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quality requirement and assurance are also increasing and supported with re-
levant quality certification. For understanding the quality certification in used
merchandise, the paper explores the evolutionary process of the phenomena.
The research attempts to create an evolutionary game model encompassing
retailers and consumers trading used merchandise. Further, the model used
for the analysis assumes that retailers have examined and repair the (E and R)
capability of the used inventory. The model suggests that purchase and selling
prices do not affect the stable evolutionary strategy (ESS); however, the cost
of quality certification significantly impacts the model. The E and R capability
of retailers impact the transaction as it reduces the price of used merchandise.
The transaction cost and utility of the merchandise are motivating factors for
the used market. Based on the research outcomes, government regulators
should participate in the used merchandise transaction by providing a
low-cost quality certification. The governmental authorities should intercede
to offer a fair environment for both retailers and consumers and earn revenue
as a minimum fee on the transaction.
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1. Introduction

Due to their evolved society and culture, developed countries have erected laws
and regulations to safeguard the interests of all parties in a business transaction,
whether seller or buyers (Xiao, 2020). However, in contrast, in developing coun-
tries, the law does not fully protect consumers. The cost of dispensation is high,
and it still evolves to cover all aspects, especially the buyer and seller relationship
for used business transactions (Kwarteng et al., 2018). However, in comparison,
online selling in developing countries has traceability inbuild for a higher satis-
faction level for consumers: a time frame is given to experience and inspects the
new merchandise (Cao et al., 2018). According to Cao et al. (2018), the return
merchandises increase the used merchandise inventory. The inventory increase
of used merchandise and traceability gives retailers advantages, which could also
benefit consumers if government authorities issue a quality certification (Cholez
& Trompette, 2020; Fathalla et al., 2020; Huang et al., 2020).

The low-income consumer in a developing country could benefit from such
used merchandise as its acquisition is the cost is low (Chukova & Shafiee, 2013;
Kwarteng et al., 2018). According to Chukova & Shafiee (2013), the government
authorities in developing countries must maintain a balance between supplier
and customer and dispense justice for consumer complaints. The government,
while administering justice, also ensures that the economic market remains in-
tact (Thavalingam & Karunasena, 2016). Consumers sometimes also complain to
authorities of faulty merchandise, resulting in the retailer being punished (Chu-
kova & Shafiee, 2013). In such a situation, the retailer’s counter-strategy is to sell
at a lesser price to avoid consumer complaints as such merchandise is not certi-
fied. After inspecting and testing, the Chinese authorities warrant the used in-
ventory through rules known as “Chinese General Rules of the Used Goods Qu-
alification.” However, the retailer if choose to cooperate has to pay the authori-
ties a certain amount as service charges for inspection and testing of the used
merchandise. Besides government inspection the retailers can also use its capa-
bility of E and R in order to reduce after sale customer complains.

The capability ensures that retailers examine the merchandise and any fault
repair before selling it to the customer. Both parties in the transaction would
play the game to seek advantage as retailers would like to avoid government
testing while the consumer would try to ensure that they buy the certified mer-
chandise at the lowest price. As the trade of used merchandises increases, cus-
tomers and retailers can learn from the completed transaction to make the right
decision (Silveira & Vasconcelos, 2020). The profiteering by retailers will not
reduce until the transactions become stable. The stable state is known as the
“evolution processing of used merchandises transaction.” The used transaction
game between retailers and consumers is shown in Figure 1.

The game of winning over the other side directs the current study to apply
evolutionary game theory to understand the insights and study the transactional

competition between retailers and used merchandise buyers. The most significant
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Third party
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Figure 1. Retailers and consumers are playing a transactional game.

contributor to the used market is the retailers who supply the merchandise
(Xiao, 2020). The study gives a fresh perspective in the context of used mer-
chandise transaction theory to contribute academically.

2. Literature Review

Leagile Strategy and Organizational Performance

The growing environmental and social issues are the main factors that are caus-
ing much attention for scrapping and replacing merchandise (Huang et al., 2020;
Kleber et al., 2012; Yu et al., 2021). Whereas trade-in means that a consumer
trades old merchandise for buying new merchandise (Zhu et al., 2016), the re-
tailer plays a significant role in the transaction. The research by Zhu et al. (2016)
uses Nash Equilibrium to study retailer role in a trade-in; the study results sug-
gest that retailer role is a competitive advantage that impacts financial perfor-
mance. Similarly, Xiao’s (2020) study on retailers’ inclination to engage in
trade-in highlights regular customers as an essential factor that increases and
impacts retailer inclination to engage.

Besides retailers and customers as contributing factors in trade-in transac-
tions, Huang et al. (2014) explore the role of government. The study reveals that
financial gains are significant to attract retailers to trade-in for increase resource
utilization to impact environment protection. The chief benefit of better re-
source utilization of virgin raw material is that government authorities allow re-
tailers and customers to engage in trade-in. Another critical study in the similar
context of the trade-in is by Cao et al. (2018): the trade-in channel and their cost
on the transaction. The study suggests that logistic cost is significant for brick
and wall retailers than online or offline collection channels. As the stock of
number used merchandises increases, it reflects that more research requires for
future development.

The current aim of the research at hand is to highlight the insights in the
send-hand merchandise transaction between customers and retailers. The essen-
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tial requirement of the transaction is to have fairness and balance between both
parties, which results in socio-economic benefit. The trade between both cus-
tomer and retailer has bounded reality constraints, thus requires applying evolu-
tion game theory.

The used trade study by Yu et al. (2020) uses evolutionary game theory in au-
tomotive recycling, reflecting between customer and government. Similarly, in
the context of evolutionary game theory, Su (2020) uses the same technique to
propose an evolutionary game model that studies stable strategies between gov-
ernment, recyclers, and waste producers.

Fang et al. (2020) use evolutionary game theory to propose a certification
model in bounded rationality. The primary player in the game theory pressurizes
small players to collaborate. However, the result can be in favor of a defensive
approach which results in bearing the pressure. Kolokoltsov (2017), based on
primary player and small players interactions, has proposed an evolutionary in-
spection game on conflict interaction in the context of a larger class. Kolokoltsov
(2017) divides the groups into two (retailer and consumers); the two groups
constitute small players. The retailers will be absorbing the pressure from the
customer group.

Further, the model assumes that government would slap punitive action
against retailers in case of any complaints from the customer. Based on the lite-
rature review of the evolutionary game model and limited rationality of custom-
ers and retailers, the study proposes a model on used merchandise transactions
for analysis. The model also uses the E and R capability of a retailer as a factor.
Based on the investigation, the study brought forward the policy implications
and recommendations that will contribute both academically and practically to

used merchandise.

3. Model and Results
3.1. Model

Based on sellers E and R capability, the research aims to study the behavior evo-
lution process of customers and sellers through used merchandises transaction.
By employing E and R capability, the sellers can decrease complaints from used
merchandise buyers. The resulting would be two situations in the construction
of a game model for used merchandise. In the first situation, the E and R capa-
bility is present in sellers, while in the second situation, it is missing. Following
are the parameters in the used transaction game model:

P, The merchandise selling price.

C, , The merchandise buying price.

C. > Used merchandise certification cost.

C, Excess costs bear by the retailer on the merchandise without certificates
compared to certified inventory that buyer is demanding.

p , Buyer knowledge of proper protection’s coefficient.

&, Retailer’s E and R capability’s coefficient.
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K Punitive action by government authorities.

e, , the utility of buying used certified merchandise.

e,, the utility of buying used certified inventory without customer intention
to purchase certified merchandise.

g, , the utility of buying used non-certified merchandise, where buyer intents
to buy accredited merchandise.

g, the utility of buying used non-certified inventory, where buyer intents to
buy non-certified merchandise., € >¢€, >¢e, >¢;.

The model assumes that sellers choose a rate to certify the used item strategy.
Ais x(Hand 1-x isthe strategy B where sellers intents not to approve the used
item. Also, y are buyers who aim to purchase certified used merchandise (C),
and 1-yare buyers that have no aim to buy certified used inventory (D).

1) Scenario 1: The sellers are qualified QCs, and they will not sell the faulty
merchandise to the buyers. Thus, for the sellers, the reproduced dynamic equa-
tion for strategy A, and for the buyers, the reproduced dynamic equations for

strategy C respectively are:

dx
af=Xa—X)Kp—§N<+YQ—CJ (1)
dy
E = y(l_ y) [X(e1 _e2)+(1_x)(e3 _e4)] (2)
—(p-8K
When %:O,then, X" =0,1, y':M.
dt C,
When ﬂzo,then, y"=0,1, X'=L,and
dt e —6,+6e, —¢

_ %% o
e —e,+e, —&,
Therefore, the stability of both parties (buyers and sellers) can be shown be-
low in Figures 1-2, when ¢, >c, —(p—-&)K >0.
2) Scenario 2: The sellers are unqualified QCs (E and R), and they are likely to
sell the faulty merchandise to the buyers. Thus, for the sellers, the reproduced

dynamic equation for strategy A, and for the buyers the reproduced dynamic

Yo

' §DV;1*
e

D4
0 X
1

Figure 2. The used transaction behavior evolution process of sellers and buyers when

c,>C.—(p-&K>0.
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equation for the strategy C respectively are,

(;—)t(:x(l—x)(pK+ycs -c.) (3)
dy
E = y(l_ y)[X(61 _ez)+(l_ X)(e3 _64)] (4)
-pK
When %zo,then, X" =0,1, y':CC—p_
dy & —&

When E:O,then, y" =01, x'=

e, —€

1>—=
€, —€,+6 —§&

>0.

3.2. Results

1) Scenario 1: The function (1, 2, 3, 4) presents the buying price ¢, and the
selling price P of the used merchandise, which does not impact the ESS of the
transaction game. Following the analysis of the model, it reflects that
C,>C, —(p—&)K >0 (1, 1) and (0, 0) are ESS. Hence it proves that sellers of
used merchandise would certify as more buyers would like to buy certified
products. Concerning Figure 2, the ESS is established in the starting state both
by buyer and seller. The location of starting from is D1 + D2; the ESS at this
point will be (1, 1). When the starting start is at D3 + D4, the ESS will be (0, 0)
the key of ESS when ¢, >¢, —(p—&)K > 0. While, when ¢, <(p—-&)K, estab-
lished only one ESS that is (1, 1). The results suggest that both parties will opt to
transition for certified used merchandise in any starting state irrespective of
long-time interaction between both parties. Further analysis of scenario 1, when
c. —(p—&)K >c, (0,0) suggests being the only ESS that reflects that for uncer-
tified merchandise where certification is short of supply, the buyers intend not to
certify such products.

2) Scenario 2: Scenario two results of the evolutionary game on used mer-
chandise transactions do not correlate with buying and selling the merchandise.
The sellers who do not possess the E and R capability will risk government puni-
tive action to sell faulty merchandise. The results are somewhat like scenario 1,
with the addition of £K that is corrective authority action. If ¢, >¢, — pK >0
results to two ESS for the used inventory: (0, 0), (1, 1) and the (x',y") point, is
essential as it can be the group game’s ESS. If ¢, < pK , in any initial state, the
ESS will remain (1, 1). If ¢, —pK >c, in any initial state, the ESS of transac-

tion of the evolutionary game will be (0, 0).

4. Discussion

The research aims to seller’s and buyer’s behavior for used certified merchandise
during its transaction between the two stated groups. The buying and selling
prices of the used merchandise do not influence the behavior of buyers and sel-

lers in the case of non-certified merchandise. Nevertheless, the certification cost
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has an influence on buyer and seller transactional behavior. Likewise, Thomas
(2003) claimed used transaction cost substantially impacts buyers buying used
merchandise requires fair market regulations. The used merchandise’s low price
is the crucial reason for buyers. However, the high cost of certification for use
merchandise diminishes the price advantages for both seller and buyer.

According to Santos et al. (2021), the E and R capability for used merchandise
is an essential factor that impacts the market’s socio-economic aspect. Similarly,
the research at hand also shows that seller E and R capability of seller affects the
transaction behavior of both buyer and seller in used merchandise. The E and R
capability is a competitive advantage in which sellers could provide after-sales
services for used items and brand new merchandise.

Every passing day the awareness of consumer rights is increasing, and buyer
demands the transparency in used merchandise transaction. The sellers have to
match the demand for transparency in the transaction. Compared to online
merchants, offline sellers have better traceability (Cao et al., 2018). However,
once the capability E and R is created, the trust of the online merchant will also
increase for the consumer. Once the capability is developed, the buyers have a
low-cost option and engage with a government agency for used merchandise.
The ability will enable buyers to rectify if any faulty merchandise is sold to the
buyer and avoid punitive action in case of complaint. The advantage of price and
transparency in the used inventory are essential factors in the transaction; how-
ever, the government should provide justice to fraudulent sellers who do not
rectify faults in used merchandise.

According to Jia and Li (2019), the seller of certified products is a strong
competitor compared to merchants selling low-quality new merchandise. The
seller of used merchandise creates similar transparency of a new product; the
price advantage of a used merchant could provide a real competitive advantage

to the merchant.

5. Conclusion

The research explores the behavior evolution process for used certified mer-
chandise during its transaction between buyers and sellers with their capability
for E, and R. A game model is proposed based on evolutionary game theory. The
success is based on the advantage gained by both buyer and seller during the
transaction. The cost of certification is an essential factor for sellers’ deci-
sion-making process. However, the seller’s E and R capability is a substation for
used products quality certificates to complaints in case of any faults in the sold
merchandise. However, the importance of quality certification for used invento-
ry cannot be ignored, as it increases the utility for the buyer during the transac-
tion. Besides, the E and R are still the most cost-effective method compared to
low-cost government certification for used merchandise for buyers.

Therefore in the light of the results from the research, it is critical to suggest

that a system should be in place to provide transparency for transactions in the
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used product so the rights of buyers can be protected and complaints could be
rectified in case of faulty merchandise. The government should review the qual-
ity certification charges. It would encourage the recyclers to enter the used mer-
chandise market, which could positively impact a country’s economy and sus-
tainability. Besides certification, the results also reveal that sellers should create
E and R capability to create good relations with buyers as all complaints would
be rectified because of the developed capability.

Therefore, the created capability can reduce the transactional cost and attract
buyers to the used merchandise market. The buyer’s demands could improve
utilities provided by buyers resulting in a growing, and active used merchandise
market could establish. The research contributes a new point of view for the li-
terature on used merchandise transactions and provides practical suggestions to

increase the used merchandise market.
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