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ABSTRACT: User experience is a critical factor of product quality, 

especially for a manufacturer which launches product redesign similar to 

those of its competitors in the same market. Redesign in product development 

is necessary for the manufacturing industry to withstand competition. Every 

product would be customized to meet customer needs. Customer satisfaction 

is essential, and avoiding customer dissatisfaction is critical. Customers have 

the possibility of receiving a faulty item and subsequently lodging a 

complaint. Users' unfavorable experiences with a product could be used as 

feedback to improve its design. Product redesign begins with the 

identification of functional components. Customer needs are generally 

utilized to prioritize functional components, whereas complaints and failure 

modes, which are also crucial for improving product reliability, are often 

overlooked. This study utilized customer requirements, complaints, and 

failure analysis to determine the critical components of a two-burner stove. 

The method accomodates the failure mode and effect analysis (FMEA) and the 

Kano model to improve product failure and bolster customer satisfaction. 

Results of the implementation framework indicated that pan support is could 
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not attach tightly. The dented main body, a hard-to-assemble body plate, and 

a hard-to-assemble side plate are the top three priorities to be redesigned. 

 
KEYWORDS: Complaint; Failure Mode Effect Analysis; Kano; Product 

Redesign; User Experience 
 
 

1.0 INTRODUCTION 
 

Most new products in the market today are developed using redesign 

techniques [1]. A product that has been on the market for a while must 

be redesigned to maintain its competitiveness. There are numerous 

motivations for redesigning a product. Design flaws may be identified, 

or the needs of customers may change [1]. In addition to enhancing 

quality, reducing costs, extending product life, and minimizing 

environmental impacts, product redesign can also enhance product 

quality, cut expenses, and lengthen product durability. Consequently, 

product redesign is a fundamental aspect of product development.  
 

User satisfaction and complaints are reflected in the user experience. 

This information contributes to the enhancement of product quality. 

The process of developing a produced product encompasses customer 

specifications, starting from the first concept stage and extending to 

the detailed technical design., but also the initial concept, engineering 

design [2], [3], [4] and also customer complaints [5], [6], [7], [8]. In prior 

research, an integration model for product development based on 

FMEA-Kano has been developed. These studies strive to enhance 

quality and customer satisfaction by better understanding customer 

needs and design requirements [9], [10], [11]. Shahin et al.[12], [13] and 

Ma et al. [11], [14] determined which product components could be 

designed more reliably through an integration model of QFD-FMEA. 

Ginting et al. [15] effectively describe the combination of DFMA and 

QFD model in a brief literature review.  

 

There are research opportunities in QFD-FMEA and DFMA 

approaches, dealing with the industry's engagement to increase 

competitiveness and product quality. The QFD-FMEA model is used 

to analyze consumer needs and product failure mechanisms. In 

addition to meeting consumer needs in design improvement, 
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uncertainty and risk of failure should also be considered in the 

decision-making process at the initial design stage. These 

considerations help determine the manufacturing process planning 

strategy [16], [17]. 

 

Moreover, it is challenging to figure out accurately difficulties in 

product redesign at the early design phase, particularly when it comes 

to ensuring customer satisfaction by addressing customer complaints 

and accomodating failure modes data from user experience. Various 

integrated design models were developed and offered to deal with this 

problem. Nonetheless, initiatives to incorporate all three factors into 

the early conceptual planning phase of product redesign have yet to be 

successful. The research question addressed in this study is how user 

experience can be used to determine the critical components. To 

answer this question, this research develops and implements an 

integrated framework of product redesign based on user experience, 

which includes customer needs, complaints, and failure modes. The 

objective is to determine the priority of product redesign components. 

 

2.0  MATERIAL & METHODOLOGY 
 

2.1  Basic Model 
 

Any potential dissatisfaction consumers may experience during 
purchasing, using, or repairing the product is defined as complaint 
behaviors. The concept of complaint behaviours is a subfield within the 
realm of post-purchase consumer behaviour. Consumer complaints 
can indicate customer loyalty and dissatisfaction. Donoghue et al. [18] 
demonstrated that complaint behavior can encourage customer loss, 
while cost reduction by retaining loyal customers is prioritized over 
attracting new customers. 
 
The Kano model determines whether there is a correlation between 
customer satisfaction and dissatisfaction and the extent to which 
consumer needs are met. In addition to fundamental and special 
requirements, Kano principles can help uncover extraneous variables 
that can be addressed without impacting the consumer's impression of 
the product or service.. The Kano model was chosen because it details 
the basic and specific criteria [4]. Shahin et al. [11], [17] incorporated 
the FMEA-Kano approach for product improvement to satisfy 
customer and design requirements more closely. Ma et al. [10]  
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established a model development for product redesign with higher 
reliability based on the QFD-FMEA approach. User experience and 
complaints are represented by consumer feedback. It is always the 
company's responsibility to improve a product in response to customer 
complaints or claims. It corresponds to the quality initiatives' practices. 
 
FMEA is a method for identifying product component failure forms 
and analyzing product reliability. The process of identification, 
analysis, and the impact of failure on the product or system structure 
is carried out systematically by FMEA [17]. QFD is a product 
development approach utilizing consumer information to develop new 
product innovation strategies to satisfy customers optimally. Its main 
goal is to collect all the information on consumer demand for a product. 
The combination of the QFD and FMEA approaches also benefits Gu et 
al. [20] by considering the risk of each form of product failure and 
customer needs during the design process. FMEA analysis still needs 
to utilise pertinent data on customer needs and technical attributes to 
resolve the priority sequence for identifying failure modes. Therefore, 
integrating the QFD and FMEA diagnostic approaches could cooperate 
with failure reduction. As shown in Fig. 1, this study investigates the 
conformance and interdependence of FMEA and QFD and develops an 
integration framework for FMEA and QFD based on customer 
complaints. 

Figure 1: A basic model of integrated FMEA and QFD [20] 
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and product malfunction mechanisms. Consumer needs play a crucial 

role in product design and enhancement. Uncertainty factors and 

failure risks in product redesign necessitate consideration of failure 

modes and risks throughout the decision-making process in the early 

design stage prior to applying strategies in the manufacturing process. 

However, it can be challenging to address issues in product redesign 

precisely during the early stages of early design, mainly when 

providing a user experience that accommodates consumer complaints 

and prior product failure modes. Some integrated design models have 

been put forth to deal with the issue. 

 

Nonetheless, attempts to incorporate the three factors into the initial 

conceptual planning stage of product development have failed. An 

emerging challenge is using consumer feedback regarding product 

complaints alongside data on product failures to determine which 

components should be prioritised for redesign. This study presents a 

recommended methodology for redesigning a product based on an 

analysis of client needs, complaints, and failures. 

 

2.2  Proposed Integrated Model Development 
 

The integrated model's workflow is illustrated in Figure 2 . In the QFD 

analysis procedure, both FMEA and Kano-QFD are utilized for 

preliminary prediction analysis to ensure that the most dependable 

products with the lowest risk are produced to meet the end users' 

needs. They have strong complementarity and improve product 

reliability in multiple ways. The integrated solution in this study 

employs a new methodology to product pre-analysis. The kano-QFD 

model was developed in three phases, with the primary quality house 

deployment starting from user complaints and requirements to design 

characteristics. Since consumers provide real complaints, using 

complaints as a customer need in product development improves the 

accuracy of customers' requirements. The second is FMEA, which 

identifies potential failure modes, causes, and consequences. The 

FMEA yields the failure level as the risk priority number (RPN). The 

third deployment is the secondary quality house in response to the 

modified fault mode improvement priority proposal. 

 

The proposed method integrates FMEA, Kano, and quality function 
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deployment (QFD), utilizing Figure 1 as the basic model. Two phases 

of QFD are included in the proposed method. FMEA was updated with 

QFD's findings. Failure modes are prioritized in the first phase based 

on failure effects, and failure causes are prioritized in the second phase 

based on failure modes. In the second phase, the Kano questionnaire's 

quality was measured. The Kano two-dimensional quality 

classification was subsequently incorporated into the FMEA. In FMEA, 

the failure mode can affect and adjust the risk priority number (RPN). 

The proposed method is an example of the so-called "integration of 

FMEA and QFD" since QFD comprises the three main parts of FMEA. 
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Figure 2. Proposed Integrated Model Development 

 

2.3  User Experience Assessment based on FMEA-Kano Model 

Development 

 

Through the phases of design planning and component assembly, the 

production-driven study procedure was analyzed. Failure of the 

component was identified using the company's FMEA assessment. 

From the assessment of 17 obtained components, 27 failure modes were 

used as parameters for product enhancement. The component function 
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and failures listed in Table 3 served as a standard for later product 

quality measurements.  

 

After identifying the failure modes, two additional stages were 

performed concurrently. First, the identified failure was evaluated by 

expert judgments to determine the priority failure from the company's 

perspective, and then it was processed with the customers' perspective 

in mind. The team of experts comprises design engineers, production 

engineers, R&D staff, quality engineers, and people who use the 

product. The Table 3 contains a comprehensive expert assessment of 

FMEA. In the second step, the study developed a Kano questionnaire 

to assess customer satisfaction. The questions consist of two primary 

components. For each failure, a pair of Kano questions were devised, 

to which the customers may respond with one of five possible feelings. 

Consequently, the Kano positive (functional) and negative 

(dysfunctional) questionnaire construct, including the 5-point response 

scale for each failure question, must be adjusted. However, 38 potential 

consumers were surveyed about their feelings regarding 27 serious 

product component failures. By understanding customer insights, 

prioritizing product enhancement could be made more relevant and 

on-target. The FMEA-Kano assessment's priority was determined in 

Table 3. Based on the assessment, the failure priority could be 

determined from both the company's and customers' perspectives. 

Table 1 provides the identified top ten potential failures that could be 

considered for improvement. 

 

Based on Table 1, the study could obtain the potential failure by 

making specific improvements to the components related to the failure 

modes. At least 13 potential failure modes of nine components require 

improvement, whether from the company's or consumers' 

perspectives. However, the results do not show the priority of all the 

potential failure modes. Therefore, the data were assessed in the second 

step of the QFD assessment. Elements of the developed QFD is in 

agreement with Gu et al [20]. The list of components based on a 

potential failure mode is presented in Table 2. 
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Table 1. List of top ten priorities of potential failures 
Priority Company’s perspectives Customers’ perspectives 

processing 1 F22 F24 
2 F1 F22 
3 F24 F1 
4 F15 F25 
5 F2 F27 
6 F4 F12 
7 F25 F15 
8 F14 F2 
9 F16 F4 
10 F20 F13 

 

Table 2. The potential failure mode of each component in detail 
Failure Keyword Component Name Potential Failure Mode 

processing F1 
Main Body Plate  dented main plate body 

F2 hard to assemble 
F4 Side Plate hard to assemble 
F12 

Pads 
Loose pads 

F13 wear-out 
F14 

Burner-cup 
crusty 

F15 expand 
F16 Burner Cap crusty 
F20 Burner Stem crusty 
F22 Lighter ignition fails 
F24 

Knob 
unable attached tightly 

F25 stuck when it was rotated 
F27 Pan Support unable attached tightly 

 

Table 3. List of stove component functions and failure mode 

Failure 

Keyword 

Component / 

Part Name 
Function Failure Mode 

F1 Main plate 

body 

to encase the internal components 

and serve as a base for other 

components placed above. 

Dented main plate body 

F2 hard to assemble 

F3 Side plate To provide lateral support for the 

Main Body Plate and serve as a 

seating component for the internal 

components. 

dented side plate 

F4 hard to assemble 

F5 Bottom plate to support the structure from 

behind 

dented bottom plate 

F6 Support pillar 

base 

to reinforce and interconnect each 

plate more effectively 

loose 

F7 long assembly time 

F8 Transversal 

Stiffener plate 

to increase the strength of the 

structure and place the inside 

components 

crack & bend 

F9 Longitudinal 

stiffener plate 

to enhance the structural integrity 

and properly position the internal 

parts of the ignition system. 

crack & bend 

F10 Inner pipeline to assign the gas to the burner stem crust 

F11 Support base to support the base of the structure loose 

F12 Pads to stabilize the stove so it less loose 
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Failure 

Keyword 

Component / 

Part Name 
Function Failure Mode 

F13 moving or shifting wear-out 

F14 Burner cup to disperse the gas evenly before 

burning 

crusty 

F15 expand 

F16 

Burner cap to ignite the flame 

crusty 

F17 expand 

F18 failed to go get the fire 

out 

F19 Screw to join the components together  screw looseness 

F20 Burner stem to carry and enrich the gas before it 

is released into the burner 

crusty 

F21 expand 

F22 Lighter to ignite the flame ignition fails 

F23 Pipe hook to hold up the pipe and not move 

easily 

unable attached tightly 

F24 Knob activating and deactivating the 

stove, as well as adjusting the 

intensity of the flame. 

unable attached tightly 

F25 stuck from rotated 

F26 Pan Support to provide support and enhance the 

stability of the cookware 

throughout the cooking process 

broken/crack 

F27 unable attached tightly 

 

3.0  RESULTS AND DISCUSSION 
 

Arto Metal International Company is a local two-burner stove 
manufacturer in Sidoarjo, Indonesia. It was examined to determine the 
implementation of the proposed method. The gas stove manufacturing 
company was examined for product redesign and quality 
improvement. Consequently, this study aimed to enhance the quality 
and quantity of local industrial production throughout the past few 
years. 
 
This study necessitates dependable and accurate data. Consequently, 
the questionnaire will undergo testing to ensure its reliability and 
validity before being employed as the primary data source. The most 
critical step in making the product design matrix is translating 
customer needs into technical needs. This research aims to explain the 
general specifications for the design that will be developed. The QFD 
assessment has two phases; the failure mode is prioritized based on 
failure effects and causes. House of Quality (HoQ) analysis was 
conducted using the approach. The analysis employed importance 
ratings derived from the severity weight of FMEA-Kano and the 
interrelationship weight in the cell provided on a three-point scale of 
engagement (strong: 9 symbolled ●; medium: 3 symbolled ○; and 
weak:1 symbolled ▽). The production manager filled out the technical 
characteristics questionnaire. The case study, which aimed to 
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demonstrate the use of a pilot survey, had 34 respondents 
participating, selected through judgment sampling. The Pearson 
approach was used to validate the results and expectations of sorting 
tools. The reliability test of Kano model data was conducted using 
Alpha Cronbach, with a significance level of 5%. However, it's 
important to note that the use of such a small sample size may lead to 
unreliable results in some instances, which is a potential limitation of 
this study. The House of Quality (HOQ) matrix is derived from a 
questionnaire that assesses technical qualities and captures the 
requirements of quality control staff. The assessment of customer 
relevance based on technological attributes relies on the modus score 
of each question item in a closed questionnaire. 
 
By considering the interrelationships between failure modes, failure 
effects, and failure causes, the suggested method is predicted to 
overcome a fundamental flaw of basic FMEA. After obtaining a list of 
potential failure modes from the FMEA-Kano phase, the next step is to 
rank thirteen potential failure modes based on the HoQ analysis of 
QFD. Figure 3 describes the HoQ analysis of the first QFD phase. 
 
Once the first phase's data analysis is complete, the output weight 
should be transmitted to the second phase's assessment. In the second 
phase, importance ratings are determined using the inverse values of 
the priorities. The evaluation in the second phase will yield a more 
relevant weighting and failure mode ranking, which may be 
considered in design improvement in the recommendation steps. 
Figure 4 shows the QFD evaluation for the second phase. 
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Failure Effects 

 

8 The structure changes          o     o  o    

4 Moving structure         o           

8 Ignition fails      o  ∆  o  o    ∆     

8 Imperfect flame/ red fire        o        ∆  o   

6 unstable         o          

 Total Weight 162 162 162 90 30 96 56 96 96 144 40 120 162 

Figure 3. The first phase of QFD analysis 
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Importance 

Rating 

 Failure Causes Imprecise 

installation 

Improper 

maintenance 
Excessive Overload 

T
o

ta
l 

w
ei

g
h

t 

P
ri

o
ri

ty
 

Failure Modes  

1 Dented main body plate ● o  o  ● 24 2 

1 Hard to assemble body plate ● o  ∇ ∇ 14 3 

1 Hard to assemble side plate ● o  ∇ ∇ 14 3 

0,2 Loose rubber pad ● o  ● ∇ 4,4 7 

0,13 Wear-out rubber pad ∇ ● ● ∇ 2,5 9 

0,25 Crusty burner cup  ● ●  4,5 6 

0,17 Expanded burner cup  ● ●  3 8 

0,25 Crusty burner cap  ● ●  4,5 6 

0,25 Crusty burner stem  ● ●  4,5 6 

0,5 Ignition lighter fail  o  ●  6 5 

0,14 The knob is unable attached tightly. ● o  o   2,14 10 

0,33 Knob stuck from rotated. ● ● ●  9 4 

1 Pan support is unable attached tightly. ● ● ● ● 36 1 

+ 

+ + 
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Figure 4. The second phase of the QFD analysis 
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As Figure 4 shows, the priority of the potential failure mode can be 
determined. One of the benefits of integrating FMEA and QFD is the 
effect of new priorities of failure on their basic ranking on severity 
weight in a previous FMEA-Kano assessment. The emphasis outcomes 
from the failure mode are derived from the assessment. Hence, the 
second phase of QFD indicates that pan support is unable to attach 
tightly, the main body is dented, it is hard to assemble the body plate, 
and it is hard to assemble the side plate; these are the top three 
priorities to be redesigned. 
 
Traditional FMEA in practical settings commonly uses the 
rudimentary Risk Priority Number (RPN), which has faced significant 
scrutiny in academic literature due to many shortcomings. 
Consequently, this approach imposes certain limitations on the 
effectiveness of problem-solving. One of FMEA's most critical 
unsolved problems is the need for more research on how failure modes, 
effects, and causes are related. A failure mode may have multiple 
potential causes with varying occurrence probabilities. It may appear 
challenging for FMEA practitioners to determine the severity of 
failures during the design phase and before their occurrence; however, 
the proposed method could provide this advantage through a new 
pair-wise Kano. In addition to this advantage, there may be some 
disadvantages associated with the new approach. The time-consuming 
nature of the survey, the inadequacy of the failure data, and the 
difficulty in locating customers who share the same feelings and 
reactions to product failures are three of the most significant 
limitations. Nevertheless, the proposed approach is more customer-
centric than the conventional approach. 
 

4.0  CONCL U S ION  
 

The objective of this research has been achieved. The proposed model 
development for product redesign was constructed by utilizing user 
experience, complaints, and failure analysis to determine the critical 
components of the product. The effectiveness of conventional FMEA 
has been enhanced, and to consider the interrelationships between 
FMEA elements, QFD was integrated with FMEA for this model 
development. The integration model develops in three phases. First, 
the deployment of key quality houses from user complaints and 
demands to design characteristics, is known as the Kano-QFD study. 
Customer requirements are enhanced in accuracy when complaints are 
utilized as a user experience for product improvement, as customers 
express factual grievances. Another method is FMEA, which involves 
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identifying potential failure modes, their causes, and their 
implications. FMEA calculates the failure hazard rate and expresses it 
as a risk priority number (RPN). The third step involves implementing 
the secondary quality house based on the technical answer to the 
proposed priority for improving fault mode. The ARMET stove 
manufacturing company was used to examine the proposed two-phase 
QFD–FMEA approach. This study considers FMEA as an effective 
failure identification method for a product and the structure of its 
constituent components. Consequently, when employing FMEA, 
studies should examine the scope of the coverage by the quality of 
must-be products through the Kano approach and be based on 
customer perceptions of the severity of product failure's effect. Results 
of the implementation framework indicated that pan support could not 
attach tightly. The dented main body, a hard-to-assemble body plate, 
and a hard-to-assemble side plate are the top three priorities to be 
redesigned. 
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