%

Journal Website

Article history:

Received 27 December 2022
Revised 23 May 2023
Accepted 30 May 2023
Published online 20 June 2023

Dynamic Management and Business Analysis

ic Management and

 Analysis

Volume 2, Issue 1, pp 142-168

E-ISSN: 3041-8933

Presenting a Warranty Decision Model from the Perspective of Warranty
Providers and Buyers Using an Agent-Based Approach

Alireza. Jafarit*o, Ezzatollah. Asgharizadeh?

L PhD Student, Department of Management, Ro.C., Roudehen Islamic Azad University, Iran
2 Associate Professor, Department of Management, University of Tehran, Tehran, Iran

* Corresponding author email address: Arj1616@gmail.com

Article Info

ABSTRACT

Avrticle type:
Original Research

How to cite this article:

Jafari, A. & Asgharizadeh, E. (2023).
Presenting a Warranty Decision
Model from the Perspective of
Warranty Providers and Buyers Using
an Agent-Based Approach. Dynamic
Management and Business Analysis,
2(1), 142-168.
https://doi.org/10.61838/dmbaj.388

LI/ Cmom

© 2023 the author(s). Published by
Knowledge Management Scientific
Association. This is an open access
article under the terms of the Creative
Commons Attribution 4.0
International (CC BY 4.0) License.

Objective: This study aimed to present a warranty decision model from the perspective of warranty
providers and buyers using an agent-based approach and to analyze the effects of market conditions,
buyers’ risk preferences, and firms’ performance improvement on warranty purchase and sales
patterns.

Methodology: This quantitative and applied study employed a simulation-based modeling
strategy. Agent-based modeling was used to analyze the interactions between warranty providers
and buyers. The simulated market consisted of 30 warranty-providing firms and 200 buyers. Buyers
were modeled according to three risk-preference conditions: risk-seeking, risk-averse, and mixed.
Firms were differentiated based on product quality, product price, warranty period, and the
percentage of parts covered by warranty. The model was implemented in NetLogo, and several
scenarios were examined, including a normal market, a monopolistic market, and a market
condition involving firms’ performance improvement.

Findings: The simulation results indicated that, under normal market conditions and when risk-
seeking and risk-averse buyers were equally distributed, firms with different warranty policies,
product quality levels, prices, warranty periods, and covered parts achieved relatively similar sales
outcomes. In this condition, buyers’ preferences did not strongly shift the market toward a specific
group of firms. In the monopolistic market scenario, success was concentrated among a limited
number of warranty providers that demonstrated superior performance in at least two key factors,
such as high product quality, low price, longer warranty period, or broader warranty coverage. The
findings also showed that as more firms improved their performance, warranty providers
increasingly interacted with risk-averse buyers. This pattern was mainly explained by the greater
improvement in product quality compared with other performance factors, which increased the
willingness of risk-averse buyers to purchase and even pay higher prices. Conversely, when all
buyers were risk-seeking, firms offering lower-priced products, even with comparatively lower
quality, performed more successfully in the market.

Conclusion: The agent-based model demonstrated that warranty decisions emerge from the dynamic
interaction among firm characteristics, market structure, and buyers’ risk preferences. Therefore,
warranty providers should design their warranty policies according to market conditions and customer
behavioral patterns to improve sales performance and maintain competitive advantage.

Keywords: warranty decisions; providers and buyers; agent-based model; risk; monopolistic
market; performance improvement



https://www.dmbaj.com/
https://doi.org/10.61838/dmbaj.388
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0002-2661-6204
https://orcid.org/0000-0002-4141-0589
http://creativecommons.org/licenses/by/4.0
https://portal.issn.org/resource/ISSN/3041-8933

EXTENDED ABSTRACT
Introduction

Warranty decisions have become a strategic issue in contemporary industrial and service markets
because they simultaneously influence customer risk perception, firm profitability, product positioning,
after-sales service costs, and long-term buyer—seller relationships. A warranty is not merely a contractual
promise to repair or replace a defective product; rather, it functions as a market signal through which
providers communicate confidence in product reliability and buyers evaluate the expected value and risk
of purchase. In competitive markets, customers often face uncertainty regarding actual product quality,
future failure probability, repair costs, and service responsiveness. Under such uncertainty, warranty
coverage may reduce perceived purchase risk and strengthen customer trust in the provider. Previous
studies have shown that warranty policies are closely connected with cost modeling, replacement
decisions, product reliability, and the economic consequences of repair or replacement strategies (Park &
Pham, 2016). Warranty claim forecasting is also essential because firms must estimate future service
obligations and align their warranty policies with product usage rates and imperfect repair conditions
(Yang et al., 2016). Therefore, warranty design should be understood as an integrated decision-making
domain involving product quality, price, service coverage, warranty duration, customer expectations, and
firm-level cost constraints.

The complexity of warranty decisions increases when the heterogeneous behavior of buyers is
considered. Buyers do not evaluate warranty offers in the same way. Some are risk-averse and prefer
higher product quality, longer warranty periods, stronger firm reputation, and broader warranty coverage,
even when these features require higher payment. Others are risk-seeking and may prioritize lower prices
over extensive warranty coverage or superior quality. This behavioral heterogeneity indicates that
warranty policy cannot be optimized only through technical or cost-based calculations; it must also include
customer preferences and risk attitudes. Prior studies on warranty pricing with risk-averse buyers and
manufacturers emphasize that risk preference can meaningfully affect the acceptable warranty price, the
perceived value of coverage, and the balance between provider cost and buyer protection (Nasralahi &
Asgharizadeh, 2015; Nasralhi, 2016; Nasralhi & Asgharizadeh, 2015). Similarly, the optimization of warranty
length and product price demonstrates that providers can improve profitability by jointly considering
pricing and warranty-period decisions rather than treating them as separate managerial choices (Aggrawal
et al., 2014). Integrated optimization models also show that basic warranty, extended warranty, product
price, and post-warranty service can jointly contribute to profit enhancement and customer satisfaction
(Afsahi, 2017). In addition, two-dimensional warranty models and customized extended warranty policies
with preventive maintenance indicate that warranty structures can be adapted to more complex product
and customer conditions (Huang et al., 2017; Ye et al., 2016).

In recent years, data-driven and dynamic approaches have improved the ability of firms to analyze
warranty systems. Data mining techniques, such as association rules and clustering, have been used to
identify meaningful patterns in warranty claims, product failures, repair conditions, and warranty costs
(Fazli & Jamati Tafti, 2017; Srinivasan et al., 2016). These approaches help firms extract managerial insights
from warranty data; however, they are less capable of representing the dynamic interaction between
multiple heterogeneous buyers and multiple competing providers over time. For this reason, agent-based
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modeling is particularly relevant for studying warranty markets because it allows researchers to simulate
autonomous agents with different preferences, rules, and behavioral patterns. In complex markets, macro-
level outcomes may emerge from micro-level interactions among individual actors. Dynamic modeling in
supply chains has similarly shown that system-level behavior cannot always be understood through static
or linear approaches (Mohaghar et al., 2016). Moreover, contemporary customer-service literature
emphasizes that purchase decisions are shaped by customer experience, perceived service quality, co-
creation, satisfaction, loyalty, corporate reputation, knowledge sharing, and value perception (Batat, 2024;
Caruana & Vella, 2024; Chauhan et al., 2022; Hasanvand et al., 2022; Hijazi, 2022; Ranjan & Kadam, 2025; Tsai
et al., 2025; Turunen, 2025; Zahrawi et al., 2025). Accordingly, the present study aimed to present a warranty
decision model from the perspective of warranty providers and buyers using an agent-based approach.

Methods and Materials

This study was quantitative in nature and applied in terms of purpose. The research strategy was
based on simulation modeling, and agent-based modeling was used as the main analytical approach. The
model was designed to represent a warranty market consisting of two main groups of agents: warranty
providers and warranty buyers. The simulated provider population included 30 firms, and the simulated
buyer population included 200 buyers. The providers were differentiated according to four main decision
variables: product quality, product price, warranty period, and percentage of parts covered by warranty.
Buyers were modeled based on their risk preferences and purchase viewpoints. Their risk attitudes were
classified into three conditions: risk-averse, risk-seeking, and mixed. Their purchase viewpoints included
attention to price, quality, warranty duration, and parts covered by warranty. Several market scenarios
were examined, including a normal market, a monopolistic market, a market with improved provider
performance, and a market in which all buyers were risk-seeking. The model was implemented in
NetLogo. The simulation outputs included the pattern of buyer—provider relationships, sales success or
failure of firms, differences between successful and unsuccessful providers, and changes in purchasing
behavior under different market assumptions.

Findings

The findings showed that under normal market conditions, when risk-seeking and risk-averse
buyers were equally distributed, warranty providers with different combinations of warranty duration,
covered parts, product price, and product quality achieved relatively similar sales. In this scenario, buyers
did not show a strong collective preference for one specific type of firm. Instead, different provider
configurations were able to attract different groups of customers. For example, some firms succeeded
despite having higher prices because they offered acceptable quality or warranty conditions, while other
firms succeeded through lower prices or broader coverage. The market condition initially showed an
upward trend and then reached a relatively stable state. The results also indicated that both risk-averse and
risk-seeking buyers followed relatively similar purchasing patterns under normal market conditions.

In the monopolistic market scenario, the results were different. Only a small number of warranty
providers were able to establish effective relationships with buyers and achieve sales. These successful
firms generally had strong performance in at least two of the key variables, such as very high product
quality, very low product price, long warranty duration, or a high percentage of covered parts. The analysis
of successful providers showed that risk-averse buyers were mainly attracted to firms with higher quality
and stronger overall performance, while risk-seeking buyers were more likely to respond to lower prices



and favorable warranty duration. In contrast, some firms that would have been competitive in a normal
market failed in the monopolistic market because their performance was only moderate and not
sufficiently strong to compete with dominant providers. Thus, the monopolistic scenario showed that
ordinary or average warranty policies are not enough when market concentration is high.

The results further showed that performance improvement among firms changed buyer—provider
interaction patterns. At the beginning of the improved-performance scenario, risk-seeking and risk-averse
buyers behaved relatively similarly; however, as more firms improved their performance, providers
increasingly interacted with risk-averse buyers. The analysis indicated that improvement in product
quality was more influential than other performance factors. Risk-averse buyers, who were unwilling to
accept the risk of early product failure, responded more positively to higher product quality and were even
willing to pay more when company performance improved. The results also showed that not all firms
benefited equally from performance improvement. Some providers failed to establish sales relationships
despite improving their performance because their improvements occurred too late or were not strong
enough compared with competitors. Finally, when all buyers in the market were risk-seeking, firms with
lower-quality but lower-priced products performed more successfully. These firms also maintained
acceptable warranty performance through suitable warranty duration or parts coverage, but price
advantage was the dominant driver of market success in this scenario.

Discussion and Conclusion

The findings demonstrate that warranty decisions are the outcome of a dynamic interaction among
provider characteristics, buyer risk preferences, and market structure. Under normal market conditions,
different warranty strategies may lead to similar sales performance because heterogeneous buyers assign
different weights to price, quality, warranty duration, and parts coverage. Therefore, a single universal
warranty policy cannot be considered optimal for all customers. Instead, providers should recognize that
warranty attractiveness depends on the interaction between the firm’s offer and the buyer’s behavioral
profile. The finding that successful firms in a normal market had different combinations of quality, price,
and warranty coverage suggests that market diversity allows multiple strategic positions to coexist.

The monopolistic market findings indicate that when competition is concentrated, providers must
demonstrate clear superiority in major decision variables. Firms with only average performance may fail
even if their warranty policies appear reasonable. In such markets, buyers respond more strongly to highly
visible advantages such as superior quality, substantially lower price, longer warranty duration, or broader
parts coverage. The behavior of risk-averse buyers in this scenario is particularly important: they tend to
move toward firms that reduce uncertainty and signal reliability. Risk-seeking buyers, however, may
accept lower quality if price or warranty duration provides sufficient perceived value. This distinction
confirms the importance of segmenting buyers according to risk preference before designing warranty
strategies.

The performance-improvement scenario further clarifies that quality improvement is a powerful
driver of risk-averse buyer behavior. When firms improve performance, especially product quality, they
reduce the perceived probability of early failure and increase buyer confidence. However, the timing and
intensity of improvement are also important. Improvements that occur too late or remain weaker than
competitors’ improvements may not generate meaningful sales outcomes. The final scenario, in which all
buyers were risk-seeking, shows that low price can dominate other warranty variables when buyers are
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willing to accept more uncertainty. Overall, the study concludes that agent-based modeling provides a
useful framework for understanding warranty decisions because it captures the emergent market outcomes
produced by heterogeneous agents. Warranty providers should design flexible, segmented, and market-
sensitive warranty policies rather than relying on fixed and uniform warranty structures.
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