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Chapter 4 

The Impact of Trade Credit on 

Customer Switching Behavior
♣♣♣♣ 

4.1   Introduction 
 

Customer switching is a critical issue for suppliers of goods and services 

as it may adversely affect the market share and profitability of the firm 

(Keaveney, 1995). The supplier loses customers, leading – at least 

potentially – to a fall in total sales; at the same time, strategies to 

acquiring new customers may be more costly than retaining the existing 

customers. Recognizing the potential adverse effects of customer 

switching, firms use various strategies aiming at preventing customer 

switching (Liu, 2006; Rust and Zahorik, 1993) and increasing customer 

loyalty (Sheth and Parvatiyar, 1995). Examples of these strategies are 

loyalty reward schemes (Verhoef, 2003) and frequent flyer programmes 

(Carlsson and Lofgren, 2006).  

 Several authors have argued that trade credit can be used to prevent 

customer switching (e.g. Fisman and Raturi, 2004; Van Horen, 2005; 

McMillan and Woodruff, 1999) and create customer loyalty (Bigsten and 

Soderbom, 2006; Cheng and Pike, 2003). Yet, there is hardly any 

empirical evidence supporting this claim, as empirical studies dealing with 

customer switching have generally overlooked the role of trade credit, 

mostly because of lack of data.  

This chapter adds to the limited empirical literature by explicitly 

examining whether trade credit reduces customer switching behavior in 

                                                      
♣

 This chapter is based on a paper co-authored with Ernest Kihanga,  Niels Hermes , Robert Lensink and Clemens 

Lutz (2010) and  has been  submitted to the International Journal of Research in Marketing.  
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the context of the Tanzanian rice market. We argue that this is an 

interesting case to consider the role of trade credit as a strategy to curb 

customer switching, because Tanzania is a less developed country with a 

relatively underdeveloped financial system. Consequently, trade credit 

may be an important source of finance for many Tanzanian businesses 

facing financial constraints. This also holds for traders in the rice trading 

market. The results of a study conducted in 2007 indicated that about 70 

per cent of the transactions between rice wholesalers and retailers are on 

credit terms. Moreover, most traders in the rice market do not have access 

to other sources of outside finance such as bank loans. In the analysis we 

compare the impact of trade credit on customer switching with the impact 

of other potential switching barriers in this market, which provides 

information regarding the relative importance of trade credit as a 

switching barrier vis-à-vis other barriers.  

 Our study makes use of survey data containing detailed cross-sectional 

information about 276 rice trade relationships between rice wholesalers 

and retailers in Tanzania. The survey we have used allows us to measure 

different types of switching barriers rice retailers may be confronted with, 

enabling us to make a comparison of the relative importance of these 

different barriers. To the best of our knowledge, this is the first study 

using detailed transaction-based data to analyze the relative importance of 

trade credit as a device to prevent customer switching. 

 The remainder of the chapter is organized as follows. In section 4.2 we 

provide a short review of the literature on customer switching, which 

includes a discussion of using trade credit as a switching prevention 

device. In section 4.3 we discuss the data used in this study. A discussion 

of variable identification and definition is provided in section 4.4. The 

econometric methodology and framework are discussed in section 4.5, 

after which we present the descriptive statistics in section 4.6. Section 4.7 
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continues with estimation results. Finally, in section 4.8 we present the 

conclusions.  

4.2   Customer switching: A brief review 
 

Customer switching is defined as the migration of customers from one 

supplier to another, i.e. the customer changes the supplier from which 

he/she buys his/her goods (Ranganathan et al., 2006). Customer switching 

is expected to influence the sales and profitability of a firm in an adverse 

way. Total sales will fall if customers stop buying and the firm is unable 

to compensate this loss of sales by increasing sales to remaining 

customers and/or by attracting new customers. Since customer switching 

may be costly for supplying firms, they may implement deliberate 

strategies, such as the provision of trade credit, to reduce the probability of 

customers switching.  

 Switching barriers may, however, also exist without deliberate efforts 

of suppliers. Examples of this type of barriers are an existence of strong 

interpersonal relationships, the availability and attractiveness of 

alternative goods/services and/or terms offered by other suppliers and 

switching costs in terms of perceived time (search costs) of finding 

alternative supplier and uncertainty related to dealing with the new 

suppliers. In the presence of this type of switching barriers, customers 

may continue to buy from the same supplier, even if they are not satisfied 

(Ranaweera and Prabhu, 2003).  

4.2.1   Interpersonal relationships 

Interpersonal relationships refer to the strength of personal ties (or social 

bonds) between suppliers and their customers (Berry and Parasuraman, 

1991). These relationships are developed based on regular contacts 

between supplier and customer (Wilson, 1995). Interpersonal relationships 
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can be described in terms of several dimensions, including familiarity, 

care, friendship and trust (Gremler, 1995). The stronger the familiarity, 

care, friendship and/or trust between a supplier and a customer, the 

stronger the interpersonal relationship.  

 One important aspect associated with interpersonal relationships 

between a supplier and his/her customers is the psychological effect 

related to the customer’s decision to switch and becoming a customer of a 

new supplier (Klemperer, 1995). Burnham et al.(2003) consider this as 

relational switching costs, which involve the psychological or emotional 

discomfort due to the breaking of the relationship with a supplier. They 

argue that the perceived discomfort, which may occur after changing the 

supplier, creates a barrier to switch from the existing relationship 

(Patterson et al., 2001). Money (2004) finds evidence that the extent of 

perceived social consequences of switching has a negative impact on the 

likelihood of switching.  

 Another aspect reflecting the strength of the interpersonal relationship 

is the length of the relationship. Customers may prefer to continue the 

relationship with suppliers with whom they have a longer trading 

relationship, because they have experience with a supplier (Wathne et al., 

2001; Riordan and Griffet, 1995; Money, 2004). Empirical evidence 

shows that the length of a relationship between trading parties indeed 

reduces switching behavior (Ranganathan et al., 2006; Chakravarty et al., 

2004; and Money, 2004). In the banking literature the length of the bank-

client relationship is often used as an indicator of relational ties, which has 

been shown to reduce the probability of switching (Chakravarty et al., 

2004; Berger and Udell, 1995; Petersen and Rajan, 1994). 
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4.2.2   The availability and attractiveness of alternatives 

The number of alternative suppliers in the market and the attractiveness of 

the goods and services they offer may also influence the decision to 

remain with or change a supplier (Colgate and Lang, 2001). When 

alternatives are available, a customer has a wider choice he/she may buy 

goods and services from, hence increasing his/her possibilities to switch. 

In contrast, when there are no or few alternatives available, switching may 

be difficult as the customer does not have competitors to switch to (Jones 

et al., 2000; Roos et al., 2004; Kiser, 2002).  

 A customer may consider switching to an alternative supplier if this 

supplier offers a product of higher quality (see Kiser, 2002; Patterson and 

Smith, 2003), if the customer has a bad experience with his/her current 

supplier, provided that alternative suppliers offer better quality (Jones and 

Sasser, 1995), or if alternative suppliers offer a lower price (Wathne et al., 

2001; Polo and Sese, 2009). Alternatively, a customer may decide not to 

switch his/her current supplier even though there are alternative suppliers, 

if available alternatives are not superior to the current supplier (Anderson 

and Narus, 1990; Tahtinen and Vaaland, 2006; Ping, 1993; Patterson and 

Smith, 2003; Kranton, 1996). 

 Several empirical studies support the view that availability of 

alternatives increases the probability of switching. Kiser (2002) finds that 

firms having relationships with many banks often switch their service 

providers, suggesting that customers having many suppliers are more 

likely to switch. Other studies provide evidence that lack of alternatives 

reduce switching. Tahtinen and Vaaland (2006) show that the probability 

of switching suppliers is reduced if customers perceive there is a lack of 

alternatives. Chen and Hitt (2002) provide evidence that customers having 

few suppliers are less likely to switch 
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4.2.3   Uncertainty and search costs 

Business transactions and decisions are made in an environment of 

imperfect information. Lack of knowledge or information about a new 

supplier leads to uncertainty regarding the quality of the goods and 

services offered, reliability of a new supplier, which in turn may 

undermine the switching decision, as retailers fear the possible 

consequence of adverse selection
11

. Colgate et al. (2007) find that the fear 

of being worse off is an important reason for customers to stay with their 

suppliers. In a study on the persistence of relatively high credit card 

interest rate differentials, Calem et al. (2006) show that information 

asymmetries create switching barriers for users of credit cards. Capraro et 

al. (2003) also show that lack of knowledge about alternative suppliers 

negatively affects customer switching behavior. McMillan and Woodruff 

(1999) in a study on small business trading in Vietnam find evidence that 

customers hesitate to buy from unknown new entrants to the market. They 

argue that, whereas customers have experience with their customary 

suppliers and know what they can expect, they do not know what to 

expect regarding the quality of goods and services offered by new market 

entrants, leading to high perceived switching costs. Similar arguments are 

forwarded in studies by Klemperer (1995) and Ranganathan et al. (2006).  

 Several authors focus on the time customers may need to find a new 

supplier who can provide the same or better goods and services than the 

current supplier, i.e. they focus on the search costs customers may be 

confronted with when they plan to switch (Klemperer, 1995; Padilla, 

1995; Jones et al., 2000; Dwyer et al., 1987; and Tahtinen and Vaaland, 

2006). Moreover, a customer may have had to invest time in a relationship 

with a customer in order to obtain certain privileges (such as trade credit, 

etc.), as suppliers may provide such privileges only to loyal customers 
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(Biggs and Shah, 2006; Giannetti et al., 2008). The time needed to 

establish a trade relationship with a new supplier may thus be seen as 

reducing the probability of customer switching. 

4.2.4   Trade credit as a switching barrier 

Several studies consider the provision of trade credit by suppliers as a 

device to prevent customer switching (Fisman and Raturi, 2004; Van 

Horen 2005; McMillan and Woodruff, 1999). The hypothesis that trade 

credit can prevent switching is embedded in the resource dependency 

theory. According to this theory, firms or organizations may not be self-

sufficient with respect to some critical resources. They are therefore 

dependent on other firms or organizations for these resources (Heide, 

1994; Paulraji and Chen, 2007).  

 Finance is a critical resource for which many firms appear not to be 

self-sufficient, i.e. they are financially constrained. Their internal financial 

sources may be insufficient for making short-term payments and/or long-

term investments; yet, they are unable to attract external finance, e.g. from 

banks or capital markets. An alternative source of external finance may be 

trade credit offered by suppliers. Trade credit may relax financial 

constraints of customers and cover at least their short-term financing 

needs (Petersen and Rajan 1997; Nielsen, 2002).  

 If customers are depending on trade credit as a source of short-term 

finance, and if trade credit is only supplied after a longer trade relationship 

has been established, finance dependent customers receiving trade credit 

are more likely to continue existing trade relationships with their suppliers 

as this ensures ongoing access to short-term finance (Neale and Schmidt, 

1991; Frazier, 1983). The dependence on trade credit as a source of 

finance thus works as a switching barrier, because switching to a new 

                                                                                                                                                        
11

 An adverse selection may arise when a retailer leaves a good supplier and ends up establishing a new relationship with a bad 

supplier 
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supplier may be costly: the customer may lose access to short-term 

finance and he/she may have to spend time to establish a new relationship 

with a new supplier who is willing to provide trade credit. 

4.3   Data 
 

The data used in this chapter have been collected by using structured 

questionnaires among rice traders in Tanzania. The questionnaire contains 

detailed questions regarding a specific rice trade transaction, as well as 

questions regarding characteristics of the parties involved in this specific 

transaction. Thus, we have information on matching pairs of participants 

in a trade relationship. For each wholesaler in our dataset we have 

information for the trade relationship with two of his/her customers 

(retailers) and their individual characteristics. The sampling strategy we 

used was as follows. We went to the rice trade markets in different 

cities/towns and randomly chose retailers to be interviewed. The retailers 

were asked to provide personal information, as well as information related 

to the last rice trade transaction in which they had been involved.  

 After the interview was finished the retailer was asked to give the name 

and contact address of the wholesaler from whom he/she bought his/her 

last stock of rice. Moreover, the retailer was asked to give the name and 

contact address of another retailer whom he/she knew was buying from 

the same wholesaler. Next, we contacted the wholesaler and retailer and 

visited them to obtain information using the same survey instrument. 

Using this methodology, we finally managed to interview 141 wholesalers 

and 276 retailers: for 135 wholesalers we have detailed information for 

rice trade transactions with two of their customers; for six of them we 

have information for the rice trade transactions of wholesalers with only 

one of their customers. 
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 Before the final survey was conducted we first carried out a pilot study 

from May to August 2007 among a small number of wholesalers and 

retailers. In this pilot we used a draft version of a structured questionnaire 

containing questions related to several characteristics of rice trade 

transactions, including questions relating to switching behavior and the 

existence of switching barriers. In particular, questions were asked with 

respect to the number of suppliers with whom a retailer is buying rice; 

whether a retailer has stopped buying from a specific supplier during the 

last two years and started purchasing from (i.e. switched to) another/other 

supplier(s); whether he/she considers switching his/her current supplier in 

the future; the length of the trading relationship between the retailer and a 

specific supplier; whether a retailer can find another supplier who can sell 

the same type of rice at lower price than the current supplier; whether a 

retailer has sufficient knowledge/information about other suppliers; 

whether a retailer can get trade credit from a new supplier in the first 

transaction; and whether a retailer perceives that he/she will feel 

discomfort if changes this specific supplier. 

 The final questionnaire was conducted from January to August 2008. 

The data were collected from both rice wholesalers and retailers. The rice 

traders were interviewed in the following cities/towns: Dar es Salaam, 

Dodoma, Morogoro, Iringa and Mbeya. Dar es Salaam is the largest urban 

market centre for agricultural products. Dodoma is located in a rice deficit 

region. Morogoro, Iringa and Mbeya are all located in some of the largest 

regional rice surplus centers of the country. 

4.4   Variable identification and Definition 
 

Our study aims at understanding customer switching behavior and we are 

particularly interested to understand whether and to what extent trade 

credit provision acts as a switching barrier. In order to be able to 
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investigate this, we first need a measure of customer switching, the 

dependent variable in the analysis. We measure switching with a dummy 

variable (Switch), which gets the value 1 if a retailer indicates that he/she 

has stopped buying from the supplier with whom he/she had the last trade 

transaction for some time during the last two years and switched to 

another supplier. If the retailer indicates he/she has been buying from the 

same supplier over the two-year period, the dummy variable gets the value 

0. Most studies on switching behaviour have used similar measures to 

denote switching behavior (Tseng et al., 2007; Chen and Hitt, 2002; 

Ranganathan et al., 2006).  

 Our variable of interest is trade credit received by the retailer. Trade 

credit is usually measured in terms of the amount of delayed payments. 

Based upon our discussion of the literature in section 4.2, we argue that 

retailers, who are more dependent on trade credit received from a 

particular supplier, are likely to face more difficulties to switch. We 

measure dependence on trade credit as the fraction of the total value of the 

traded rice for which payment is delayed (Tcd). This type of measure of 

trade credit is standard in the literature. We expect that the retailer’s 

willingness to switch decreases as the dependence on trade credit from a 

specific supplier increases, i.e. we expect a negative relationship between 

the probability of switching and the amount of trade credit a retailer 

receives. 

 Next, we include variables that may also explain switching behavior, as 

discussed in section 4.2. First of all, we include two variables relating to 

interpersonal relationships between the retailer and the supplier. In 

particular, we use measures of perceived psychological discomfort to 

switch and the length of the trading relationship between both traders. 

Psychological discomfort to switch (Pdiscof) is measured using a dummy 

variable. This dummy variable gets the value 1 if a retailer indicates 
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he/she feels discomfort if he/she would change a supplier and start buying 

from another supplier, and 0 otherwise. Based upon the discussion in 

section 4.2 we expect a negative relationship between switching behavior 

and perceived discomfort to switch. Moreover, we take into account the 

length of the trading relationship (Lrelatn) measured as the number of 

years a retailer has been a customer of the supplier. This measure has been 

used in other studies as well (e.g. Carrasco and DeMello, 2006; 

Chakravarty et al., 2004). We expect a negative relationship between 

switching and the length of the relationship. 

 Second, we include measures for the availability of alternative 

suppliers, as well as for the attractiveness of alternatives vis-à-vis the 

current supplier. The availability of alternative suppliers is measured by 

the number of suppliers from whom a retailer purchases rice (Nsup). Since 

switching becomes easier if alternative suppliers are available, we expect 

a positive relationship between this variable and switching behavior. The 

attractiveness of alternatives is measured in terms of whether other 

suppliers can offer rice at a cheaper price than the current supplier does. In 

particular, we measure this as a dummy variable by asking a retailer 

whether or not he/she can find a supplier who can sell at lower price than 

the current supplier for the same type of rice offered by different suppliers 

in the market (Lobasup). If a retailer indicates that he/she can not get a 

supplier offering at lower price than the current supplier, we term this as 

lack of better alternatives and the dummy variable gets the value 1 (zero 

otherwise). We expect that a retailer has less incentive to switch a supplier 

if competitors do not offer rice at a cheaper price, i.e. we expect a negative 

relationship between switching and the variable Lobasup. 

 Third, we include a measure of the uncertainty related to switching 

suppliers (Uncet). As discussed in section 4.2, when a customer has 

insufficient information with respect to the characteristics of alternative 



 

 84 

suppliers, the outcomes of switching to another supplier may be uncertain, 

e.g. with respect to the reliability of delivery, and the supplier’s behavior 

regarding debt collection. Due to these uncertainties, the likelihood of 

customer switching may decrease. We measure uncertainty by a dummy 

variable, which gets the value 1 if a retailer states he/she has insufficient 

information about other suppliers, and 0 otherwise. We expect a negative 

relationship between switching behavior and lack of information about 

other suppliers. 

 Finally, we take into account the perceived time it takes to find a new 

supplier. Again, as discussed in section 4.2, due to information asymmetry 

and moral hazard, a customer needs to build up a close relationship to 

allow a supplier to learn his/her creditworthiness before privileges (of 

which trade credit may be one) will be provided. The perceived time 

needed to build up a close relationship with a new supplier in order to get 

trade credit represents a switching cost, making it less likely for a 

customer to switch. We measure the perceived time to build up a 

relationship (Ptime) by a dummy variable, which gets the value 1 if a 

retailer states that he/she will not get trade credit in the first transaction 

with a new supplier and 0 otherwise. The possibility of not getting trade 

credit in the first transaction implies that a customer will need to invest a 

time in a relationship with a new supplier before trade credit is given. We 

expect a negative relationship between the probability of switching and 

Ptime.
12

  

                                                      
12

 Appendix table 4B provides an overview of the variables used in this study to measure switching behavior 

(dependent variable) and switching barriers, including trade credit (independent variables), which we have 

discussed in section 4.2. The table also shows the expected signs for the independent variables in the empirical 

analysis 
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4.5   Methodology 
 

The empirical question this paper aims at investing is: does trade credit 

reduce switching behavior of customers? Thus, we are interested to know 

whether trade credit has a significant negative effect on reducing customer 

switching. To investigate the effect of trade credit on customer switching, 

we model switching behavior as a function of trade credit. In order to be 

able to estimate the importance of trade credit in reducing customer 

switching behaviour, we use a probit regression model, since the 

underlying dependent variable in the model is measured as a binary 

dummy variable. The choice for the probit model implies that we assume 

a standard normal distribution. We specify the empirical model in general 

terms as follows: 

 

P (switched) = iiTcd µχββα +++ 21  (4.1) 

 

Where; P (switched) is the probability that a customer has switched or not 

switched a supplier; α  is the constant term; Tcd is variables representing 

the amount of trade credit; the β s represents the coefficients; iχ  

represents other independent variables other than trade credit; and iµ is 

the error term. By using the variables described in section 4.4, we specify 

the full empirical model as follows: 
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We use two estimation techniques. First, we estimate equation [4.2] by 

using a standard probit model. This model provides consistent causal 

estimates of the relationship between the probability of switching and 

trade credit provision if Tcd is exogenous variables. Yet, trade credit may 

actually be endogenous itself. In order to test for this possibility, we also 
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estimate the model by using a probit model with instrumental variables 

(IV probit) for trade credit. This implies that we first estimate (i.e. first 

stage regression) equation [4.3] explaining trade credit: 

 

Tcdi iii νχβλβα +++= 21
 (4.3) 

 

Where Tcd represents the amount of trade credit; iλ  represents the set of 

instrument variables that are correlated with the endogenous variable but 

uncorrelated with error term ( µ ) in equation [4.2]; iχ  represents the set of 

exogenous covariates from the main equation of interest (i.e. equation 

[4.2]); the β s represent vectors of structural parameters; and ν  represents 

the error term of the first equation. 

The set of instrumental variables used in equation [4.3] are: the log of the 

volume of purchase (Lvopu); the marital status of the retailer (Mstar); the 

log of the number of years the retailer has been in business (Lfager); a 

dummy variable, which gets the value of 1 if both the retailer and 

wholesaler have the same ethnic background, and 0 otherwise (Ethn); the 

log of the size of the business activities of the retailer (Lfsizer); the size of 

the family of the retailer (Fasizer); a dummy variable getting the value 1 if 

the retailer is a female and zero if he is a male (Female); and a dummy 

variable getting the value 1 if the retailer has access to a bank loan, and 0 

otherwise (Laccesr)
13

. These variables have been selected as instruments 

because previous research has shown that they are highly correlated with 

trade credit. At the same time, they show no strong correlation with the 

probability of switching
14

. By estimating equation [4.3], we obtain a 

forecasted value for Tcd, which is subsequently used in the re-estimation 

of equation [4.2] (i.e. second stage regression).  

                                                      
13

 The definitions of these instrumental variables are summarized in appendix table 4C. 



 

 87 

4.6   Descriptive statistics 
 

Table 4.1 presents the descriptive statistics of the variables included in the 

model explaining the probability of customer switching (i.e. equation 

[4.2]). The table shows that the majority of retailers (73 per cent) have not 

switched to other suppliers during the last two years (Switch). At the same 

time, most (67per cent) retailers receive trade credit from their suppliers 

(Tcd), which may support the view that this is an important financial 

source for them and that losing access to trade credit may be a potential 

barrier to switch to a new supplier. 

The table also shows that lack of information about other suppliers 

(Uncet) is an important issue for retailers: 58.2 per cent of them state that 

they have insufficient information about other suppliers, suggesting that 

this may be a strong impediment for retailers to deal with new suppliers.  

 

Table 4-1: Descriptive statistics: second stage regression 
Variable Observations Mean Standard 

deviation 

Minimum Maximum 

Switch 274 0.270 0.445 0 1 

Uncet 275 0.582 0.494 0 1 

Ptime 276 0.533 0.500 0 1 

Nsup 275 1.684 0.915 1 6 

Pdiscof 276 0.254 0.436 0 1 

Lobasup 275 0.527 0.500 0 1 

Lrelatn 276 4.214 1.804 1 14 

Tcd 276 0.670 0.363 0 1 

 

 

The table confirms that establishing a relationship with a supplier before 

trade credit can be obtained may take time (Ptime), as 53.3 per cent of the 

retailers in the sample state that they will not get trade credit in the first 

                                                                                                                                                        
14

Appendix table 4A presents the correlation matrix of all variables used in this study, i.e. the dependent variable, 
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transaction with the new suppliers if they switch their current suppliers. 

This confirms the idea that switching may be costly for a retailer. 

 Only 25.4 per cent of all retailers state he/she feels discomfort if he/she 

would change supplier and start buying from another supplier, indicating 

that perceived discomfort with respect to switching (Pdscof) does not 

appear to be a barrier for retailers to switch suppliers. Moreover, the 

retailers seem to have developed relatively longstanding trading relations 

with their wholesalers (Lrelatn): the average length of trade relationships 

is over 4 years, indicating that retailers do not easily switch to new 

suppliers. 

Most retailers show to perceive the attractiveness of alternatives vis-à-vis 

the current supplier as being rather low. First of all, the number of 

suppliers from whom a retailer purchases rice (Nsup) lies between 1 and 2. 

Moreover, a little more than half of the retailers in our sample indicate 

that they will not get another supplier selling rice at lower price than the 

current supplier for the same type of rice offered by different suppliers in 

the market (Lobasup). This may again indicate that retailers have low 

incentives to switch. 

 Overall, the descriptive statistics in Table 4.1 seem to provide evidence 

that switching barriers are important to explain customer switching 

behavior. 

4.7   Estimation Results 
 

Two sets of estimation results are presented in this section. We first 

present the results from the standard probit estimation. Next, we present 

the results from the ivprobit estimation technique.  

                                                                                                                                                        
the variables included in the model explaining the probability of customer switching  
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4.7.1   Estimation results for standard Probit regression 

Table 4.2 presents the estimation results. The table presents two 

alternative estimates, since we use the general-to-specific method in 

estimating different specifications of the model as a test of the stability of 

the results of the model. This method implies that we start estimating the 

general model, which includes all explanatory variables presented in 

equation [4.2]. Next, we drop insignificant variables and re-estimate the 

reduced model until we find a model containing only significant variables. 

Our preferred estimates are given in column [2] for the standard probit. 

For all estimations, we report the marginal effects, instead of 

coefficients
15

. 

 The results in table 4.2 confirm that the probability of retailers 

switching their suppliers is negatively correlated with the amount of trade 

credit they receive, as the coefficient for Tcd is negative and highly 

significant. Thus, the likelihood of switching a supplier decreases as a 

retailer gets more trade credit from a particular supplier, i.e. trade credit 

acts as a switching barrier. The marginal effect of trade credit on 

switching is 0.35 in the preferred estimation reported in column [2].  

 As explained above, this result may be interpreted in terms of the 

dependence of retailers on trade credit as a source of external finance. 

This hold for Tanzania given the fact that financial markets in this country 

remain underdeveloped and access to external finance in terms of e.g. 

bank loans is generally very low for rice retailers. They may thus be 

highly dependent on trade credit as a source of short-term finance. 

 

                                                      
15

 Cameron and Trivedi (2009) argue that marginal effects are more informative than normal coefficients, especially for 

nonlinear models 
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Table 4-2: Standard Probit regressions for switching behavior of 

retailers  
Variables [1] [2] 

Tcd -0.311*** -0.345*** 

 (0.001) (0.001) 

Uncet -0.209*** -0.218*** 

 (0.001) (0.001) 

Ptime -0.249*** -0.251*** 

 (0.001) (0.009) 

Lobasup -0.122** -0.132*** 

 (0.015) (0.001) 

Lrelatn -0.008  

 (0.596)  

Nsup -0.010  

 (0.705)  

Pdiscof -0.060  

 (0.422)  

Log likelihood -80.635 -81.335 

Pseudo R 2 0.48 0.48 

Observations 271 272 

   

Tests indicating the predictive power of the probit regression model 

(maximum value = 1) 

Area under ROC 0.93 0.93 

Sensitivity 0.72 0.74 

Specificity 0.93 0.93 

Positive predictive value 0.78 0.80 

Negative predictive value 0.90 0.90 

Correctly classified 0.87 0.88 

Note: Marginal effects are reported instead of coefficients; p-values are in parenthesis below the 

marginal effects. *, **, *** implies significant at the 10%, 5% and 1% level, respectively. 

 

We also find supporting evidence for other barriers to switch. First of all, 

lack of information about other suppliers reduces the probability of 
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switching, since the coefficient of the variable Uncet is negative and 

strongly significant. Second, we find evidence that most retailers do not 

get trade credit from the new suppliers in the first transaction. The 

perceived time needed to establish a relationship with a new supplier 

before trade credit can be obtained acts as a barrier to switch the current 

supplier: the coefficient for the variable Ptime is negative and statistically 

significant. Finally, the lack of alternative suppliers selling rice at cheaper 

price than the current supplier also discourages retailers in the rice market 

to switch. This is confirmed by the negative and significant coefficient of 

the variable Lobasup, which suggests that retailers do not change their 

current suppliers because this will not result in any economic gain. 

However, the marginal effects for these other switching barriers are 

smaller than for trade credit: the values reported in the table are 0.22, 0.25 

and 0.13, respectively, which is substantially lower than the value of the 

marginal effect reported for trade credit (0.35). For the three other 

variables (i.e. Nsup, Discof and Lrelatn) we do not find significant results.  

 Table 4.2 also shows the results of various tests indicating the 

predictive power of the probit regression model. We only discuss the test 

results for the preferred estimates reported in column [2]. First, the table 

shows a test of the extent to which our results are able to separate 

switchers from non-switchers. For this, we use the receiver operating 

curve (ROC). The table shows that the area under the ROC curve for the 

standard probit model is 0.93, implying that our model is accurate in 

distinguishing switchers from non-switcher. Second, the table shows that 

the probit model correctly classifies 74 per cent as being a switcher (i.e. 

sensitivity test) and that it correctly classifies 94 per cent as being non-

switchers (i.e. specificity test). Third, we calculate the proportion of 

predicted switchers who did switch in reality and the proportion of 

predicted non-switchers who did not switch in reality. The results in table 
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4.2 show that the proportion of the retailers predicted as switchers who 

actually did switch (i.e. the positive predictive values) is 80 per cent; the 

proportion of predicted non-switchers who did not switch (i.e. the 

negative predictive values) is 91 per cent. Finally, we show a test of the 

overall predictive accuracy of our estimates, showing the proportion of 

total observations correctly classified. The results in the table show that 

the standard probit model correctly predicts 88 per cent of all 

observations. Overall, the above test results confirm that our standard 

probit estimations have a strong predictive power.  

4.7.2   Estimation results for Ivprobit regression 

In this section we present the results of the IV probit regression. Table 4.3 

shows the second stage of the IV probit regression results along with 

various statistic tests. We first test whether our variable of interest Tcd is 

endogenous, because in case it is, we need to re-estimate the model 

presented in equation [4.2] using instrumental variables, i.e. applying IV 

probit regressions. We use the Wald test of exogeneity. The null-

hypothesis is that the variable Tcd is exogenous, which implies that a 

significant value of the Wald test indicates endogenity. The test results 

presented in table 4.3 show that the p-value of the Wald test is less than 

0.02, suggesting that Tcd is indeed endogenous. This means we need to 

instrument the trade credit variable using the specification presented in 

equation [4.3] and the instruments discussed previously. The instrumental 

variables we used are derived from the analysis presented in chapter 3 and 

summarized in Appendix 4C. Using the Amemiya-Lee-Newy Minimum 

Chi-sq test, we test the validity of the instruments, i.e. we test whether or 

not the instruments are uncorrelated with the residual from the second 

stage regression (µ). The test for all estimates is insignificant (see table 

4.3), suggesting that the instruments are indeed valid. We also consider 
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whether the instruments are weak or strong. Based upon the reported 

values of the R-squared and F-test of the first stage regression shown in 

table 4-4, we conclude that the instruments explain a substantial part of 

the variation in trade credit, which we interpret as evidence that our 

estimations do not suffer from a weak instrument problem. Out of eight 

instruments as indicated in table 4.4, four instruments (i.e. Lfsizer, Lfager, 

Lvopu and Ethn ) are statistically significant related to Tcd and 

uncorrelated with error term in the second stage regression.  

 The results in table 4.3 confirm our findings from table 4.1 with respect 

to trade credit being a switching barrier. Even after having taken into 

account the fact that Tcd is an endogenous variable, our analysis shows 

that the probability of retailers switching their suppliers is negatively 

correlated with the amount of trade credit they receive; the marginal effect 

for Tcd remains to be negative and highly statistically significant. 

Moreover, the value is now 0.89, which stresses the conclusion that trade 

credit is a very important switching barrier in the Tanzanian rice market. 

The results for the other switching barriers in our model remain similar, 

with one exception: Uncet is no longer significant. The outcomes for the 

other two switching barrier variables (i.e. Ptime and Lobasup) remain to 

be negative and statistically significant. However, these marginal effects 

are substantially lower than the one for trade credit, indicating that for 

retailers in the rice market in Tanzania access to trade credit is a much 

more important impediment to switching than any other barrier. 
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Table 4-3: IV probit regressions explaining switching behavior of retailers  
Variables [1] [2] [3] [4] 

Tcd* -0.715*** -0.732*** -0.865*** -0.885*** 

 (0.001) (0.001) (0.001) (0.001) 

Uncet -0.094 -0.092   

 (0.231) (0.233)   

Ptime -0.165** -0.162** -0.147** -0.140** 

 (0.026) (0.015) (0.038) (0.048) 

Lobasup -0.120** -0.121** -0.119** -0.117** 

 (0.026) (0.025) (0.032) (0.036) 

Lrelatn -0.001    

 (0.947)    

Nsup -0.001    

 (0.976)    

Pdiscof -0.002    

 (0.980)    

Wald test of exogeneity     

Chi-square 5.44 6.63 9.86 11.16 

P-value for Wald test  0.019 0.01 0.002 0.001 

Over identification test     

Amemiya-Lee-Newy Minimum 

Chi-sq 8.120 6.485 6.636 4.085 

P-value for Amemiya-Lee-

Newy Minimum Chi-sq 0.322 0.262 0.156 0.252 

Log likelihood -83.506 -87.520 -111.357 -111.765 

Observations 270 271 273 273 

     

Tests indicating the predictive power of the IV probit regression model (maximum value = 1) 

Area under ROC 0.91 0.91 0.90 0.90 

Sensitivity 0.77 0.78 0.78 0.78 

Specificity 0.90 0.90 0.90 0.90 

Positive predictive value 0.74 0.75 0.74 0.74 

Negative predictive value 0.92 0.92 0.92 0.92 

Correctly classified 0.87 0.87 0.87 0.87 

Note: Marginal effects are reported instead of coefficients; Tcd* is the instrumented variable used in the 

IV probit regression. Over-identification tests are calculated after the two-step regression. P-values are 

in parenthesis below the marginal effects. *, **, *** implies significant at the 10%, 5% and 1% level, 

respectively. 
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Since trade credit is confirmed to be endogenous, the estimation results 

under standard Probit may be biased as one of the explanatory variable 

included in the analysis is endogenous. For this reasons, we argue that the 

results for ivprobit is appropriate because the analysis corrects also for the 

inherent endogenity problem of the model. 

 Finally, table 4.3 shows the results of the predictive power tests of the 

IV probit regression model as presented in table 4.2. The outcomes of all 

these tests are similar to the ones we presented for the standard probit 

model. This leads us to conclude that also for the IV probit model our 

estimations have a strong predictive power. 

4.8   Conclusion 
 

In this chapter we have analyzed the relationship between trade credit and 

customer switching in the context of trade transactions between 

wholesalers and retailers in the Tanzanian rice market. Our hypothesis is 

that trade credit acts as a barrier to switch supplier. Using survey data 

from 276 trade relations between rice wholesalers and retailers, we find 

strong evidence supporting the view that trade credit does indeed reduce 

the probability of customer switching. We interpret this result as trade 

credit acting as a switching barrier: retailers are reluctant to move to 

another supplier if they are dependent on trade credit as a source of 

external finance. This interpretation corroborates with the fact that 

financial markets in Tanzania remain underdeveloped and access to 

external finance in terms of e.g. bank loans is generally very low for rice 

retailers.  

 Apart from trade credit, we also find other factors that act as important 

switching barriers. In particular, the perceived length of time required to 

establish a new relationship with a new suppler before trade credit is given 

(Ptime), the lack of information regarding other suppliers in the market 
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(Uncet) and the lack of better alternatives in the market (Lobasup) are also 

negatively related to the probability of switching. Yet, the marginal effects 

of these switching barriers on the probability of switching are (much) 

lower than for trade credit, indicating that access to trade credit is the 

dominant factor in switching behavior of retailers in the Tanzanian rice 

market. 

 Future research should focus on retesting the role of trade credit as a 

switching barrier in different markets and industries, both within and 

outside Tanzania. Moreover, creating a panel dataset on the use trade 

credit and switching behavior would allow for investigating changes in the 

relationship over time, for instance due to changes regarding the 

development of the financial markets. 
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Table 4-4: First stage regression (Dependent variable is Tcd) 
Variables [1] [2] [3] [4] 

Lfsizer -0.252*** -0.262*** -0.311*** -0.318*** 

 (0.001) (0.001) (0.001) (0.001) 

Lfager 0.088 0.138*** 0.141*** 0.127*** 

 (0.118) (0.002) (0.002) (0.005) 

Lvopu 0.112*** 0.141*** 0.178*** 0.175*** 

 (0.001) (0.001) (0.001) (0.001) 

Mstar -0.103** -0.088** -0.056  

 (0.018) (0.036) (0.167)  

Ethn 0.051 0.072** 0.063* 0.064* 

 (0.149) (0.030) (0.076) (0.069) 

Fasizer 0.011 0.010   

 (0.156) (0.178)   

Female -0.019    

 (0.661)    

Laccesr -0.011    

 (0.882)    

Constant 2.887*** 2.853*** 3.368*** 3.466*** 

 (0.001) (0.001) (0.001) (0.001) 

F-test 19.21 29.47 29.71 34.23 

Prob > F 0.000 0.000 0.000 0.000 

R-Square 0.51 0.50 0.44 0.44 

No.obs 270 271 273 273 

Note: This Table presents the coefficients of the instrumental variables from the first stage regressions 

which are not reported in the second stage regression. Four instrumental variables appear to be valid, i.e. 

Lfsizer, Lfager, Lvopu and Ethn. Those instruments are statistically significantly correlated with the 

endogenous variable Tcd and are uncorrelated with error term in the main equation. The p-values for 

identification tests shown in table 4.4 confirm the validity of these instrumental variables. Moreover, the 

fact that the R-squared is fairly high shows that the instruments are relatively strong. 

 






