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ABSTRACT 
The nature and effect of credit period CP has been one of the major 
focuses and concerns in modelling TC settings. Only very little has 
been done on the distance in time between credit periods of 
channel members, which can be referred to as credit response time 
length. This work considers a supplier-retailer supply channel in 
which the supplier provides trade credit to the retailer, and allows 
a delayed repayment time. The retailer in-turn allows a delayed 
repayment time, and also aids sales by engaging in product 
promotion. It models the channel members’ payoff using credit 
function, and explores two channel structures: a situation involving 
TC, and another without TC. It obtains a closed-form optimal 
promotion effort, credit period and Stackelberg equilibrium 
solutions for the payoffs. The work examines the effect of the 
supplier’s CP and credit response time length on promotion and 
payoffs. It shows that while large credit period provision from the 
supplier will translate into large promotion effort, a large credit 
response time length – early repayment – requires a large 
promotion effort. It further shows that both players’ payoffs 
continuously increase with credit period, with the supplier 
benefiting more from the increase. On the other hand while the 
supplier’s payoff continuously reduces with increasing credit 
response time length, the reverse is the case with the retailer. 
Being the channel leader, the supplier’s interest, can lead to 
making policies that can constrain the retailer to delay repayment 
until his optimal profit is achieved. In general the players perform 
better with credit scenario than no-credit scenario. Further, the 
supplier can opt for very early repayment provided he has a 
favourable agreement which will earn him larger payoff than what 
obtains in the other scenarios since the channel payoff in this 
situation is larger. 
 
Keywords: Trade Credit, Stackelberg Game, Supply Channel, 
Product Promotion, Credit Response Time Length, Credit Period, 
Credit Function 
 
INTRODUCTION 
Papers on credit periods CP usually consider 30 days agreements 
(Klapper et al., 2012; Ferrando & Mulier, 2013), however, there are 
variations by countries, types of firms or industries and type of 
transaction. There are situations where trade credit TC periods can 
be less than 30 days, or as much as 6 months (Ng et al., 1999; 
Fafchamps et al.,1995; Fabbri & Klapper, 2016). It has been shown 
that shorter credit allowable periods are given for soft goods 
(Klapper et al., 2012; Ng et al., 1999). According to Costello (2013), 
allowable periods range from 8 days for perishable goods to 
90days for complex products. This work focuses on the length and 
distance between credit periods and how they affect individual 

channel members’ performance as well as the channel 
performance. 
The length of CP is very fundamental in TC, and a lot of studies 
have made inroads trying to addressing the relationship between 
TC provision and other market variables. Bai (2009) examined a 
situation where each member of a supply chain makes decision 
with information being asymmetric. The author averred that the 
supplier can use credit period contract as a means of persuading 
the retailer to open up on his selling cost. Based on deteriorating 
items, Wu et al. (2014) considered credit period and lot size for two-
level credit financing with expiration date, and showed that optimal 
credit and cycle time are unique. Mahata (2015) proposed an EOQ 
model in which the supplier gives credit to the retailer, and the 
retailer gives TC to the buyer. The author determined the retailer’s 
optimal replenishment policy by modeling his inventory as a profit 
maximization problem, and showed that the optimal CP which the 
retailer allows the product buyer and the cycle time are unique. In 
a consideration of integrated production with imperfect limits and 
where customer demands from a number of retailers depend on 
stock, Manna et al. (2017) developed a manufacturer-retailer-
consumer supply chain model in which the retailer is allowed TC 
period by the manufacturer, and the retailer allows the customers 
TC period in order to stimulate demand. Considering a situation 
where product with a maximum life existence or usefulness 
deteriorates over time, Patel et al. (2018) developed an inventory 
situation where the supplier allow the retailer credit period, and the 
retailer extends the allowed credit period to the customer. In an 
examination of the retailer’s trade credit TC approach and ordering 
policy in a supplier-retailer setting Bi et al. (2021) considered a 
situation where the supplier provides TC to the retailer, and the 
retailer provides downstream TC to the end-users. In their 
consideration the relationship between the upstream and 
downstream CP is uncertain. Studying a situation where a seller 
provides order-linked credit to the buyer, where demand depends 
on both price and CP, Tsao et al. (2022) formulated and EOQ 
model with product deterioration using discounted cash flow. They 
determined the selling price, the CP and the product replenishment 
cycle simultaneously. Other much recent trade credit studies are 
Lefebvre (2023) which examined the duration of credit repayment 
involving small and medium-sized enterprises in the EU. Also, 
Tabash et al. (2023) studied the effect of government policies on 
trade credit engagements. 
Game-theoretic modeling approach has been very useful in supply 
chain studies such as TC models. Wu et al. (2021) used 
Stackelberg game to consider a TC channel setting in which the 
channel members are concerned about avoiding of minimizing 
losses. They compared their developed game model with a 
newsvendor model, and observed that the risk-averse parameter, 
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sharing strategy and TC are affected by tolerating risk. Zhang et al. 
(2021) considered the effect of demand on provision of TC, and 
studied how a channel performs where the credit is linked to the 
demand for supplier’s product. Considering a supplier-Stackelberg 
game setting, a retailer-Stackelberg game setting, and an 
integrated supply setting, they averred that if credit is provided, 
then the setting in which the supplier is the game leader performs 
better than the others. Zhou et al. (2022) studied a manufacturer-
distributor-retail TC supply channel with early payment. The 
distributor is constrained by capital. Silaghi and Moraux (2022) 
considered TC using a theoretical setting, and noted that it can be 
used for channel coordination. They determined both Nash and 
Stackelberg solutions, and observed that wholesale price, 
procurement within the channel and TC provision can be affected 
by placing a limit TC maturity date. Hovelaque et al. (2022) 
developed a Stackelberg supplier-retailer-bank game model in 
which the bank or the supplier is considered to be the leader of the 
supply channel and the retailer is taken to be the follower. They 
considered a non-cooperative channel in which demand for the 
product is sensitive price to. Maiti and Giri (2015) considered a 
manufacturing situation where a producer uses his consumed 
product as raw material for the manufacture of his new product. 
They considered a Nash game as well as a Stackelberg game 
among a number of channel settings. Jin and Wang (2020) 
considered a channel in which the members are constrained by 
financial limitations, and used a Stackelberg game to demonstrate 
that such financial constraints leads to giving of small amount of 
trade credit to the retailer. Wu et al. (2018) used Stackelberg game 
to study a supply channel involving competing unequal retailers 
with inventory replenishment. Much recently, Emtehani et al. 
(2023) modelled a multi-leader trade credit Stackelberg game. 
Yang et al. (2023) considered a Stackelberg game in a supply 
channel in which the supplier decides on the wholesale price. Jana 
and Mondal (2024) considered a Stackelberg game in which a 

supplier provides retailers with product in a market setting where 
demand depends on the duration of credit. Chu et al. (2024) 
considered a trade credit situation involving bargaining game. 
This work examines a trade credit supply channel involving a 
supplier and a retailer. It uses game theory to model a situation 
where the supplier who plays the role of the channel Stackelberg 
leader provides credit goods to the retailer and allow him a delayed 
repayment period. The retailer in turn also allows the consumer a 
delayed repayment period, and engages in product promotion. The 
work will compare two scenarios: a decentralized channel situation 
involving the provision of trade credit, and a channel setting without 
credit provision. The paper will consider the effect of the credit 
response time length – the difference in time between two credit 
periods, the manufacturer’s credit period on the promotion effort 
and the players’ payoffs and channel payoff. It is pertinent to note 
that the nature and effect of CP is a major subject of discussion in 
modelling TC settings. However, only very little has been done on 
the effect of credit response time length on important decision 
variables and payoffs. This is the centre of this work. 
 
MATHERIALS AND METHODS 
The Model 
This paper considers a TC situation in which the supplier provides 
credit 𝜓 to the retailer instead of direct financial assistance. The 

retailer is expected to repay this credit gesture by the time 𝑡𝑠. The 

retailer engages in product promotion with an effort 𝜑𝑅 as a 
motivational strategy to sell the supplier’s product. He also provides 
credit to his end-users allowing a credit repayment time 𝑡𝑅. We 
note that Figure 1 illustrates the flow of credit from supplier through 
the retailer to the consumer, and the cash flow repayments in 
reverse order. Figure 2 shows the timeline of credit repayment. 
 
        

 
 
Figure 1. Flow of Credit and Cash Repayment 
 
 

          
Figure 2. Timeline of Credit Repayment 
 
 
Notations 
We employ the following notations: 
𝑀𝑅 Retailer’s margin 

𝑀𝑆 Supplier’s margin 

𝜑𝑅 Retailer’s promotion effort 

𝛽 Promotion effectiveness 

𝑡𝑅 Retailer’s credit repayment time to the end-user 

 
 
𝑡𝑆 Supplier’s credit repayment time to the retailer 

𝑊𝑅  Retailer’s payoff function 

𝑊𝑆 Supplier’s Payoff function 
 
Promotion Function 
Advertising is largely used as a persuasive mechanism on a given 
audience towards taking action regarding sales or services. On the 
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other hand, sales promotion is employed as a temporary marketing 
campaign strategy by a firm, usually to arouse interest and 
product/service demand. Thus, these two strategies are usually 
employed to boost sales. However, while advertising can be 
employed for a relatively long time, promotion is a short term 
approach. Thus considering the close relationship between these 
two concepts we adopt the advertising-sales function 

𝑓(𝜑𝑅) = 𝛽√𝜑𝑅                                                 (1) 

as our promotion-sales function, where 𝛽 is the promotion 
effectiveness. A form of this function has been employed by Xie 
and Wei (2009) and Ezimadu (2019a). A similar trend can be found 
in Ezimadu and Nwozo (2018) in a dynamic setting, Ezimadu and 
Nwozo (2019) in a dynamic situation with retail competition, and He 
et al. (2009) in a stochastic setting. This is in tandem with the 
commonly observed saturation effect exhibited as diminishing 
returns on advertising, and promotion by extension, in the short 
term (Simon and Arndt (1980), Karray and Zaccour (2006), 
Ezimadu (2019b)). 
 
Credit Function 
We consider a refinement of Ezimadu-Ezimadu credit function 
(Ezimadu and Ezimadu 2022). This refinement considers the 
distance in time between two channel members’ credit period 𝑡𝑆 −
𝑡𝑅. We note that a large 𝑡𝑆 − 𝑡𝑅 implies early repayment while a 
small value implies a much later repayment. It is natural for the 
supplier to give credit to his retailer for early repayment, and reduce 
it as repayment time prolongs. Thus we have that 
   𝜓 ∝ 𝑡𝑆 − 𝑡𝑅.                                           (2) 
To increase revenue and payoff, the supplier would prefer a large 
margin. This can negatively affect the retailer. Thus as a motivation 
he would want to increase his credit to the retailer with increase in 
margin. That is 
     𝜓  ∝ 𝑀𝑆.                                      (3) 
The retailer’s promotion effort is fundamental to the sale of the 
supplier’s product. Thus to motivate the retailer, the supplier will let 
his credit increase with retailer’s promotion effort. As such we have 
that 

      𝜓  ∝ √𝜑𝑅.                                           (4) 

Thus from (1), (2), (3) and (4) we have that 
     𝜓(𝑀𝑆, 𝜑𝑅, 𝑡𝑆 − 𝑡𝑅)

= 𝛾𝑀𝑆𝛽√𝜑𝑅(𝑡𝑆

− 𝑡𝑅),                        (5) 

where 𝛾 is the constant of proportionality. We note that credit 
function was also employed by Ezimadu and Ezimadu (2023) in a 
Stackelbarg game setting. 
 
RESULTS 
Credit Scenario Stackelberg Equilibrium  
Each player’s payoff is given by 

𝑃𝑎𝑦𝑜𝑓𝑓 = 𝑃𝑟𝑖𝑐𝑒 𝑀𝑎𝑟𝑔𝑖𝑛 × 𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝐷𝑒𝑚𝑎𝑛𝑑
− 𝐸𝑥𝑝𝑒𝑛𝑑𝑖𝑡𝑢𝑟𝑒 + 𝐶𝑟𝑒𝑑𝑖𝑡 𝑅𝑒𝑐𝑒𝑖𝑣𝑒𝑑
− 𝐶𝑟𝑒𝑑𝑖𝑡 𝐺𝑖𝑣𝑒𝑛. 

Thus we have that the retailer and the supplier’s payoffs are given 
by 

     max
𝜑𝑅>0

𝑊𝑅 = 𝑀𝑅𝑓(𝜑𝑅) − 𝜑𝑅

+ 𝜓(𝑀𝑆, 𝜑𝑅, 𝑡𝑆 − 𝑡𝑅)                       
and  

     max
𝑡𝑆≥𝑡𝑅>𝑘

𝑊𝑆 = 𝑀𝑆𝑓(𝜑𝑅)

− 𝜓(𝑀𝑆, 𝜑𝑅, 𝑡𝑆

− 𝑡𝑅)                                                
respectively. That is. 

     max
𝜑𝑅>0

𝑊𝑅 = 𝑀𝑅𝛽√𝜑𝑅 − 𝜑𝑅

+ 𝛾𝑀𝑆𝛽√𝜑𝑅(𝑡𝑆

− 𝑡𝑅)                                               (6) 
and  

     max
𝑡𝑆≥𝑡𝑅>𝑘

𝑊𝑆 = 𝑀𝑆𝛽√𝜑𝑅

− 𝛾𝑀𝑆𝛽√𝜑𝑅(𝑡𝑆

− 𝑡𝑅).                                              (7) 
Now, maximizing  (6) with respect to 𝜑𝑅 we have 

      
𝜕𝑊𝑅

𝜕𝜑𝑅
=

𝑀𝑅𝛽

2√𝜑𝑅

− 1 +
𝛾𝑀𝑆𝛽(𝑡𝑆 − 𝑡𝑅)

2√𝜑𝑅

= 0     

implying  

      𝜑𝑅 = [
𝛽(𝑀𝑅 + 𝛾𝑀𝑆(𝑡𝑆 − 𝑡𝑅))

2
]

2

.                                 (8) 

Rearranging (7) we have 
      max

𝑡𝑆≥𝑡𝑅>𝑘
𝑊𝑆 = [𝑀𝑆𝛽

− 𝛾𝑀𝑆𝛽(𝑡𝑆

− 𝑡𝑅)]√𝜑𝑅.                                           (9) 

Using (8) in (9) we have 
      max

𝑡𝑆≥𝑡𝑅>𝑘
𝑊𝑆

= 𝛽[𝑀𝑆

− 𝛾𝑀𝑆(𝑡𝑆

− 𝑡𝑅)] [
𝛽(𝑀𝑅 + 𝛾𝑀𝑆(𝑡𝑆 − 𝑡𝑅))

2
].                       (10) 

Maximizing we have 

      
𝜕𝑊𝑆

𝜕𝑡𝑆
=

𝛽2

2
{[𝑀𝑆 − 𝛾𝑀𝑆𝑡𝑆 + 𝛾𝑀𝑆𝑡𝑅](𝛾𝑀𝑆)

+ [𝑀𝑅 + 𝛾𝑀𝑆𝑡𝑆 − 𝛾𝑀𝑆𝑡𝑅](−𝛾𝑀𝑆)}
= 0, 

implying  

      𝑡𝑆 =
2𝛾𝑀𝑆𝑡𝑅 − 𝑀𝑅 + 𝑀𝑆

2𝛾𝑀𝑆
.                              (11) 

Rearranging (6) we have 

      max
𝜑𝑅>0

𝑊𝑅

= [𝑀𝑅𝛽 + 𝛾𝑀𝑆𝛽(𝑡𝑆 − 𝑡𝑅)]√𝜑𝑅

− 𝜑𝑅 .                                                                    (12) 
Using (8) and (11) in (12) we have 

      𝑊𝑅 = [𝑀𝑅𝛽 + 𝛾𝑀𝑆𝛽(𝑡𝑆

− 𝑡𝑅)] [
𝛽(𝑀𝑅 + 𝛾𝑀𝑆(𝑡𝑆 − 𝑡𝑅))

2
]

− [
𝛽(𝑀𝑅 + 𝛾𝑀𝑆(𝑡𝑆 − 𝑡𝑅))

2
]

2

 

=
𝛽2[𝑀𝑅 + 𝛾𝑀𝑆(𝑡𝑆 − 𝑡𝑅)]2

4
                                       (13) 

=
1

4
𝛽2 [𝑀𝑅 + 𝛾𝑀𝑆 (

2𝛾𝑀𝑆𝑡𝑅 − 𝑀𝑅 + 𝑀𝑆

2𝛾𝑀𝑆
)

− 𝛾𝑀𝑆𝑡𝑅]
2

                   

=
1

16
𝛽2(𝑀𝑅 + 𝑀𝑆)2.                                                       (14) 
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We observe that (10) can be expressed as 
      max

𝑡𝑆≥𝑡𝑅>𝑘
𝑊𝑆

= [𝛽𝑀𝑆 − 𝛾𝛽𝑀𝑆𝑡𝑆

+ 𝛾𝛽𝑀𝑆𝑡𝑅] [
𝛽𝑀𝑅 + 𝛽𝛾𝑀𝑆𝑡𝑆 − 𝛽𝛾𝑀𝑆𝑡𝑅

2
].                      (15) 

Using (11) in (15) we have 
      𝑊𝑆

=
1

2
[
𝛽(𝑀𝑆 + 𝑀𝑅)

2
]

2

.                                                            (16) 

Let 𝐶𝑅𝐿 = 𝑡𝑆 − 𝑡𝑅  be the credit response time length. This means 

that a large  𝐶𝑅𝐿 implies that the distance between allowable 

payment time  𝑡𝑆 and actual payment time 𝑡𝑅 is large. This implies 

early payment. On the other hand a small 𝐶𝑅𝐿 means late payment 
by the retailer. Thus (13) becomes 

      𝑊𝑅

=
𝛽2[𝑀𝑅 + 𝛾𝑀𝑆𝐶𝑅𝐿]2

4
,                                                        (17) 

and (10) becomes 
      max

𝑡𝑆≥𝑡𝑅>𝑘
𝑊𝑆

= 𝛽[𝑀𝑆 − 𝛾𝑀𝑆𝐶𝑅𝐿] [
𝛽(𝑀𝑅 + 𝛾𝑀𝑆𝐶𝑅𝐿)

2
].                        (18) 

Now, maximizing we have 

      
𝜕𝑊𝑆

𝜕𝐶𝑅𝐿
=

𝛽2(𝑀𝑆 − 𝛾𝑀𝑆𝐶𝑅𝐿)(𝛾𝑀𝑆𝐶𝑅𝐿 + 𝑀𝑅)

2𝐶𝑅𝐿
= 0, 

implying  
     𝐶𝐿𝑅

=
1

𝛾
                                                                                         (19) 

or 

      𝐶𝐿𝑅 = −
𝑀𝑅

𝛾𝑀𝑆
.                                                            (20) 

Since 𝐶𝐿𝑅 ≮ 0 we have that (19) is the appropriate for 𝐶𝐿𝑅. 
 
No-Credit Equilibrium 
In the absence of credit we have that (6) can be expressed as  

     max
𝜑𝑅>0

𝑊𝑅 = 𝑀𝑅𝛽√𝜑𝑅

− 𝜑𝑅,                                            (21) 
so that  

      
𝜕𝑊𝑅

𝜕𝜑𝑅
=

𝑀𝑅𝛽

2√𝜑𝑅

− 1 = 0 

implying that  
     𝜑𝑅

= (
𝛽𝑀𝑅

2
)

2

.                                                                     (22) 

Further, using (22) in (7) for a situation where there is no provision 
of credit we have that 

      𝑊𝑆 =
𝛽2𝑀𝑅𝑀𝑆

2
.                                                      (23) 

Using (22) in (21) we have 

      𝑊𝑅 =
1

4
𝛽2𝑀𝑅

2.                                                    (24) 

 
DISCUSSION 
This work is based on a Stackelberg game in which the supplier is 
the channel leader, while the retailer is the follower. Based on the 
first-mover’s advantage we have that 𝑀𝑆 > 𝑀𝑅. We let 𝑀𝑆 =
200 and 𝑀𝑅 = 180. 𝛽 is the promotion effectiveness which 

indicates the rate of response to promotion, so that  𝛽 ∈ [0,1]. 

Thus we let 𝛽 = 0.2. We let the retailer’s credit period to be 𝑡𝑅 =
80, and to minimize the possible effect of credit on the payoffs we 

let 𝛾 = 0.01. 
 
Effect of the Supplier’s Credit Period and Credit Response 
Time Length on Promotion Effort 

 
Figure 3: Illustration of the Effect of the Supplier’s Credit Period 
on Promotion Effort 
 
From Figure 3 we observe that as the supplier’s credit period 
increases, the promotion effort also increases. We note that 
increasing the supplier’s credit period implies late repayment which 
goes with low credit support from the supplier to the retailer. In this 
situation, despite the low credit, he is constrained to increase 
promotion effort, because of the increase in the length of the credit 
period which in a sense suggests elongation of the sales period 
which implies (that is, leads to) increase in promotion effort. 
 
Figure 4 shows that as the credit response length increases, and 
tends to the supplier’s credit period 𝑡𝑆, that is, as repayment gets 
more and more earlier which is the same as saying that as early 
repayment time increases, the promotion effort also increases. 
That is, the more earlier repayment is made by the retailer, the 
more he engages in promotion. This is because early repayment 
will require more effort to equally ensure early sale to guarantee his 
revenue, and hence payoff. 

 
Figure 4: Illustration of the Effect of Credit Response Time Length 
on Promotion Effort 
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Effect of Supplier’s Credit Period and Credit Response Time 
Length on the Players’ Payoff 

 
Figure 5: Illustration of the Effect of Supplier’s Credit Period on 
Players’ Payoff 
 
Clearly, the plots in Figure 5 indicate that increase in the supplier’s 
allowable credit period to the retailer results in increase in the both 
channel members’ payoff. However, while the retailer’s payoff 
appears to exhibit continuous increase, the supplier’s payoff 
exhibits diminishing marginal returns which will apparently become 
clear diminishing return as his allowable credit gets elongated 
beyond the normal time. The implication is that being in-charge of 
the allowable period, the supplier is better positioned to dictate 
terms to the retailer, and should utilize his first-mover’s advantage 
to ensure that his allowable credit period is within his favourable 
range. 

 
Figure 6: Illustration of the Effect of Credit Response Time Length 
on Players’ Payoff 
 
From the plots in Figure 6 we have that as the credit response time 
length increases, the supplier’s payoff which appears larger than 
that of the retailer exhibits a downward trend. That is, for every 
increase in the credit response length (which implies earlier 
repayment, the supplier’s payoff reduces because sales time is 
short which may imply low patronage.  On the other hand, the 
retailer’s payoff increases with the credit response length. This 
clearly follows from Figure 4 where the promotion increases with 
the credit response length. This increase in promotion resulting 
from increase in the credit response length leads to continuous 
increase in the retailer’s payoff. 
We note that a competitively dominant supplier would want a 
situation where 
      𝑊𝑆 > 𝑊𝑅 . 
We note that at the point where both payoffs are equal we have 
that 

      𝛽[𝑀𝑆 − 𝛾𝑀𝑆𝐶𝑅𝐿] [
𝛽(𝑀𝑅 + 𝛾𝑀𝑆𝐶𝑅𝐿)

2
]

=
𝛽2[𝑀𝑅 + 𝛾𝑀𝑆𝐶𝑅𝐿]2

4
 

implying  

      𝐶𝑅𝐿 =
𝑀𝑆 − 2𝑀𝑅

3𝛾𝑀𝑆
∓

𝑀𝑅 + 𝑀𝑆

3𝛾𝑀𝑆
, 

so that 

      𝐶𝑅𝐿 = −
𝑀𝑅

𝛾𝑀𝑆
< 0 

or 

      𝐶𝑅𝐿 =
2𝑀𝑆 − 𝑀𝑅

3𝛾𝑀𝑆
 

By the first-mover’s advantage 𝑀𝑆 > 𝑀𝑅. 
Therefore  

      𝐶𝑅𝐿 =
2𝑀𝑆 − 𝑀𝑅

3𝛾𝑀𝑆

> 0                                                            (25) 
is more appropriate. 
Thus for 𝑊𝑆 > 𝑊𝑅  we must have that the choice of 𝐶𝑅𝐿 must be 
less than that obtained in (25) above. 
 
 
Effect of the Various Scenarios on the Payoffs 
 
Table 1: A Comparison of the Payoffs for the Various Scenarios 

   
Scenario
s 
 
Payoffs 

No-
Credit 
Scenari
o  

(𝒕𝑺

= 𝒕𝑹

= 𝟎) 

Optima
l Trade 
Credit  
(𝒕𝑺, 𝒕𝑹

> 𝟎) 

Optimal 
Credit 
Respons
e Length 
(𝒕𝑺 −
𝒕𝑹 ≠ 𝟎) 

Extreme 
Credit 
Respons
e Length 

(𝒕𝑺

≠ 𝟎, 𝒕𝑹

= 𝟎) 

𝑾𝑹 324 361 361 1225 

𝑾𝑺 720 722 722 210 

Channel 
Payoff 

1044 1083 1083 1435 

 
From Table 1 we observe that the players’ payoffs are larger with 
credit provision (which is the case of optimal 𝐶𝑅𝐿) than where there 
is no credit. We also note a similar trend for the entire channel 
payoff. However, we observe a different trend for very large credit 
response time length. In this case, while the retailer’s payoff is very 
large, the supplier’s payoff is much smaller compared to that of the 
retailer and his payoffs in the other scenarios. The implication is 
that where it is possible, the supplier should adopt credit provision 
instead of a no-credit. Further he can opt for very early repayment 
provided he has a favourable agreement which will earn him larger 
returns than what obtains in the other scenario since the channel 
payoff in this situation is larger. 
 
Conclusion 
This work considered a TC supply channel involving a supplier who 
is the Stackelberg leader and a retailer who sells only the supplier’s 
brand in a product class. The work used a credit function which is 
based on the supplier’s credit period and the time distance between 
the two players’ credit periods which we called the credit response 
time length to model a situation in which the supplier provides credit 
to the retailer allowing a delayed repayment time. The retailer in-

https://dx.doi.org/10.4314/swj.v19i4.2
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turn allows the end-user a delayed repayment time while also 
engaging in product promotion. The paper obtained the retailer’s 
optimal promotion effort, and the supplier’s optimal credit period. It 
also obtained a closed-form Stackelberg equilibrium solution for the 
payoffs for the credit and no-credit scenario. 
The work shows that the retailer increases promotion effort as the 
supplier’s credit period increases. It observed that the promotion 
effort increases with the credit response time length. The payoffs 
increase with the supplier’s credit period, with supplier benefiting 
more from his extension of credit period. It observed that while early 
repayment is beneficial to the retail, it is less beneficial to the 
supplier. The reverse is the case with late repayment. Thus to 
ensure a better payoff the supplier can insist on a sharing contract 
that guarantees late repayment or better still focus on optimal 
length. 
The work examined a supplier-Stackelberg bilateral monopoly TC 
supply channel with retailer as follower. An improvement can use 
a modification of the model to study a situation where a distributor 
is incorporated into a manufacturer-retailer channel, with the 
manufacturer and distributor providing trade credit to the retailer as 
was considered by Ezimadu (2016) with the provision of subsidy. 
Another extension can consider a multiple suppliers-multiple 
retailers channel where all the players engage in promotion. These 
extensions can provide more understanding on trade credit. 
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