is likely to aggravate the FL of firms. On the basis of above-stated 

theoretical justification, the presumption of the existence of causality between TCU and 

its determinants is quite convincing.  

Thus, TCE, short-term credit received from banks, sales growth, profitability, relative 

liquidity position, stock level, collateral, and FL are used as endogenous regressors 

while the size of firms, industry dummies, and year dummies are used as exogenous 

regressors in each model. Hence, using these endogenous variables as determinants of 

TCU by firms in a regression model gives rise to simultaneity bias. Furthermore, these 

endogenous variables are likely to be serially correlated with the current and even past 

residuals and are expected to produce biased and inconsistent estimates. The existence 

of unobserved heterogeneity among firms and the expected presence of simultaneity 

bias gives rise to endogeneity. 

In cases of endogeneity, estimates of coefficients produced by pooled OLS, FE, and RE 

estimators are inconsistent and biased. Under these conditions, a system GMM 

estimator is more reliable than the others, particularly if the lag coefficient is of interest. 
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A system GMM estimator can control the serial correlation of regressors by using a 

system of two equations (one made at first difference and the other at the level). In first 

difference equation, all regressors are transformed into their first difference, and their 

lags at the level are used as an instrument. In the second equation, all regressors are 

used at level and lags of their first difference transformation are used as instruments.  

The results of the pooled OLS, FE and system GMM estimations are reported in Table 

4.14.  

The results of the RE estimation are not presented for two reasons. First, the LM test 

suggests that the RE estimation is not appropriate and that the coefficients produced by 

this estimation are the same as those produced by pooled OLS. Second, the Hausman 

test does not prefer the estimates of the RE estimator over those of the FE estimator. 

Furthermore, in the presence of heteroskedastic residuals, the two-step System GMM 

estimator (with a robust option) produces more consistent and efficient estimates of 

coefficients than the those produced by pooled OLS, FE, and system GMM (one-step) 

estimators (Kabango, 2009). Thus, due to the superiority of the two-step system GMM, 

only its results are discussed here. 

A total of 321 instruments are used in both the one-step and two-step system GMM 

estimations. The instruments used in the first difference equation and the level equation 

include the first to the second lag of TCU, TCE, SBC, SG, PR, RLIQ, and ST level to 

the second lag of creditworthiness. The instruments used at level include COLLA, FL, 

DFIs, DFM, LR, CIS, industrial production growth, industry dummies, and year 

dummies for the years 2005 through 2015. GMM-type instruments include the second 

lag to seventh lag of all endogenous independent variables. Endogenous independent 

variables used for TCU by firms include TCUt-1, TCE, SBC, SG, PR, ST, COLLA, and 

FL.  

Diagnostics tests for system GMM estimations are reported in Table 4.14.93 The test of 

serial correlation AR (1) and AR (2) show the presence of first-order serial correlation 

and the absence of serial correlation at the second order. This is sufficient evidence for 

the validity of the instruments and the use of correct specifications of both versions of 

the system GMM. 

                                                           
93 A Wald test of joint significance of the estimated coefficients shows that all estimated coefficients are 

jointly significant at the 0.01 level. 
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Furthermore, Hansen’s J-statistic94 shows that the instruments used in the system GMM 

estimation are not correlated with residuals and are valid. Moreover, in the presence of 

heteroskedastic residuals, standard errors are suppressed, and estimators generate 

inconsistent estimates of coefficients. To control heteroskedasticity, the robust option 

is used in each estimation. The results reported in Table 4.16 show that the direction of 

the relationship of all firm-specific determinants (except the level of stock-in-trade) is 

robust in the aforementioned estimation techniques. Industry dummies and time 

dummies have a significant effect on TCU by firms but are not reported in Table 4.14 

for the sake of brevity. A discussion on the findings of this study regarding firm-specific 

determinants of TCU follows. 

First Lag of TCU (TCUt-1): Estimates for the coefficient of the first lag of TCU (TCUt-

1) are positive and significant at the 0.01 level for all the estimators and justified the use 

of DPM in this study. The size of the coefficient for TCUt-1 is varied across estimators. 

The pooled OLS estimator produced a coefficient of 0.4479 for the first lag of the 

dependent variable, which is biased upward in the presence of the correlation between 

TCUt-1 and unobserved time-invariant firm-level heterogeneity (Bond, 2002). 

Meanwhile, the FE (within) estimator yielded a 0.2161 coefficient for the first lag of 

the dependent variable, which is biased downward due to the correlation between TCUt-

1 and regression error (Nickell, 1981). Furthermore, the FE estimation performs poorly 

in the presence of a short panel. The coefficient produced by the two-step system GMM 

is 0.3722, which lies between the coefficients produced by the pooled OLS and FE 

(within) estimators. This implies that the estimates of the coefficient produced by a two-

step system GMM are likely to be relatively unbiased. The coefficient for TCUt-1 is 

0.3722 and significant at the 0.01 level. This means that a firm’s decision whether to 

use trade credit in the current period is significantly influenced by their past trade credit 

policy or the stability of their trade credit contracts with suppliers over time.  

The results support the opinions of Soufani and Poutziouris (2004) and Blasio (2005) 

and are consistent with the findings of Kwenda and Holden (2014).95 The positive and 

below-unity coefficient for TCUt-1 implies that LMFs in Pakistan have a target (optimal) 

                                                           
94 Hansen’s J-statistic shows evidence of the validity of the instruments used in both the one-step and 

two-step system GMMs. 
95 The Results also confirm the findings of earlier studies conducted by Marques, 2010; Gibilaro and 

Mattarocci, 2011; 
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ratio for TCU that is persistent over time. The speed at which firms make adjustments 

in their TCU is computed by deducting the coefficient of TCUt-1 from one (i.e., 1 – 

0.3722). Consistent with the findings of Kwenda and Holden (2014), positive 

coefficients show that LMFs in Pakistan make adjustments to their trade credit policies 

at a rate of 62.88% over the time it takes to attain the target level of TCU.  

Firms make a tradeoff between the cost of being in disequilibrium and the cost of 

making adjustments. If the cost of making adjustments is lower than the cost of being 

away from equilibrium, then the coefficient for the speed of making adjustments will 

be very close to 1. This means that firms can afford to make abrupt adjustments to 

achieve the targeted level or optimal level of their TCU (Ozkan, 2001). The coefficient 

for the first lag of the dependent variable is lower than 0.5, which implies that a 

relatively lower adjustment cost is faced by firms while making adjustments to the level 

of TCU. The coefficient for TCUt-1 is 0.3722, which is less than 0.5 and shows that 

manufacturing firms listed in Pakistan have a lower cost for making adjustments in the 

level of trade credit. Thus, it is concluded that LMFs’ policies for TCU are dynamic 

and that firms partially make adjustments in it at a relatively high speed due to the lower 

cost of making adjustments.  

Trade Credit Extended (TCE): The coefficient for TCE is positive and statistically 

significant at the 0.01 level. This means that TCE by LMFs is positively related to TCU 

by them. The coefficient for TCE also shows that for every one-unit increase in TCE 

by firms, TCU is increased by 0.0652 units (assuming that all other variables are 

constant). The findings support the trade credit redistribution hypothesis and financial 

intermediation theory of trade credit. That is, firms extending more trade credit to their 

customers are expected to use more trade credit consistent with the findings of previous 

studies.96. The findings also show that firms follow the maturity matching principle 

established by Morris (1976). Firms use trade payables (current liability) to finance 

their trade receivables (current assets), which is consistent with the view of Diamond 

(1991) that firms extending more trade credit are expected to demand more trade credit 

from their suppliers. The positive relationship between TCU and TCE supports the 

viewpoint that firms getting late payments from their customers make late payments to 

                                                           
96 For instance, Yang (2011), Couppey-Soubeyran and Hericourt (2011), Gibilaro and Mattarocci (2011), 

Al-Dohaiman (2013), Kwenda, and Holden (2014), and Murfin and Njoroge (2015). 
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their suppliers (Kiyotaki & Moore, 1997; McMillan & Woodruff, 2002). Alternatively, 

firms use trade credit to finance the TCE by them to their customers. The results are 

also consistent with Burkart and Ellingsen (2004) and Ferrando and Mulier (2013), who 

stated that firms use TCE as collateral and simultaneously use and extend trade credit. 

Thus, a firm’s choices to use and extend trade credit are influenced by one another and 

are simultaneous (Frank & Maksimovic, 2005).  

Short Term Bank Credit (SBC): In the existing literature, both the substitution 

hypothesis and the complementary hypothesis are used to explain the relationship 

between trade credit and SBC used by firms. The substitution hypothesis states that 

trade credit and bank credit can be used interchangeably. According to the 

complementary hypothesis, both are used simultaneously to meet the varying financial 

needs of firms. The present study found that trade credit and bank credit are positively 

related, supporting the complementary hypothesis of trade credit. The coefficient of 

0.0386 for SBC is positive and statistically significant at the 0.05 level. This means that 

SBC received by LMFs is positively related to trade credit received by them from their 

suppliers. The coefficient shows that for each one-unit increase in SBC used by firms, 

TCU by firms increases by 0.0386 units (as long as all other variables remain constant).  

The results show that LMFs use both trade credit and bank credit as complements of 

one another. This might be due to the fact that LMFs are creditworthy and have access 

to both bank credit and trade credit. These firms pursue an optimal capital structure and 

prefer to use a mixture of trade credit and bank credit to finance their operating activities 

instead of relying on a single form of credit. 

The findings of this study support the complementary hypothesis of trade credit 

proposed Burkart and Ellingsen (2004) and confirm the findings of previous studies.97 

These studies treated trade credit and SBC as endogenous variables in regression 

equations because banks use trade credit as an indicator of a borrower’s creditability. 

Andrieua et al. (2015) found that trade credit and bank credit are complementary 

sources of finance and are simultaneously determined. They stated that both small and 

large firms use trade credit and bank credit simultaneously and that these sources of 

                                                           
97 For example, Cook (1999), Ono (2001), Miwa and Ramseyer (2005), Alphonse et al. (2006), Giannetti 

et al. (2011), Agostino and Trivieri, (2014), Psillaki and Eleftheriou (2014), and Andrieua et al. (2015). 
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credit are not used interchangeably in developed financial markets. The signaling 

theory of trade credit also supports the positive relationship between SBC and TCU by 

LMFs. This theory emphasizes that the TCU by firms reveals the supplier’s private 

information to banks and they reappraise the creditworthiness of firms and are likely to 

extend more credit as a result (Agostino & Trivieri, 2014; Psillaki & Eleftheriou, 2014). 

Knowing this, firms increase their TCU to improve their credibility, and banks take this 

as a sign of the firm’s financial quality and, in turn, lend them more credit (Demirguc-

Kunt & Maksimovic, 2001). 98 

Sales Growth (SG): The results show that firms’ growth is negatively related to TCU 

by LMFs. The coefficient for firms’ growth is negative and significant at the 0.01 level. 

The -0.0595 coefficient for sales growth implies that for every one-unit increase in sales 

growth, TCU is decreased by 0.0595 units. This implies that firms facing a decline in 

sales or a negative growth rate are expected to make delayed payments to their 

suppliers. Furthermore, suppliers that notice that their customers are in a state of 

financial fragility due to slow turnover, allow them to delay their payments. Thus, the 

findings of the study support the financing theory and commercial motive of trade 

credit. This implies that LMFs with negative sales growth receive more trade credit 

from their suppliers.  

Further, sales growth is also taken as a positive signal by banks. Banks are willing to 

finance firms with positive sales growth, which means these firms are less likely to use 

costly trade credit. The substitution hypothesis also supports the findings of this study. 

Furthermore, the results of this study confirm the findings of previous studies (e.g., 

Niskanen & Niskanen, 2000; Khan et al., 2012; Al-Dohaiman, 2013). However, the 

findings of this study are inconsistent with the conclusions of some prior studies (e.g., 

Rajan & Zingales, 1997; Delannay & Weill, 2004; Molina & Preve, 2009; Marques, 

2010; Deloof & Rocca 2015). These researchers found a positive and significant 

relationship between TCU and sales growth. They suggested that by offering trade 

credit, suppliers invest in a commercial relationship with their customers that have high 

                                                           
98 Contrary to the findings of this study, a handful of prior studies (e.g., Meltzer, 1960; Schwartz, 1974; 

Burkart & Ellingsen, 2004; Guariglia & Mateut 2006; Bougheas et al., 2009; Fitzpatrick & Lien, 2013) 

established that firms use trade credit as an alternative to bank credit, particularly during times of tight 

monetary stances and financial crises. 
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growth rates. Moreover, growing firms partially meet their growth needs by availing 

trade credit from suppliers. 

Profitability (PR): Two opposite effects 99 of profitability on TCU by firms can be 

expected. Profitability is predicted to have a negative and significant impact on the 

amount of trade credit received by a firm. The coefficient of -0.1436 for profitability is 

significant at the 0.01 level and shows that firms with high profitability have easy access 

to bank credit and are, thus, less likely to use costly trade credit. It also supports the 

existence of soft budget constraints.100 The findings are consistent with financing theory 

and commercial motive of trade credit. Further, profitable LMFs generate more internal 

resources and are expected to use less trade credit. Thus, the findings of this study also 

confirm the pecking order theory proposed by Myers and Majluf (1984), who suggested 

that, due to the information asymmetry problem, profitable firms prefer internal 

financing over external financing. The present results are also consistent with the 

findings of some recent studies.101 

Firms’ Size (SIZ): Because larger firms are managed by competent managers and have 

established corporate governance mechanisms, they are trusted by both lenders and 

suppliers. Furthermore, listed firms are disciplined by the market and are highly 

transparent. The size of a firm is used as a proxy for its creditworthiness and is predicted 

to be positively related to TCU by firms. The relationship between firms’ size and trade 

credit received is positive and significant at the 0.01 level. This means trade credit 

received by a firm increases as the firm’s size increases. This confirms the findings of 

earlier studies on trade credit.102 The findings are also supported by the fact that LMFs 

have a good standing and reputation in the market and that they use their bargaining 

power to get trade credit for delayed terms from their suppliers. Thus, the results are 

                                                           
99 First, profitable firms are expected to have less default risk and a longer expectancy of life (commercial 

motive) and receive more trade credit from their suppliers. Second, the substitution hypothesis exists 

when a bank relaxes credit rationing to profitable firms; resultantly they use less trade credit. Suppliers 

extend credit to their financially constrained customers through soft budgetary constraints (Delannay & 

Weil 2004). 
100 Less profitable firms are expected to receive more trade credit as financial support from their suppliers 

by delaying payments. 
101 For example, Delannay and Weil (2004), Niskanin and Niskanin (2006), Molina and Preve (2009), 

Garcia-Teruel and Martinez-Solano (2010a), Deloof and Rocca (2015), Akinlo (2012), Al Dohaiman 

(2013), and Kwenda and Holden (2014). 

102 For example, Molina and Preve (2009), Bougheas et al. (2009), Khan et al. (2012), Andrieua et al. 

(2015). 
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also consistent with the market power theory of trade credit. Moreover, large firms have 

diversified investment structures and are therefore less risky and are supplied more 

credit by suppliers and financial institutions as a result of their low risk (Rajan & 

Zingales, 1995). Similarly, Miwa and Ramseyer (2005) found that, after exhausting 

available borrowings from banks, both small and large firms raise substantial funds 

through trade credit. Evidence of a positive relationship between TCU and firm size is 

also revealed by some recent studies (e.g., Marques, 2010; Alatalo, 2010; Deloof & 

Rocca, 2015; Desai et al., 2016). 

Stock- in Trade (ST): The coefficient -0.0084 for the stock level is not significant at 

the 0.10 level. Similar results are reported by Mateut et al. (2011), Yang (2011), Chou 

et al. (2011), and Al-Dohaiman (2013).   

Relative Liquidity Position (RLIQ): The relative liquidity position of a firm indicates 

the ability of the firm to pay its current claims. A higher liquidity position indicates a 

lower liquidity risk and vice versa. In the existing literature, liquidity is seen as an 

important determinant of TCU by firms, and contradictory findings have been reported 

by previous studies. The results of the current study show a negative relationship 

between TCU and the liquidity position of firms. The coefficient -0.0270 for RLIQ is 

significant at the 0.01 level, which shows that for each one-unit increase in liquidity 

position, TCU is decreased by 0.0270 units. This finding implies that firms with a 

higher liquidity position are less likely to delay their payments and to use costly trade 

credit. The findings of this study validate the findings of previous studies documented 

by Mateut et al. (2011), Yang (2011), Grave (2011), and Zhang (2011). Thus, the 

findings of this study are also supported by liquidity theory of trade credit. However, 

the results of this study do not support suppliers’ point of view (i.e., that more trade 

credit is supplied to customers with higher liquidity position).103  

Collateral (COLLA): Collateralizable assets are negatively correlated with TCU by 

firms. The coefficient for COLLA is -0.0387 and significant at the 0.01 level, which 

shows that for every one-unit increase in collateral, TCU by firms is reduced by 0.0387 

units. This means that firms with a more substantial value of collateralizable assets have 

                                                           
103 Whereas Marques (2010), Alatalo (2010), Vaidya (2011), Chou et al. (2011), and Al-Dohaiman 

(2013) provided evidence of suppliers’ perspective of trade credit. 
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a greater availability of funds from banks and are less likely to use costly trade credit. 

The results are supported by the information asymmetry hypothesis, which states that 

larger collateral value shows less information asymmetry and that banks offer more 

trade credit to firms that carry more substantial collateral value. Thus, LMFs that have 

more collateral value demand less trade credit. Conversely, firms with fewer 

collateralizable assets use more trade credit. The negative relationship between the level 

of collateral owned by a firm and TCU by it is similar to what was reported in previous 

studies (e.g., Marques, 2010; Zhang, 2011; Vaidya, 2011). 

Financial Leverage (FL): FL is predicted to be negatively related with TCU by firms. 

The coefficient of FL is -0.0025 and significant at the 0.10 level. The small size of the 

coefficient shows a weak relationship between trade credit and debt used by firms. The 

results confirm the findings of previous studies (e.g., Delannay & Weil, 2004; Grave, 

2011; Al-Dohaiman, 2013; Desai et al., 2016). The small effect of FL on TCU shows 

that FL is a long-term and strategic financing decision that is relatively unlikely to affect 

working capital financing policies (Deloof & Jegers, 1999; Blasio, 2005; Huyghebaert, 

2006).  

The above discussion concludes that a firm’s policy for trade credit is dynamic and is 

significantly influenced by TCE to customers and the availability of credit from banks, 

sales growth rate, profitability, creditworthiness, relative liquidity position, collateral, 

and FL. Firms that extend more credit to their customers are likely to use more trade 

credit. This means that firms use trade credit to finance TCE. Firms are found to use 

both trade credit and bank credit as complementary sources of finance (Fisman & Love, 

2003; Demirguc-Kunt & Maksimovic, 2001). In addition to firm-specific factors, TCU 

by LMFs is also influenced by the level of FD and CIS in the country. An analysis of 

the relationship between FD and CIS with TCU by LMFs is discussed in the next 

section.  

4.3.4 Role of Financial Development and TCU by LMFs. 

To investigate the role of the FD on the trade credit financing behavior of LMFs, we 

used two characteristics of the financial system: depth and efficiency. An increase in 

the depth and efficiency of the financial system results in an increase in the supply of 

funds from the financial sector to firms. Resultantly, financial constraints faced by firms 

are reduced, and their ability to supply trade credit to their customers is increased. On 
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the other hand, the demand for trade credit as a substitute for formal credit is reduced 

in response to the increase in financial depth and financial efficiency. Thus, due to an 

increase in FD, LMFs receive more trade credit from their suppliers and from financial 

institutions. However, the demand for trade credit from their customers is decreased. 

Moreover, the relationship between TCE and SBC used with TCU by firms may be 

reversed due to the increase in financial depth and efficiency of financial institutions. 

This implies that TCU by LMFs is likely to be influenced by FD. Therefore, the fourth 

objective of this study is to investigate the effect of FD on the trade credit financing 

decisions of LMFs in Pakistan. To achieve this objective, the following analysis is 

performed. 

First, we used a system GMM (two-step with a robust option) estimator for estimating 

the effect of financial depth and financial efficiency on TCU by LMFs. After that, the 

MRA framework (explained in Section 3.7 on page 109) is followed to investigate the 

moderating role of financial depth and financial efficiency on TCU by LMFs. 

4.3.4.1 Effect of Financial Depth  

In order to probe the effects of financial depth on trade credit used by LMFs, we used 

its two dimensions, i.e. Depth of Financial Institutions (DFIs) and Depth of Financial 

Market (DFM). Improvements in the depth of financial institutions and financial market 

increase the availability of funds to firms from the financial sector, and they need less 

to depend on trade credit or vice versa. Equations 3.17. 3.18, 3.19 and 3.20 are estimated 

to examine the effect DFIs on trade credit used by LMFs. To investigate the effect of 

DFM on trade credit financing decisions, Equations 3.17. 3.21, 3.22 and 3.23 are 

estimated. Equation 3.17 is used as a baseline model. 

To avoid the multicollinearity problem, we followed the guidelines proposed by Aldwin 

et al. (1994). A two-step system GMM estimator with a robust option produces more 

efficient estimates for coefficients (Kabango, 2009). Thus, a two-step system GMM 

estimator with 321 instruments104 is used to estimate the above-mentioned equations; 

their results are reported in Tables 4.15 and 4.16. The GMM-type instruments include 

the second to seventh lags of all endogenous independent variables (separate 

                                                           
104 In the first difference equation and the level equation, instruments used consist of TCUt-1, SBC, SG, 

PR, ST, and RLIQ, level to second lag of SIZ; COLLA, FL, DFIs, DFM, LR, CIS, industrial 

production growth, industry dummies, and year dummies for the years 2005 through 2015. 
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instruments were used for each period unless collapsed). The endogenous independent 

variables used for TCU by firms include TCE, SBC, SG, PR, ST, and RLIQ. A Wald 

test of joint significance of estimated coefficients shows that all estimated coefficients 

are jointly significant at the 0.01 level for all models. Tests of the first- and second-

order serial correlations show the absence of serial correlation at the second order, 

which is sufficient evidence for the validity of the instruments and the correct 

specification of two-step system GMM for all models presented in Tables 4.15 and 

4.16. Furthermore, Hansen’s J-statistic for all models provides evidence of the validity 

of the two-step system GMM, which is consistent with the null hypothesis of the 

validity of overidentifying restrictions. Thus, the null hypothesis of the validity of 

overidentifying restrictions is not rejected at the 0.10 level of significance. This means 

that the instruments used in the two-step system GMM estimation are not correlated 

with residuals and are, therefore, valid. 

Direct and Moderating Effects of DFIs on TCU by LMFs 

To investigate the direct and moderating effects of DFIs on TCU by LMFs, Equations 

3.17. 3.18, 3.19 and 3.20 are estimated by applying a two-step system GMM; the results 

are reported in Table 4.18.  
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The results for Equation 3.17 (baseline model) reported in Table 4.15 show that all 

control variables (except stock-in-trade) have a significant impact on the TCU by 

LMFs. The results of Equation 3.18 reported in Table 4.15 show that DFIs is positively 

related to TCU by firms. The coefficient of financial institutions depth is 0.0951 and is 
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significant at the 0.01 level. This implies that for every one-unit increase in DFIs, the 

TCU by LMFs is increased by 0.0951 units. 

Table 4.15: Effect of Depth of Financial Institutions on TCU  

Two Step System GMM Estimation 

Independent 

Variables 

Exp. 

Sign 

Baseline 

Model 

Effect of Financial Depth of Financial 

Institutions 

Remarks about 

Hypothesis  

Regression Equation Eq. 3.17 Eq. 3.18 Eq. 3.19 Eq. 3.20 

TCU t-1 + 0.3722*** 

(0.0400) 

0.3697*** 

(0.0396) 

0.3653 *** 

(0.0395) 

0.3702 *** 

(0.0391) 

Ha10 Accepted 

 

TCE + 0.0652*** 

(0.0227) 

0.0631*** 

(0.0229) 

0.0466 * 

(0.0250) 

0.0634 *** 

(0.0230) 

Ha2 Accepted 

SBC +/- 0.0386** 

(0.0172) 

0.0386** 

(0.0174) 

0.0393** 

(0.0181) 

0.0429 ** 

(0.0146) 

Ha11 Accepted 

 

SG +/- -0.0595*** 

(0.0076) 

-0.0564*** 

(0.0074) 

-0.0560 *** 

(0.0073) 

-0.0568 *** 

(0.0073) 

 

PR +/- -0.1436*** 

(0.0266) 

-0.1443*** 

(0.0260) 

-0.1437 ** 

(0.0264) 

-0.1455 *** 

(0.0259) 

 

SIZ +/- 0.0483*** 

(0.0065) 

0.0487*** 

(0.0065) 

0.0489 *** 

(0.0065) 

0.0486 *** 

(0.0065) 

 

ST - /+ -0.0084 

(0.0188) 

-0.0070 

(0.0194) 

-0.0082 

(0.0191) 

-0.0089 

(0.0195) 

 

RLIQ + -0.0270*** 

(0.0053) 

-0.0268*** 

(0.0051) 

-0.0267 *** 

(0.0053) 

-0.0268 *** 

(0.0051) 

 

COLLA  -0.0387*** 

(0.0131) 

-0.0394*** 

(0.0131) 

-0.0399 ** 

(0.0131) 

-0.0392 *** 

(0.0130) 

 

FL  -0.0025* 

(0.0013) 

-0.0026* 

(0.0013) 

-0.0025 * 

(0.0013) 

-0.0028 ** 

(0.0013) 

 

DFIs +  0.0951*** 

(0.0288) 

0.0938*** 

(0.0291) 

0.0908*** 

(0.0271) 

Ha20  

Accepted 

CTCE CDFIs _   -0.7659 

(0.4816) 

 Ha23  

Not Accepted  

CSBC CDFI +    0.1907 

(0.2479) 

Ha25  

Not accepted 

Constant 0.0261** 

(0.0102) 

0.0217** 

(0.0101) 

0.0240 *** 

(0.0102) 

0.0222 ** 

(0.0101) 

 

Wald chi2(9) Prob > chi2 1774.87 

(0.000) 

1675.69 

(0.000) 

1652.18 

(0.000) 

1764.09 

(0.000) 

 

AR(1)-first order serial 

correlation of error term 

-3.94  

(0.000) 

-3.98 

(0.000) 

-3.97  

(0.000) 

-4.01  

(0.000) 

 

AR(2)- second order serial 

correlation of error term 

-0.11  

(0.910) 

-0.45 

(0.656) 

-0.46  

(0.646) 

-0.46  

(0.646) 

 

Hansen J-statistic  317.90 

(0.241) 

320.94 

(0.308) 

320.38 

(0.302) 

320.01 

(0.307) 

 

No. of Instruments =321, No. of Firms=327, No. observations: 2943 

*Significant at level 10 %, **Significant at level 5%, ***Significant at 1 %.  

i) TCU, trade credit used is a dependent variable; ii) Firms specific independent variables used in all 

models, include: TCUt-1, trade credit used in year t-1. TCE, trade credit extended to customers; SBC, 

short-term bank credit received; SG, sales growth rate; PR, profitability measured by net operating profit 

before depreciation, interest and taxes to sales ratio; SIZ, size of a firm and used as proxy of 

creditworthiness; ST, stock-in-trade to sales ratio; RLIQ, relative liquidity position; COLLA, collateral 

value; FL, financial leverage; DFIs is depth of financial institutions,. (CTCE ×CDFIs) is the interaction 

between centered terms of trade credit extended and depth of financial institutions. (CSBC ×CDFI) is 

the interaction between centered terms of short-term bank credit received and depth of financial 

institutions. iii) Heteroskedasticity-robust standard errors are reported in parenthesis.(iv)The annual 

time coverage for all the models is 2005 to 2015. 
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These results are consistent with the expectation that an increase in financial depth 

would cause an increase in the supply of bank credit to the non-financial sector. 

Resultantly, suppliers of LMFs supply more trade credit to them. The results also 

support the complementary hypothesis that firms receiving more credit from the 

financial sector use more trade credit to maintain a balanced proportion of trade credit 

in their capital structure. Thus, the findings of the study concluded that DFIs is a 

significant determinant of TCU by LMFs in Pakistan. 

Contrary to the findings of this study, Andrieua et al. (2015) established that financial 

depth is negatively related to the demand for trade credit by SMEs in Europe. One 

possible reason for differences in results might be the unit of analysis. SMEs are usually 

credit-rationed by banks and use trade credit as a substitute for bank credit. Conversely, 

this study focussed on LMFs, which have access to multiple sources of funds and use 

trade credit as a complement of bank credit. Whereas this study focussed on LMFs, 

which have access to multiple sources of funds and use trade credit as a complement of 

bank credit. 

To examine the moderating effect of DFIs on the relationship between TCE and TCU, 

the results of Equations 3.17, 3.18 and 3.19 reported in Table 3.15 are analyzed. and 

only condition (1) of MRA framework (described on page 109) is proved true, i.e. 

Equation 3.18 is not significantly different from Equation 3.19;   = 0 but   ≠0). The 

coefficient and coefficient of the interaction term (CTCE CDFIs) in Eq. 3.19 are not 

significantly different from zero at the 0.05 level. The negative coefficient for 

interaction term shows that the relationship between TCU and TCE is reversed due to 

increase in the depth of financial institutions. It implies that due to increase in DFIs, the 

supply of trade credit to listed manufacturing firms is increased while demand for trade 

credit from their customers is decreased. Alternatively, listed firms’ demand for trade 

credit is reduced while their ability to extend more trade to customers is increased in 

response to increasing depth of bank credit. Thus, depth of financial institutions has a 

buffering effect on the relationship between trade credit received and trade credit 

extended by listed manufacturing firms in Pakistan. 

Next, we make MRA of Equations 3.17, 3.18 and 3.20, to examine moderating effect 

of DFIs on the relationship between SBC and trade credit used by LMFs. It is found 

that condition 1 of MRA framework is satisfied, i.e. Equation 3.18 is not significantly 
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different from Equation 3.20. It is, therefore, concluded that the moderating effect of 

DFIs is insignificant.  

The relationship between SBC used and TCU is strengthened and is in accordance with 

expectations. This means an increase in DFIs indicates an increase in the use of bank 

credit to firms and that they demand more credit from their suppliers to maintain the 

proportion of trade credit in their capital structure. The size and sign of the coefficient 

support the complementary hypothesis about the relationship between trade credit and 

bank credit. Overall, it is concluded that DFIs moderates the credit redistribution 

behavior of LMFs. However, the moderating effect of DFIs is more effective in the 

trade credit channel. 

Direct and Moderating Effects of DFM on TCU by LMFs  

To examine the direct and moderating effects of DFM on TCU by LMFs, Equations 

3.17, 3.21 and 3.22 are estimated by using a two-step system GMM with a robust 

option); their results are reported in Table 4.16. Results of Equation 3.17 are reproduced 

in Table 4.16.  
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The results of Equation 3.21 (reported in Table 4.16) show a positive relationship 

between DFM and TCU. The coefficient of DFM is 0.0885 and significant at the 0.01 

level. The results indicate that an increase in financial market depth leads to an increase 

in TCU by LFMs. The findings of the study are in accordance with the complementary 

hypothesis.  

An increase in DFM is associated with an increase in the supply of funds from the 

financial sector to firms, which increases their ability to supply trade credit to their 
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customers. Conversely, an increase in the supply of funds from the financial sector to 

firms reduces their demand for trade credit.  

Table 4.16: Effect of Depth of Financial Market on TCU  

Two Step System GMM Estimation 

Independent 

Variables 

Exp. 

Sign 

Baseline 

Model 

Effect of Financial Depth of Financial 

Market 

Remarks about 

Hypothesis 

  3.17 3.21 3.22 3.23  

TCU t-1 + 0.3722*** 

(0.0400) 

0.3692*** 

(0.0394) 

0.3674*** 

(0.0389) 

0.3691*** 

(0.0391) 

Ha10 Accepted 

TCE + 0.0652*** 

(0.0227) 

0.0653*** 

(0.0232) 

0.0404 

(0.0264) 

0.0658*** 

(0.0233) 

Ha02 Accepted 

SBC +/- 0.0386** 

(0.0172) 

0.0387** 

(0.0173) 

0.0393** 

(0.0177) 

0.0418** 

(0.0147) 

Ha11 Accepted 

SG +/- -0.0595*** 

(0.0076) 

-0.0566*** 

(0.0074) 

-0.0557*** 

(0.0072) 

-0.0570*** 

(0.0074) 

 

PR +/- -0.1436*** 

(0.0266) 

-0.1448*** 

(0.0263) 

-0.1439*** 

(0.0265) 

-0.1457*** 

(0.0262) 

 

SIZ +/- 0.0483*** 

(0.0065) 

0.0487*** 

(0.0065) 

0.0487*** 

(0.0065) 

0.0488*** 

(0.0065) 

 

ST - /+ -0.0084 

(0.0188) 

-0.0084 

(0.0191) 

-0.0094 

(0.0189) 

-0.0096 

(0.0192) 

 

RLIQ + -0.0270*** 

(0.0053) 

-0.0273*** 

(0.0052) 

-0.0271*** 

(0.0053) 

-0.0275*** 

(0.0052) 

 

COLLA -/+ -0.0387*** 

(0.0131) 

-0.0407*** 

(0.0133) 

-0.0413*** 

(0.0131) 

-0.0406*** 

(0.0133) 

 

FL -/+ -0.0025* 

(0.0013) 

-0.0027* 

(0.0013) 

-0.0026* 

(0.0013) 

-0.0028** 

(0.0013) 

 

DFM -/+  0.0885*** 

(0.0170) 

0.0857*** 

(0.0174) 

0.0875*** 

(0.0166) 

Ha20 Accepted 

CTCE CDFM    -0.6186* 

(0.3426) 

 Ha23 

Not Accepted 

CSBC CDFM     0.0847 

(0.1494) 

Ha25 

Not Accepted 

Constant 0.0261** 

(0.0102) 

0.0243** 

(0.0094) 

0.0275*** 

(0.0092) 

0.0242** 

(0.0094 ) 

 

Wald chi2(9) Prob > chi2 1774.87 

(0.000) 

1603.47 

(0.000) 

1583.71 

(0.000) 

1730.92 

(0.000) 

 

AR(1)-first order serial 

correlation of error term 

-3.94 

(0.000) 

-3.99 

(0.000) 

-3.98 

(0.000) 

-4.01 

(0.000) 

 

AR (2)- second order serial 

correlation of error term 

-0.11 

(0.910) 

-0.27 

(0.784) 

-0.22 

(0.825) 

-0.30 

(0.764) 

 

Hansen J statistic  317.90 

(0.241) 

321.13 

(0.308) 

318.83 

(0.323) 

321.11 

(0.292) 

 

No. of Instruments =321, No. of Firms=327, No. observations: 2943 

*Significant at level 10 %, **Significant at level 5%, ***Significant at 1 %. 

i) TCU, trade credit used is a dependent variable; ii) Firms specific independent variables used in all 

models, include: TCUt-1, the first lag of dependent variable. TCE, trade credit extended to customers; 

SBC, short-term bank credit received; SG, sales growth rate; PR, profitability of firms; SIZ, size of a 

firm and used as proxy of creditworthiness; ST, stock in trade to sales ratio; RLIQ, relative liquidity 

position; COLLA, collateral value; FL, financial leverage; DFM is depth of financial market. (CTCE 

×CDFM) is the interaction between centered terms of trade credit extended and depth of financial 

market. (CSBC ×CDFM) is the interaction between centered terms of short-term bank credit used and 

depth of financial institutions. iii) Heteroskedasticity-robust standard errors are reported in parenthesis. 

iv) The annual time coverage for all the models is 2005 to 2015.  
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In response to FD, the supply of trade credit to LMFs is likely to increase while the 

demand for trade credit from their customers is expected to decrease. Thus, an increase 

in financial market depth is expected to reverse the relationship between TCE and trade 

credit received by firms. To investigate the moderating effects of DFM on the 

relationship between TCU and TCE by LMFs, the MRA framework (explained in 

section 3.6) is used to evaluate the results of Equations 3.17, 3.21 and 3.22. These 

equations are significantly different from each other (i.e.  ≠ ≠0), which is consistent 

with condition 3 of MRA framework (see page 109). The coefficient of DFM is 

different from zero at the 0.01 level of significance; the coefficient of the interaction 

term (CTCE CDFM) is also significantly different from zero at the 0.10 level. 

The negative coefficient for the interaction term between CTCE and CDFM shows that 

the relationship between TCU and TCE is reversed due to an increase in DFM. This 

implies that suppliers of LMFs supply them with more trade credit in response to 

increasing DFM, whereas their customers demand less trade credit. Thus, DFM has a 

buffering effect on the relationship between TCU and TCE by LMFs in Pakistan.  

To examine the moderating effects of DFM on the relationship between SBC used and 

TCE by LMFs, the MRA framework (explained in section 3.6) is used to evaluate the 

results of Equations 3.17, 3.21 and 3.23. Only condition (1) of MRA (see page 109) is 

proved true i.e. The coefficient of financial market depth is significantly different from 

zero at the 0.01 level, while the coefficient of the interaction term of financial market 

depth and SBC used is not significantly different from zero at the 0.05 level. The size 

and sign of the coefficient support the complementary hypothesis.105. This means that 

the supply of trade credit and bank credit to LMFs simultaneously increases due to 

increases in DFM. Overall, we found that DFM moderates the credit redistribution 

behavior of LMFs, but its moderating effect is significant and stronger in the trade credit 

channel. Moreover, it is established that DFM is not a pure moderator but is instead a 

quasi-moderator. 

4.3.4.2 Effect of Lending Rate  

For the purpose of probing the effects of financial efficiency on trade credit used by 

LMFs, we used Lending Rate (LR) as a proxy variable. Decrease in lending rate cause 

                                                           
105 Firms use both trade credit and bank credit simultaneously. 
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a reduction in the demand for trade credit and vice versa. Equations 3.17. 3.24, 3.25 

and 3.26 are estimated by applying System GMM (two-step), and results are reported 

in Table 4.17. Equation 3.17 is used as a baseline model, its results are explained in 

section 4.3.5.1. Equation 3.24 is estimated to measure the direct effect of financial 

efficiency on trade credit used by LMFs. The interaction term between TCE and LR in 

Equation 3.25 and interaction term between SBC and LR in Equation 3.26 are added to 

examine the moderating effects of financial efficiency. 
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The estimation process described in Section 4.3.4.1 is replicated to examine the effect 

of financial efficiency on TCU by LMFs. Furthermore, the description of instrument 

variables, their validity, and the results of diagnostic tests are omitted here because 

these are similar to what has already been described in Section 4.3.5.1. The results of 

the diagnostic test are reported in Table 4.17.106 

The results of Equation 3.24 (reported in Table 4.17) revealed a negative relationship 

between LR and TCU by firms. The coefficient of LR is -0.4752 and is significant at 

the 0.01 level. This implies that a one-unit increase in LR results in a decrease of 0.4752 

units of trade credit supplied to LMFs. These results are in accordance with 

expectations that an increase in LR causes an increase in the cost of funds and that, 

resultantly, suppliers offer less trade credit to their customers. Thus, the findings of the 

study conclude that LR is a significant predictor of TCU by LMFs in Pakistan. 

Moreover, the credit redistribution behavior of firms may change in response to changes 

in LR.  

                                                           
106 A Wald test revealed that that all estimated coefficients are jointly significant at the 0.01 level for all 

models. Tests of the first- and second-order serial correlations proved the absence of a second-order serial 

correlation. This is sufficient evidence for the validity of the instruments used and of the correct 

specification of the two-step system GMM for all models presented in Table 4.17. Hansen’s J-statistic 

for all models confirmed that the instruments used in two-step system GMM estimation are not correlated 

with residuals and are therefore valid 
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Table 4.17: Effect of Lending Rate on TCU  

System GMM Estimation (two-step with robust option) 

Independent 

Variables 

Exp. 

Sign 

Baseline 

Model 

Effect of Lending Rate  Remarks about 

Hypothesis 

Regression Equation  Eq. 3.17 Eq. 3.24 Eq. 3.25 Eq.3.26 

TCU t-1 + 0.3722*** 

(0.0400) 

0.3686*** 

(0.0394) 

0.3698*** 

(0.0391) 

0.3699*** 

(0.0395) 

Ha10 Accepted 

TCE + 0.0652*** 

(0.0227) 

0.0652*** 

(0.0226) 

0.0410 

(0.0314) 

0.0636*** 

(0.0230) 

Ha02 Accepted 

SBC +/- 0.0386** 

(0.0172) 

0.0383** 

(0.0173) 

0.0388** 

(0.0173) 

0.0289 

(0.0185) 

Ha11 Accepted 

SG +/- -0.0595*** 

(0.0076) 

-0.0551*** 

(0.0074) 

-0.0543*** 

(0.0074) 

-0.0536*** 

(0.0075) 

 

PR +/- -0.1436*** 

(0.0266) 

-0.1443*** 

(0.0264) 

-0.1450*** 

(0.0263) 

-0.1429*** 

(0.0262) 

 

SIZ +/- 0.0483*** 

(0.0065) 

0.0489*** 

(0.0065) 

0.0487*** 

(0.0065) 

0.0486*** 

(0.0064) 

 

ST - /+ -0.0084 

(0.0188) 

-0.0065 

(0.0193) 

-0.0056 

(0.0193) 

-0.0057 

(0.0195) 

 

RLIQ + -0.0270*** 

(0.0053) 

-0.0272*** 

(0.0053) 

-0.0268*** 

(0.0052) 

-0.0265*** 

(0.0053) 

 

COLLA  -0.0387*** 

(0.0131) 

-0.0389*** 

(0.0129) 

-0.0390*** 

(0.0128) 

-0.0377*** 

(0.0129) 

 

FL  -0.0025* 

(0.0013) 

-0.0024* 

(0.0013) 

-0.0024* 

(0.0013) 

-0.0025* 

(0.0013) 

 

LR -  -0.4752*** 

(0.1169) 

-0.4731*** 

(0.1164) 

-0.5130*** 

(0.1155) 

Ha22  Accepted 

CTCE CLR +   2.7007 

(2.5487) 

 Ha26  Not 

Accepted 

CSBC CLR +    1.6871 

(0.9986) 

Ha28  Not 

Accepted 

Constant 0.0261** 

(0.0102) 

0.1046** 

(0.0185) 

0.1065*** 

(0.0179) 

0.1111** 

(0.0185) 

 

Wald chi2(9) Prob > chi2 1774.87 

(0.000) 

1500.62 

(0.000) 

1530.74 

(0.000) 

1533.85 

(0.000) 

 

AR(1)-first order serial 

correlation of error term 

-3.94  

(0.000) 

-3.97  

(0.000) 

-3.97  

(0.000) 

-3.90  

(0.000) 

 

AR(2)- second order serial 

correlation of error term 

-0.11  

(0.910) 

-0.45  

(0.656) 

-0.44  

(0.660) 

-0.45  

(0.656) 

 

Hansen J statistic  317.90 

(0.241) 

322.92  

(0.308) 

320.93 

(0.294) 

323.79 

(0.257) 

 

No. of Instruments =321, No. of Firms=327, No. observations: 2943 

*Significant at level 10 %, **Significant at level 5%, ***Significant at 1 %.  

i) TCU, trade credit used is a dependent variable; ii) Firms specific independent variables used in all 

models, include: TCUt-1, trade credit used in year t-1. TCE, trade credit extended to customers; SBC, 

short-term bank credit received; SG, sales growth rate; PR, profitability measured by net operating profit 

to sales ratio; SIZ, size of a firm and used as a proxy of creditworthiness; ST, stock in trade to sales 

ratio; RLIQ, relative liquidity position; COLLA, collateral value; FL, financial leverage; LR is a lending 

rate. (CTCE ×CLR) is the interaction between centered terms of trade credit extended and lending rate. 

(CSBC ×CLR) is the interaction between centered terms of short-term bank credit used and lending rate. 

iii) Heteroskedasticity-robust standard errors are reported in parenthesis. iv) The annual time coverage 

for all the models is 2005 to 2015. 

An increase in LR causes an increase in the cost of credit from the financial sector, and 

resultantly, the demand for trade credit is increased as an alternative source of 

financing. Thus, an increase in LR is likely to strengthen the relationship between TCE 

and TCU by firms and vice versa. The MRA results of Equation 3.17, 3.24 and 3.25 
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(reported in Table 4.17), shows that only condition (1) of MRA framework (see page 

109) is proved true, i.e. Equation 3.24 is not significantly different from Equation 3.25 

( i.e.   = 0; but   ≠0). 

The coefficient of LR is significantly different from zero, but the coefficient of the 

interaction term (CTCE CLR) is not significantly different from zero. The sign and 

size of the coefficient of the interaction term show that the relationship between TCU 

and TCE is strengthened when LR is increased. This means that an increase in LR 

causes LMFs to demand more trade credit from their suppliers and extend more trade 

credit to their customers. Hence, the coefficient is insignificant at the 0.05 level and 

concludes that the role of LR is not of a pure moderator. 

To examine the moderating effect of LR on the relationship between SBC used and 

TCU by LMFs, the results of Equations 3.17, 3.24 and 3.26 (reported in Table 4.17), 

are analyzed. Only condition (1) of MRA framework is proved true, i.e. Equation 3.24 

is not significantly different from Equation 3.26 (i.e.   = 0; but   ≠0). The coefficient 

of LR is significantly different from zero at the 0.01 level, while the coefficient of the 

interaction term (CSBCE CLR) is not significantly different from zero at the 0.05 

level. The direction and strength of the relationship between SBC used and TCU are in 

accordance with the complementary hypothesis. Overall, it is concluded that LR is a 

significant determinant of TCU by LMFs, but its moderating role is not significant at 

the 0.05 level. 

4.3.5.3 Discussion on the Role of Financial Development  

The above results show that both financial depth and financial efficiency are significant 

determinants of TCU by firms. The positive relationship between the dimension of 

financial depth and TCU by LMFs suggests that for LMFs, trade credit and market 

funds are complementary sources of funds. This implies that an increase in financial 

depth increases the supply of funds from the financial sector to LMFs. In order to 

maintain a balanced proportion of trade credit in their capital structure, these firms 

increase their use of trade credit in response to increases in the supply of funds from 

the financial sector. 

The findings are according to the expectation that LMFs which have access to financial 

institutions and the financial market face fewer financial constraints and prefer the use 
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of trade credit and formal credit as complements (rather than substitutes) of one another. 

The results also show that an increase in financial depth results in an increase in 

suppliers’ ability offer trade credit to their customers. This means that LMFs receive 

more trade credit from their suppliers when financial depth increases. Thus, the findings 

of the study establish that financial depth is a significant determinant of TCU by LMFs 

in Pakistan. 

The complementary hypothesis and the capital structure theory support our results. 

Further, the present findings are consistent with the findings of Deloof and Rocca 

(2015). However, Couppey-Soubeyran and Hericourt (2011) reported that the use of 

trade credit decreases in response to an increase in financial depth. Cull et al. (2009) 

also established that trade credit financing is negatively affected by an increase in 

financial depth. Similarly, Andrieua et al. (2015) reported a decrease in the use of trade 

credit by SMEs in response to an increase in financial depth. These studies supported 

the substitution hypothesis. One reason for the difference in findings might be the unit 

of analysis used. We focused on LMFs, which might respond to FD differently from 

SMEs.  

The negative relationship between LR and TCU is surprisingly different from the 

expectations. The results show that an increase in LR increased the opportunity cost of 

funds to suppliers, and resultantly, they decreased their supply of trade credit to their 

customers. Thus, LMFs receive less trade from their suppliers when financial efficiency 

decreases. Alternatively, due to the increase in LR, the borrowing cost of LMFs is 

increased, and so they borrow fewer funds from financial institutions and the financial 

market. Emphasizing the capital structure, these firms reduce their use of trade credit 

and maintain its share in their capital. Our results are also supported by the 

complementary hypothesis and are consistent with the findings of previous studies (e.g., 

Niskanin & Niskanin, 2006; Chou et al., 2011). 107 

The MRA revealed that financial depth plays a role as a significant quasi-moderator, as 

the relationship between TCE and TCU is reversed when financial depth is increased. 

                                                           
107 Our findings are contradictory to the findings of some prior studies (e.g., Jaffee & Modigliani, 1969; 

Gertler & Gilchrist, 1993; Nilsen, 2002; Fitzpatrick & Lien, 2013). These studies support the substitution 

hypothesis and reported a positive relationship between LR and TCU. 
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This shows that LMFs receive more trade credit from their suppliers, but their 

customers demand less trade credit from them. The results are in accordance with 

expectations – financial depth is positively related to the supply of trade credit but is 

negatively related to the demand for trade credit. 

Thus, from the supply side of trade credit, we again conclude that the credit 

redistribution behavior of LMFs is buffered in response to increasing financial depth. 

Furthermore, the positive relationship between TCU and SBC is intensified in the 

presence of improvements to financial depth. This implies that the supply of both trade 

credit and bank credit to LMFs is increased in response to an increase in financial depth. 

Our results confirm the expectations and are consistent with the findings of Cull and 

Zhu (2009), who documented that the trade credit redistribution behavior of firms is 

moderated in response to an increase in financial depth.  

Similarly, the strength of the relationship of TCE and SBC with TCU increased in 

response to an increase in LR. This implies that financial efficiency negatively affects 

the credit redistribution behavior of LMFs as well as their trade credit financing 

decisions. Our results are consistent with the findings of Bussoli and Marino (2018), 

who emphasized that the trade credit channel is moderated by the efficiency of the 

financial system. 

The overall analysis of financial depth and financial efficiency shows that FD has a 

significant role as a quasi-moderator. It has a buffering effect on the credit redistribution 

behavior of LMFs, whereas it has an enhancing effect on the trade credit financing 

decisions of LMFs in Pakistan. FD does not have a significant effect as a moderator on 

the relationship between SBC and TCU. We submit a clarification for the insignificant 

moderating impact of FD that LMFs have access to multiple sources of funds and 

emphasize their capital structure policy. They use trade credit to finance their trading 

activities and raise SBC to finance their other operating activities. Thus, their financial 

mixture is less sensitive to FD, and these firms are less likely to channelize bank credit 

to support their credit rationed customers. 

Overall findings of this study conclude that FD has a partial effect as a quasi-moderator 

on credit redistribution and trade credit financing by LMFs in Pakistan. The results of 

this study are consistent with the findings of Cull et al. (2009), who established that 

credit redistribution behavior is negatively affected by FD. 
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4.3.6. Role of Credit Information Sharing and TCU by LMFs  

In order to examine the effects of CIS as an independent and moderator variable, 

Equations 3.17. 3.27, 3.28 and 3.29 are estimated by using System GMM (two-step) 

estimator. Equation 3.17 is used as a baseline model, its results are explained in section 

4.3.4.1. Equation 3.27 is estimated to measure the direct effect of CIS on TCU by firms. 

The interaction term between TCE and CIS in Equation 3.28 and the interaction term 

between SBC received and CIS in Equation 3.29, are used to study the moderating 

effect of CIS. Estimation process, control variables, instruments, and diagnostic test 

used in section 4.3.4.1, are replicated in this section.  
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The results of the diagnostic test 108 are reported in Table 4.18. The results of Equation 

3.29 (reported in Table 4.18) show a negative relationship between CIS and TCU by 

firms. The results are in agreement with expectations – an increase in CIS reduced the 

information asymmetry between borrowers and lenders and facilitated the access of 

firms to bank credit. Thus, an improvement in CIS increases the access of firms to bank 

credit, and resultantly, they use less trade credit. To investigate moderating effect of 

credit information sharing on the relationship between trade credit received and trade 

credit extended, results of Equations 3.17, 3.27 and 3.28 are analyzed by using the MRA 

framework specified in Section 3.6. Equation 3.27 is not significantly different from 

                                                           
108 A Wald test revealed that that all estimated coefficients are jointly significant at the 0.01 level for all 

models. Tests of first- and second-order serial correlation proved the absence of second-order serial 

correlation. This is sufficient evidence for the validity of the instruments used and the correct 

specification of the two-step system GMM for all models presented in Table 4.18. Hansen’s J-statistic 

for all models confirmed that all instruments used in the two-step system GMM estimation are not 

correlated with residuals and are therefore valid. 
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Equation 3.28 (.   = 0; but  ≠0). The findings are consistent with condition (1) of 

the MRA framework (see page 109). 

Table 4.18: Effect of Credit Information Sharing on TCU  

Two Step System GMM Estimation 

Independent 

Variables 

Exp. 

Sign 

Baseline 

Model 

Effect of  Credit Information Sharing Remarks about 

Hypothesis 

Regression Equation  Eq. 3.17 Eq. 3.27 Eq. 3.28 Eq. 3.29  

TCU t-1 + 0.3722*** 

(0.0400) 

0.3702*** 

(0.0395) 

0.3669*** 

(0.0395) 

0.3714*** 

(0.0389) 

Ha10 Accepted 

TCE + 0.0652*** 

(0.0227) 

0.0631*** 

(0.0229) 

0.0229 

(0.0382) 

0.0631*** 

(0.0230) 

Ha2 Accepted 

SBC +/- 0.0386** 

(0.0172) 

0.0387** 

(0.0174) 

0.0389** 

(0.0180) 

0.0570 

(0.0168) 

Ha11 Accepted 

SG +/- -0.0595*** 

(0.0076) 

-0.0565*** 

(0.0074) 

-0.0563*** 

(0.0073) 

-0.0570*** 

(0.0073) 

 

PR +/- -0.1436*** 

(0.0266) 

-0.1437*** 

(0.0257) 

-0.1432*** 

(0.0261) 

-0.1449*** 

(0.0258) 

 

SIZ +/- 0.0483*** 

(0.0065) 

0.0486*** 

(0.0064) 

0.0488*** 

(0.0065) 

0.0484*** 

(0.0065) 

 

 - /+ -0.0084 

(0.0188) 

-0.0058 

(0.0192) 

-0.0069 

(0.0191) 

-0.0084 

(0.0193) 

 

RLIQ + -0.0270*** 

(0.0053) 

-0.0265*** 

(0.0051) 

-0.0265*** 

(0.0053) 

-0.0265*** 

(0.0051) 

 

COLLA  -0.0387*** 

(0.0131) 

-0.0381*** 

(0.0131) 

-0.0389*** 

(0.0130) 

-0.0379*** 

(0.0129) 

 

FL  -0.0025* 

(0.0013) 

-0.0025* 

(0.0013) 

-0.0025* 

(0.0013) 

-0.0029* 

(0.0013) 

 

CIS -  -0.2889** 

(0.1187) 

-0.2856*** 

(0.1198) 

-0.2632*** 

(0.1116) 

Ha29  Accepted 

CTCE CCIS +   2.6996 

(2.0111) 

 Ha30   Not 

accepted 

CSBC CCIS -    -1.1373 

(0.9383) 

Ha31  Not 

accepted 

Constant 0.0261** 

(0.0102) 

0.0591** 

(0.0130) 

0.0636*** 

(0.0129) 

0.0541** 

(0.0119) 

 

Wald chi2(9) Prob > chi2 1774.87 

(0.000) 

1646.77 

(0.000) 

1625.12 

(0.000) 

1737.73  

( 0.000) 

 

AR(1)-first order serial 

correlation of error term 

-3.94  

(0.000) 

-4.00  

(0.000) 

-4.00  

(0.000) 

-4.01  

( 0.000) 

 

AR(2)- second order serial 

correlation of error term 

-0.11  

(0.910) 

-0.44  

(0.658) 

-0.44  

 0.663) 

-0.45  

(0.654) 

 

Hansen J statistic  317.90 

(0.241) 

320.39  

(0.316) 

318.86 

(0.323) 

319.30  

(0.317) 

 

No. of Instruments =321, No. of Firms=327, No. observations: 2943 

*Significant at level 10 %, **Significant at level 5%, ***Significant at 1 %.  

i) TCU, trade credit used is a dependent variable; ii) Firms specific independent variables used in all models, include: 

TCUt-1, trade credit used in year t-1. TCE, trade credit extended to customers; SBC, short-term bank credit received; 

SG, sales growth rate; PR, profitability measured by net operating profit to sales ratio; SIZ, size of a firm and used 

as proxy of creditworthiness; ST, stock in trade to sales ratio; RLIQ, relative liquidity position; COLLA, collateral 

value; FL, financial leverage; CIS is a credit information sharing. (CTCE ×CCIS) is the interaction between centered 

terms of trade credit extended and credit information sharing. (CSBC ×CCIS) is the interaction between centered 

terms of short-term bank credit used and credit information sharing. iii) Heteroskedasticity-robust standard errors 
are reported in parenthesis. iv) The annual time coverage for all the models is 2005 to 2015. 
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This implies that the coefficient of CIS is significantly different from zero, whereas the 

coefficient for the interaction term (CTCE CCIS) is not significantly different from 

zero. The sign and size of the coefficient of the interaction term show that the 

relationship between TCU and TCE is strengthened due to improvements in CIS. The 

results indicate that CIS increases the access of firms to bank credit and that, resultantly, 

these firms can use a larger part of trade credit received from their suppliers to finance 

trading activities and can use the bank credit to finance other operating activities. This 

implies that an increase in the CIS enhances the credit redistribution behavior of LMFs. 

Thus, the effectiveness of the trade credit channel is increased in response to a rise in 

CIS. 

To examine the moderating effect of CIS on the relationship between SBC used and 

TCU by LMFs, Equations 3.17, 3.27 and 3.29 are analyzed. The analysis revealed that 

Equation 3.27 is not significantly different from Equation 3.29 (  = 0; but   ≠0). The 

coefficient of CIS is significantly different from zero at the 0.01 level, while the 

coefficient of the interaction term (CSBC CCIS) is not significantly different from 

zero at the 0.05 level. The results satisfy only condition (1) of the MRA framework 

(described on page 109). The negative sign of the coefficient of the interaction term 

shows that the direction of the relationship between TCU and SBC used is reversed, 

which is consistent with the substitution hypothesis. This implies that improvements in 

CIS increase the access of firms to financial institutions and that they, in turn, use less 

trade credit. Resultantly, the rate of substitution between trade credit and bank credit is 

increased. 

The findings of the study concluded that CIS is a significant predictor of TCU by LMFs 

in Pakistan. The results are consistent with the findings of prior studies (e.g., Doblas-

Madrid & Minetti, 2009; Zhang, 2011), which reported a negative effect of 

improvements in CIS on TCU by LMFs. They accentuated that improvements in CIS 

increase the availability of bank credit to firms, which means firms rely less on trade 

credit. Conversely, Brown and Zehnder (2007) found that CIS is positively related to 

the payment behavior of creditors. Recently, Andrieua et al., (2015) reported a positive 

but insignificant effect of CIS on the use of trade credit by SMEs in Europe. Thus, 

improvements in CIS are likely to influence the use of trade credit.  
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Overall, the analysis of CIS shows that it is a significant determinant of TCU by firms. 

However, the moderating effect of CIS is not substantial. It requires a large increase in 

the coverage of PCIBC in Pakistan. One possible reason for the insignificant 

moderating effect is that no regulatory authority requires the reporting of overdue trade 

payables, and no credit registry is maintaining any records about trade credit. 

Furthermore, suppliers of trade are credit usually well-informed due to their close 

relationships with their customers. 

4.4  Comparative Analysis and Discussion of Firm’s Specific Determinants of 

TCE and TCU by LMFs 

Trade credit is simultaneously used and extended by firms. Generally, firms which are 

required to extend trade credit to their customers also demand trade credit from their 

suppliers. We find that LMFs redistribute trade credit in Pakistan. This means that 

LMFs transfer credit received from their suppliers to their customers, which is in 

accordance with the theory of financial intermediation. An empirical analysis revealed 

that TCE and TCU are interrelated. Therefore, a discussion about similarities and 

dissimilarities regarding the effects of the financial characteristics of firms, FD, and 

CIS, on TCE and trade credit demanded is helpful in developing effective trade credit 

policies. 

In order to make a comparative analysis of the twofold effect of the financial 

characteristics of firms, the results of Equations 3.5 and 3.6 are estimated using a two-

step system GMM; the estimations are reproduced in Table 4.21. 

The coefficients for TCE t-1 and TCU t-1 show that both TCE and TCU are dynamic. 

This finding implies that LMFs have a target level for both TCE and TCU and that they 

follow the adjustment process to achieve these targets. The present findings are 

consistent with the findings of previous studies (e.g., Garcia-Teruel & Martinez-Solano, 

2010b; Gibilaro & Mattarocci, 2011; Kwenda & Holden, 2014). The results suggest 

that TCE is relatively more stable than the TCU by firms. Alternatively, firms’ speed 

of making adjustments to TCE is relatively lower than the speed of making adjustments 

to TCU. The average amount of time, LMFs takes reach the targeted level of trade credit 

extended (TCE) is almost three years while for the trade credit used is one and half 

year. It shows LMFs achieve optimal level for trade credit used earlier than for the trade 

credit extended. It also implies that LMFs know better about their budget and can 
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control their payments with more ease as compared to their customers.This might be 

due to the high cost of making adjustments to TCE or the stability in trade credit terms 

required by their customers.  

Table 4.19: Comparative Analysis of Firm-Specific Determinants of TCE and TCU 

Dependent Variables Trade Credit 

Extended 

Trade Credit Used 

Independent Variables Exp. 

Sign 

Equation 3.5 Exp. 

Sign 

Equation 3.6  

TCE t-1 + 0.6746*** 

(0.0440) 

  

TCU t-1   + .3722*** 

(.0400) 

TCU + 0.1455*** 

(0.0404) 

  

 TCE   + .0652*** 

(.0227) 

SBC + 0.0190* 

(0.0098) 

+ .0386** 

(.0172) 

GP + 0.0321 

(0.0215) 

 ------- 

------- 

SG - -0.0335*** 

(0.0072) 

- -.0595*** 

(.0076) 

PR - -0.0178 

(0.0203) 

- -.1436*** 

(.0266) 

SIZ +/- -0.0104** 

(0.0043) 

+/- .0483*** 

(.0065) 

ST - /+ 0.0670** 

(0.0323) 

- -.0084 

(.0188) 

RLIQ + 0.0316*** 

(0.0071) 

- -.0270*** 

(.0053) 

COLLA  -------------- 

--------- 

- -.0387*** 

(.0131) 

FL - ------------ 

----------- 

- -.0025* 

(.0013) 

Constant 0.0042 

(0.0072) 

 0.0261** 

(.0102) 

*Significant at level 10 %, **Significant at level 5%, ***Significant at 1 %.  

i) TCE, trade credit extended; TCU, trade credit used; ii) Firms specific independent variables include: TCUt-1, 

trade credit used in year t-1. TCE, trade credit extended to customers; SBC, short-term bank credit received; SG, 

sales growth rate; PR, profitability; SIZ, size of a firm; ST, stock in trade to sales ratio; RLIQ, relative liquidity 

position.; FL, financial leverage; COLLA, collateral iii) Heteroskedasticity-robust standard error are reported in 
parenthesis.  

The findings also imply that LMFs generally offer uniform trade credit policies to their 

customers and emphasize its stability over time. However, the policies of LMFs 

regarding the use of trade credit is relatively less stable. This implies that LMFs have 

more knowledge about their budget and can exercise better control over their payment 

behavior. The results also indicate that these firms can make more frequent requests to 

their suppliers to make adjustments to their trade credit terms. Furthermore, the results 

also establish that LMFs give more weight to their previous trade credit experience or 
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their relationships with their customers while deciding what credit terms to offer to their 

customers. 

The coefficients of TCU in Equation 3.4 and of TCE in Equation 3.18 show that both 

TCE and TCU are interdependent and are not mutually exclusive. The results support 

the findings of prior studies (e.g., Burkart & Ellingsen, 2004; Frank & Maksimovic, 

2005; Santos & Silva, 2014). The findings of this study also reveal that TCU influences 

TCE. This is in accordance with the actual business practices of LMFs – LMFs that 

receive more trade credit from their suppliers extend more trade credit to their 

customers. Thus, the results support the credit redistribution hypotheses and the 

financial intermediation role of LMFs in the less-developed financial market of 

Pakistan. Meanwhile, the trade credit decisions of LMFs’ suppliers are influenced 

relatively little by the trade receivables owned by LMFs. 

The coefficient of TCU is larger than the coefficient of SBC in Equation 3.4, which 

implies that the trade credit channel is stronger than the bank credit channel. It also 

suggests that firms emphasize the trade credit channel when redistributing credit to their 

customers. Thus, the findings are in accordance with the trade credit customs prevailing 

in the industry and support the maturity matching principle.  

SBC is positively related to trade credit financing used by LMFs. This finding implies 

that LMFs use both trade credit and SBC as complements to each other and that they 

pursue an optimal capital structure. The results reflect the actual financing 

arrangements of LMFs. These firms have access to multiple sources of funds and use 

trade credit to finance trading activities, while SBC is used to finance nontrading 

activities. 

The results of this study confirm the findings of previous studies (e.g., Rajan, 1997; 

Bougheas et al., 2009; Ghosh, 2015). The negative coefficients of SG and PR in both 

equations indicate that firms with poor economic performance and that are exposed to 

financial distress, extend and use more trade credit. However, the profitability of firms 

is more of a concern to suppliers of trade credit. They give relatively more consideration 

to the profitability of customers when deciding to provide them trade credit. The 

findings confirm those of previous studies (e.g., Mateut, et al., 2011; Vaidya, 2011; Al-

Dohaiman, 2013). 
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We found that the size of firms is positively related to TCU while negatively related to 

TCE. This implies that LMFs, due to their great market power, negotiate credit terms 

in their favor and extend less credit. Meanwhile, the creditworthiness of LMFs is more 

of a concern for their suppliers, and they take it as a positive factor when extending 

trade credit. Similar results were reported in previous studies (e.g., Molina & Preve, 

2009; Bougheas et al., 2009; Khan et al., 2012; Andrieua et al., 2015).  

Furthermore, the findings reveal that TCU is negatively related to ST and RLIQ, 

whereas TCE is positively related to TCE by firms. This implies that stock-in-trade and 

liquidity position are given different amounts of consideration by firms themselves and 

their suppliers when making decisions about trade credit. The findings are supported 

by the liquidity theory of trade credit and are consistent with the findings of previous 

studies (e.g., Vaidya, 2011; Carvalho & Schiozer, 2014; Santos & Silva, 2014) 

4.5  Comparative Analysis and Discussion of Effects of Financial Development 

on TCE and TCU 

In addition to the financial characteristics of firms, FD may have varying impacts on 

TCE and TCU. In order to highlight these differences, the results of Equations 7 to 16 

and 17 to 26 are relevant to the direct effect of FD; its moderating effect (interaction 

terms) are reproduced in Table 4.20.  

The results reported in Table 4.20, show that financial depth and financial efficiency 

have a significant direct effect (as an independent variable) on both TCE and TCU by 

LMFs. Both are negatively related to TCE while positively related to TCU. This shows 

that customers of LMFs demand less trade credit due to an increase in financial depth 

and financial efficiency, while their suppliers provide them with more trade credit. 

Alternatively, results may suggest that LMFs increase the use of trade credit in response 

to an increase in the supply of formal funds as a means of maintaining their capital 

structure. Thus, the results suggest that the financial intermediation role (credit 

redistribution) of LMFs is negatively influenced by financial depth and financial 

efficiency in Pakistan.  

Our findings confirm the results of prior studies (Cull & Zhu, 2009; Chou, Yang, & 

Line, 2011; Couppey-Soubeyran & Hericourt, 2011). Furthermore, the coefficients for 

interaction terms show that the direction of the relationship between TCU and TCE is 

reversed.  
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Table 4.20: Comparative Analysis of Effect of FD on TCE and TCU  

Indicators of Financial 

Development and Credit 

Information Sharing 

Dependent Variables Role of 

Financial 

Development 

and Credit 

Information 

Sharing 

Effect on Credit 

Redistribution 

Behavior and trade 

credit Used by LMFs TCE TCU 

F
in

a
n

ci
a

l 
D

ep
th

 

D
ep

th
 

o
f 

F
in

a
n

ci
a

l 

In
st

it
u

ti
o

n
s 

DFIs -0.1158*** 

(0.0418) 

0.0951*** 

(0.0288) 

Significant determinant as an 

independent Variable 

CTCU ×CDFI -1.0159** 

(0.4376) 

 Significant 

quasi-

moderator 

Buffering effect on 

trade credit 

redistribution by 

firms (trade credit 

channel) 
CTCE ×CDFI  -0.7659 

(0.4816) 

Not a 

significant pure 

moderator 

CSBC×CDFI -0.0280 

(0.1671) 

0.1907 

(0.2479) 

Not a 

significant pure 

moderator 

No significant effect 

on bank credit 

channel 

D
ep

th
 o

f 
F

in
a

n
ci

a
l 

M
a

rk
et

 DFM -0.0757*** 

(0.0242) 

0.0885*** 

(0.0170) 

Significant determinant as an 

independent Variable 

CTCU 

×CDFM 

-0.6670*** 

(0.2451) 

 Significant 

quasi-

moderator 

Buffering effect on 

trade credit 

redistribution by 

firms (trade credit 

channel) 
CTCE 

×CDFM 

 -0.6186* 

(0.3426) 

Significant 

quasi-

moderator 

CSBC×CDFM -0.0210 

(0.0942) 

0.0847 

(0.1494) 

Not a 

significant pure 

moderator 

No significant effect 

on bank credit 

channel 

F
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a
n

ci
a

l 
E

ff
ic
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n

cy
 

L
en

d
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g
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a
te

 

LR 0.3615*** 

(0.1136) 

-0.4752*** 

(0.1169) 

Significant determinant as an 

independent Variable 

CTCU ×CLR 3.0358*** 

(1.0797) 

 LR is a 

significant 

quasi-

moderator 

Enhancing effect on 

trade credit 

redistribution by 

firms (trade credit 

channel) CTCE ×CLR  2.7007 

(2.5487) 

LR is not a 

significant pure 

moderator 

CSBC×CLR -0.1107 

(0.4244) 

1.6871 

(0.9986) 

LR is not a 

significant pure 

moderator 

LR does not have a 

significant 

moderating effect on 

bank credit channel. 

*Significant at level 10 %, **Significant at level 5%, ***Significant at 1 %.   

DFI is the depth of financial institutions, (CTCU ×CDFI) is the interaction between centered terms of 

trade credit used and depth of financial institutions. (CTCE ×CDFI) is the interaction between centered 

terms of trade credit extended and depth of financial institutions. (CSBC ×CDFI) is the interaction 

between centered terms of short-term bank credit received and depth of financial institutions, DFM is 

the depth of financial market. (CTCU ×CDFM) is the interaction between centered terms of trade credit 

received and the depth of financial market. (CTCE ×CDFM) is the interaction between centered terms 

of trade credit extended and depth of financial market. (CSBC ×CDFM) is the interaction between 

centered terms of short-term bank credit used and depth of financial institutions. LR is a lending rate. 

(CTCU ×CLR) is the interaction between centered terms of trade credit received and credit market 

lending rate.  (CTCE ×CLR) is the interaction between centered terms of trade credit extended and 

lending rate. (CSBC ×CLR) is the interaction between centered terms of short-term bank credit used and 

lending rate.  Heteroskedasticity-robust standard errors are reported in parenthesis.  
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The findings establish that financial depth has a significant buffering effect on the trade 

credit redistribution behavior of LMFs. Similar results were documented by Cull et al. 

(2009), who found a reduction in credit redistribution behavior of firms in response to 

FDs.The coefficients for interaction terms of LR (a proxy for financial efficiency) are 

not significant. We submit some arguments for the insignificant moderating effect on 

trade credit redistribution behavior of LMFs. These firms usually follow their financing 

strategies and are unable to quickly respond to changes in LR. Furthermore, these firms 

follow the prevalent trade credit customs in the industry, which are less sensitive to 

changes in LR. Overall, it is established that TCE and TCU by LMFs are significantly 

influenced by their financial characteristics, FD, and CIS. Of the indicators of FD, only 

DFIs and DFM are found to have a significant effect as a quasi-moderator on the trade 

credit redistribution behavior of LMFs. 

In sum, the comparative analysis reveals some common determinants of both TCE and 

TCU by LMFs. Some variation in the effects of these factors on TCE and TCU are also 

highlighted. In order to develop unquestionable and pragmatic trade credit policies, 

these common determinants and their varying effects should be duly considered by 

credit managers. 
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This chapter concludes the findings of this study and suggests some recommendations 

for policymakers and researchers alike.   

5.1  Summary and Conclusion 

Trade credit is largely used by firms in all industries and across all countries. 

Particularly, the usage of trade credit is high in countries where financial markets and 

financial institutions are underdeveloped. Pakistan is a less-financially-developed 

country where LMFs are found to widely extend and use trade credit. These firms have 

access to the financial market and can raise funds by issuing debt and equity securities. 

Moreover, due to their creditworthiness, banks readily extend credit to them. Further, 

due to LMFs’ market power, suppliers also provide them with trade credit.  

Thus, these firms have both backward and forward linkage, which puts them in an 

advantageous position to redistribute credit to their credit-rationed customers. Through 

trade credit, LMFs transfer funds to their financially constrained customers and provide 

liquidity. Therefore, these firms are likely to mitigate the deficient role of financial 

intermediaries in Pakistan. 

Increases in FD and CIS cause an increase in the supply of funds from the financial 

sector to the nonfinancial sector. Resultantly, external financial constraints faced by 

firms are reduced, and their ability to supply trade credit is enhanced. These firms use 

less trade credit and provide more trade credit in response to increases in FD and CIS. 

Therefore, trade credit is likely to be influenced by the level of FD and CIS in a country. 

The extensive use of trade credit by firms and recent developments in the financial 

sector of Pakistan provided the motivation for this study. In order to investigate the 

determinants of trade credit in Pakistan and the role of FD and CIS, this study used a 

sample of 327 manufacturing firms listed on the PSX in Pakistan. An ANOVA 

indicated significant variation in TCU and extended across manufacturing industries. 

Like other financial policies of firms, their trade credit policies are likely to be dynamic 

instead of static. This study used dynamic panel models and system GMM regression 

analyses to control endogeneity, which is considered the most common problem in 

finance research. For investigating the effect of FD and CIS on TCE and TCU by LMFs, 

the MRA framework proposed by Sharma et al. (1981) was used. The findings of this 

study are summarized as follows:  
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Both TCE and TCU by LMFs in the current year are found to be significantly influenced 

by their lagged values (the amount TCE and TCU in the previous year). This result 

implies that TCE and TCU by LMFs are dynamic instead of static. These firms make 

partial adjustments over time to reach the optimal level of TCE and TCU. The average 

amount of time, LMFs takes reach the targeted level of trade credit extended (TCE) is 

almost three years while for the trade credit used is one and half year. It shows LMFs 

achieve optimal level for trade credit used earlier than for the trade credit extended. It 

shows that the speed of making adjustments is relatively slow for TCE due to the high 

cost of making adjustments. It also implies that LMFs know better about their own 

budget and can control their payments with more ease as compared to their customers.  

Furthermore, the high cost of making adjustments implies that trade credit contracts or 

trade credit policies of firms are relatively more stable and persistent over time.  

TCU and SBC are predicted to be positively related to TCE by firms. This shows that 

LMFs that more credit from their suppliers and financial institutions extend more credit 

to their customers. Thus, TCU and TCE are complements of one another. The results 

of the present study also show that LMFs redistribute part of their credit received from 

suppliers and banks to their customers, which is in accordance with the credit 

redistribution hypothesis. However, the trade credit channel is observed to be stronger 

than the bank credit channel in Pakistan. 

In addition to credit received from suppliers and banks, some financial characteristics 

of LMFs are found to have a significant impact on the trade credit supplied by them to 

their customers. For instance, the observed negative relationship between sales growth 

and TCE indicates that firms with negative sales growth extend more trade credit to 

their customers. Conversely, firms with positive growth need funds to support their 

operating activities and, therefore, provide less trade credit to their customers. Thus, 

LMFs with positive growth do not extending trade credit to pursue commercial motives. 

A firm’s profitability is predicted to be negatively related to TCE, which implies that 

firms that generate more cash flow from operations extending less trade credit to their 

customers. This suggests the existence of a substitution effect between cash flow 

generated from operations and TCE by firms. Similarly, the creditworthiness of firms 

is negatively related to TCE. This result is in accordance with the market power theory, 

which states that large, creditworthy firms have strong market power and tend to use 
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this power to negotiate credit terms in their favor. Moreover, the results show that large 

firms do not follow the financing theory.  

The amount of stock held by firms is predicted to have a significant and positive effect 

on TCE by firms. This implies that firms with high amounts of stocks are in a good 

position to borrow from banks by pledging their stocks with banks; they then transmit 

these borrowed funds to their customers by offering trade credit. This idea is supported 

by the financial motives of firms in extending credit to their small and credit-

constrained customers. This positive relationship also shows that stock-in-trade and 

trade credit are both considered current assets and are complements of one another. 

The liquidity position of firms is positively related to TCE, which shows that firms with 

a strong liquidity position extend more trade credit to their customers. It also suggests 

that firms with a lower liquidity risk provide more credit to their customers by allowing 

them to make delayed payments. Thus, the present results support the liquidity motive 

of trade credit. Overall, the results provide evidence that trade credit contracts or trade 

credit policies of LMFs are relatively stable but not dogmatic. Firms review their trade 

credit policies and make partial adjustments in them over time in response to changes 

in their financial characteristics and in the availability of short-term credit from 

suppliers and banks. LMFs should mainly consider their previous trade credit policies 

and the availability of credit from suppliers while revising their policies regarding the 

supply of trade credit to customers. 

An increase in FD increases the supply of funds from the financial sector to firms and 

has a dual effect on trade credit. On one side, it decreases the demand for trade credit, 

and on the other side, it increases the ability of firms to supply trade credit. The DFIs 

and DFM are negatively related to TCE by firms. This decrease in the supply of trade 

credit might be due to a decrease in the demand for trade credit. It indicates that an 

increase in financial depth increases the supply of funds from the financial sector to 

firms. Resultantly, customers demand less credit from LMFs. 

The positive relationship between LR and TCE by LMFs shows that an increase in LR 

causes an increase in the cost of bank credit, and resultantly, customers of LMFs 

demand more trade credit. Overall, the findings conclude that financial depth has a 

negative effect on trade credit demand, whereas LR has a positive impact on trade credit 
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demand. The results are also supported by the substitution hypothesis, which posits that 

trade credit and bank credit are substitutes for one another.  

In addition to the direct effect of FD on TCE, the results of the MRA show that financial 

depth is a quasi-moderator instead of a pure moderator. In the presence of financial 

depth, the direction of the relationship of TCE with credit received from suppliers and 

banks is reversed. This displays the buffering effect of FD on the trade credit 

redistribution behavior of LMFs, which might be due to a decrease in the demand for 

trade credit from customers. 

Like TCE, TCU by firms is also dynamic instead of static. This implies that TCU by 

LMFs depends on its past realization. The results of this study indicate that firms make 

partial adjustments to their trade credit policies over the time to achieving its optimal 

level. Firms adjust their trade credit financing policies in response to changes in their 

sales growth, profitability, creditworthiness, liquidity position, collateral, and financial 

leverage.  

Along with the financial characteristics of LMFs, TCU by these firms also depends on 

the supply of credit from their suppliers and banks. TCE to customers is positively 

related to TCU by firms, which implies that firms receiving late payments from 

customers are likely to make late payments to their suppliers and vice versa. The results 

show that credit received from suppliers and banks is positively related to TCU by 

firms, implying that LMFs use both trade credit and SBC as complementary sources of 

finance. This finding also shows that firms prefer to use a mixture of alternative sources 

of capital to achieve an optimal capital structure instead of relying on a single source 

of capital.  

Further, it was found that firms facing a decline in sales and profitability use more trade 

credit. This means that banks take sales growth and profitability as positive signals and 

provide more credit to growing and profitable firms. Thus, these firms demand less 

trade credit. Because trade credit is a costly alternative source of capital, it is used less 

by highly liquid firms. Firms that have substantial value of collateral also use less trade 

credit, perhaps because of the availability of more bank credit to firms with high 

collateral value; and resultantly these firms demand less trade credit. A negative 

relationship was found between leverage and trade credit, which implies that firms 

carrying a high degree of leverage use less trade credit.  
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In addition to the financial characteristics of firms, their level of FD and CIS influence 

TCU. The results of this study show that an increase in DFIs and DFM increases the 

supply of trade credit to LMFs from their suppliers, while an increase in LR decreases 

the supply of trade credit to LMFs from their suppliers. This indicates that FD increases 

firms’ ability to supply credit to their customers.  

CIS has a negative impact on TCU by LMFs. This finding implies that improvements 

in CIS improve the access of firms to bank credit, which means they demand less trade 

credit. The MRA revealed that only DFM is a quasi-moderator, while DFIs, LR, and 

CIS do not moderate this relationship.  

As LMFs’ decisions regarding TCE and TCU are simultaneous, a comparison of their 

determinants is required. A comparison of firm-level determinants of TCE and TCU by 

LMFs revealed some common factors. First, a comparison of the stability in firms’ trade 

credit policies shows that firms’ policies to supply trade credit to customers is more 

stable than the firms’ policies to use trade credit. It also shows that the speed of making 

adjustments is higher for TCU than the speed of adjusting the level of TCE. 

The availability of short-term credit from banks has a positive impact on both TCE and 

TCU, but the significance is higher for TCU. This means that LMFs that receive more 

credit from banks extend more credit to their customers, which is in line with the credit 

redistribution hypothesis. Such firms also use more trade credit, which is consistent 

with the complementary hypothesis. 

Sales growth is negatively related to both TCU and TCE, implying that firms facing a 

decline in sales increase their demand and supply of trade credit. The profitability of a 

firm is negatively related to both its demand and supply of trade credit, suggesting that 

firms that have suffered losses increase their demand and supply of trade credit. 

Profitability has a larger effect on TCU than on TCE. 

The creditworthiness of LMFs is negatively related to TCE and positively related to 

TCU. This suggests that large firms use their bargaining power to negotiate trade credit 

terms in their favor. Relative liquidity position is negatively related to TCU but 

positively related to TCE. This implies that firms with large liquid resources transfer 

liquidity to their customers by providing them with trade credit and have no need to use 

costly trade credit. 
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DFIs and DFM are negatively related to the demand for trade credit but positively 

related to the supply of trade credit. With an increase in financial depth, customers of 

LMFs demand less trade credit while their suppliers provide them with more trade 

credit. LR has a positive impact on the demand for trade credit but a negative effect on 

the supply of trade credit. Overall, it is concluded that improvements in FD indicators 

and CIS cause reductions in the trade credit redistribution behavior of LMFs in 

Pakistan.  

5.2  Managerial Implication  

The findings of this study have significant implications for policymakers and academic 

researchers. For instance, the trade credit policies of firms are dynamic, which implies 

that managers have the opportunity to adjust their trade credit policies over the time to 

attain its optimal level. When making adjustments to trade credit policies, managers 

should consider their experience regarding their past trade credit relationships with their 

customers and suppliers. Further, it is not feasible for managers to make an abrupt 

adjustment in their trade credit policies because the cost of making an adjustment is 

high. They should make a tradeoff between the cost of making an adjustment and cost 

of staying away from an equilibrium before making adjustments at the level of TCE 

and TCU. Moreover, they should ensure some degree of stability in their trade credit 

policies for maintaining smooth business relationships with their customers and 

suppliers.  

In addition to considering past trade credit relationships, managers should match TCE 

with TCU to avoid the liquidity problem. Further, managers can optimize their firms’ 

utilization of working capital by matching TCE to TCU. The complementary 

relationship between trade and bank credit suggests that the use of both sources of 

capital is better than the use of only one. To attaining an optimal capital structure, 

managers should preferably use a mixture of trade credit and bank credit to finance their 

operating activities. As trade credit is a costly source of financing, managers should 

make efforts to balance the cost of trade credit against the benefits of trade credit. 

Further, while making changes to trade credit policies, managers are advised to consider 

their growth needs, cash flow generated from operations, unsold stock, 

creditworthiness, and market power.  
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LMFs play a significant role in credit redistribution in the less-developed financial 

market of Pakistan. Overall, the results show that LMFs reduce their credit 

redistribution behavior in response to increases in FD and CIS. This implies that 

customers of LMFs reduce their demand for trade credit as their suppliers increase the 

supply of trade credit in response to improvements in DFIs, DFM, LR, and CIS. Thus, 

managers of LMFs should revise their trade credit policies in response to improvements 

in FD and CIS. The negative relationship of trade credit redistribution by LMFs with 

FD and CIS requires financial policymakers to encourage financial institutions to meet 

optimal credit allocation practices among all sectors of the economy.  

With reference to FD, Pakistan is ranked among the least-financially-developed 

countries in the world. The findings of the present study suggest that policymakers 

should promote FD in Pakistan. They should design and implement certain financial 

strategies and policies to manage the demand and supply of funds in the financial 

market. In order to increase financial depth, the current entry restrictions into the 

banking industry need to be relaxed to stimulate competition among financial 

institutions. This would result in the supply of credit to the private manufacturing sector 

to increase. Further, statutory reserve requirements need to be decreased. Policymakers 

should develop a legal framework for the listing of SMEs on stock exchanges. In order 

to increase firms’ demand for credit, efforts should be made to reduce the formalities 

and costs associated with transactions. The interest rate should be reduced, and the role 

of public credit information bureaus should be revitalized to increase the demand for 

private credit.  

5.3  Limitation of the Study and Future Research Direction 

Generalizing the results of this study is not free from reservations due to some 

limitations and constraints. Some of the limitations of this study are noted below. 

First, this study is confined to the time period from 2005 to 2015. The dataset used in 

this study was retrieved from the balance sheet analysis (BSA) of nonfinancial firms 

prepared by the Statistical Division of State Bank of Pakistan. An effort was made to 

use the data relating to years prior to 2005, but it was not materialized due to some 

issues. For instance, the number of economic groups reported in the BSA of prior years 

was different from the number of economic groups reported in 2005 and later years. 
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Further, data about short-term bank loans (which is an important determinant of trade 

credit) was not available in the BSA reports of prior years. 

Second, in corporate finance research, some estimation issues, such as 

heteroskadasticity, multicollinearity, autocorrelation, and endogeneity are inevitable. 

This study used a system GMM estimator along with a large number instrument 

variables to control the aforementioned problems to some extent, but complete control 

over these estimation problems is unrealistic. Moreover, the system GMM estimator 

used for the regression analysis in this study is complex and can result in invalid 

estimates. Hence, the risk of misusing these estimators is increased.  

Third, for the assessment of the robustness of the empirical results, the dataset was 

divided into subsets on an industrial sector basis. This division rendered the number of 

observations insufficient, and resultantly, the system GMM estimators resulted in an 

error for all industrial groups except for the textile sector. Thus, due to the small data 

set, the robustness of the findings of the study could not be assessed. Moreover, this 

study could not cover the small and medium firms because of the unavailability of their 

financial data. Most small and medium-sized firms are unlisted and are not required by 

the SECP to prepare and publish their financial statements in accordance with IAS and 

IFRS. Because no authentic database containing the financial data of non-listed firms 

is available in developing countries, this study is restricted to LMFs only. 

Fourth, this study investigated only indirect effects of financial policy interventions 

through their outcome indicators. This study used outcome indicators (such as DFIs, 

DFM, and CIS) of various financial policy interventions or financial reforms,109 which 

were introduced by policymakers over the last two decades in Pakistan. Furthermore, 

due to an inability to find a link between particular financial policy interventions to the 

benefit of a specific industrial sector, a treatment group and control group could not be 

developed. Hence, this study could not establish the direct causal effects of policy 

interventions on the trade credit practices of firms belonging to treatment industrial 

sector and firms belonging to control industrial sectors by using differences in the 

difference estimation. 

                                                           
109. These policy interventions include the relaxation of entry restrictions into the banking industry and 

the privatization of public financial institutions to stimulate competition, the purging of direct lending, a 

reduction in statutory reserve requirements, interest rate liberalization, prudential regulation measures, 

openness of capital accounts, and stock market development. 
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Owing to the limited scope and the constraints of the study, the following research 

agenda is proposed for the further investigation of trade credit. First, LMFs are less 

credit rationed by financial institutions and have access to the financial market, while 

small, non-listed firms are credit-rationed by financial institutions and do not have 

access to financial markets. Thus, the credit redistribution behavior of LMFs may be 

quite different from the credit redistribution behavior of small, non-listed firms. 

Further, the working capital requirements, trade credit policies, operating cycles, and 

cash conversion cycles of LMFs are largely different from those of trading and service 

firms. Therefore, the findings of this study are irrelevant to small firms, as well as to 

trading and service firms of any size. There is a need to conduct primary research on 

the trade credit practices of small, non-listed enterprises particularly working in trading 

and service sector.   

Second, this study examined the impact of only the financial characteristics of LMFs. 

The study could not examine the impact of nonfinancial characteristics110 of LMFs 

because information about the non-financial characteristics of many LMFs was not 

available for the study period. The trade credit policies of firms are likely to be affected 

by their non-financial characteristics. This warrants further research to investigate the 

impact of these characteristics on trade credit practices. 

Third, this study examined the effect of financial characteristics of only LMFs and did 

not consider the financial and nonfinancial characteristics of their customers and 

suppliers. The supply of trade credit by LMFs is done in response to their demand for 

trade credit from their customers; similarly, TCU by LMFs depends on the ability of 

their suppliers to supply them with trade credit. Thus, trade credit supplied and 

demanded by LMFs also depend on the characteristics of their customers and suppliers. 

However, due to the vast number of suppliers and customers and the non-availability 

of data about customers and suppliers, it would have been extremely difficult to include 

their characteristics in the present analysis. Thus, this study focused on only the 

characteristics of LMFs and examined one side of the picture. Future studies should 

include the characteristics of customers and suppliers of LMFs. A comparative analysis 

                                                           
110 Such as ownership, affiliation with customers and suppliers, firms’ international exposure, joint 

ventures, product characteristics, credit ratings, and marketing tactics. 
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designed to find differences between trade credit practices and their determinants across 

manufacturing industries is also suggested. 
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