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 Abstract 
Customers and their perception towards service are considered as a determinant of service failure, and 
so, service failure and its prevention must be looked into from the perspective of the customers. This 
paper presents a customer-centric service failure prevention framework, which aims to provide a ho-
listic way of service failure prevention by integrating service delivery assessment and failure analysis 
from a customer perspective, encompassing failure identification, assessment and prioritization of fail-
ures as a basis for corrective actions. Customer journey, service clues, and customer oriented-FMEA 
are employed to develop the proposed framework. The approach was applied to an enrolment process 
showing that using customer journey assists in determining customer processes, needs, wants and 
touch points in the service, and when used together with service clues further facilitates systematic 
and effective unveiling of potential failures that are important to customers. Assessment of failures 
and its prioritization with customer perspective leads to better prioritization that is reflective of the 
voice of customers. The case study shows that higher risk is imposed by actions emanating from the 
employees, reinforcing further that service failures not only concern functionality of the service but 
equally important also are the encounter of customers with service employees and the environment. 
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1. Introduction 

The society now is becoming predominantly service-based. 
Service sectors such as healthcare, finance, banking, educa-
tion, retail, transportation, infrastructure, food and restaurant, 
hotel and tourism are now becoming prevalent in the market. 
Indeed, more and more people are now utilizing services, and 
even businesses themselves employ services from other com-
panies, making service an integral and crucial part of today’s 
global economy (Fitzimmons and Fitzimmons, 2011). The 
growth of service industry becomes a challenge for companies 
having the same business offerings. A company must differ-
entiate itself from others to be competitive, and the ability to 
offer superior service is well recognized as a major differenti-
ator in the competitive market (Shin et al., 2017). Even man-
ufacturing firms are leveling up their competitive advantage 
by offering a variety of services to their customers (Gronroos, 
1988), acknowledging that product quality and price are no 
longer the only two factors considered by customers in their 
buying decision (Antonacopoulou and Kandampully, 2000). 
Businesses strive to provide better, more customer-focused 
service (Bailey, 1994) that meets or exceeds the customer ex-
pectations (Miller et al., 2000). In so doing, it will gain com-
panies a competitive edge by attracting and retaining custom-
ers, which is important to the success of the business (Mattila, 

2001), and increase in profitability (Reichheld and Sasser, 
1990). However, the inevitability of service failures proved to 
be a challenge to businesses.  

The inevitability of service failure could be attributed to the 
nature of service, which is different from tangible products. 
Service is intangible and consumed at the time it is produced; 
hence, its quality cannot be tested before the release of the ser-
vice to the customers; unlike tangible products wherein qual-
ity can be measured and tested prior to release to the market. 
The only way the quality of service can be discerned is by the 
judgment of the customers to the service during its perfor-
mance; hence, providing a failure-free service becomes a chal-
lenge.   Service is an offering provided as a solution to cus-
tomer problems, which consists of a series of actions that 
normally occur in interactions between customer and employ-
ees and/or physical resources and/or systems of the service 
provider (Gronroos, 1990). Service exists when customers 
avail it to fulfill their needs and wants. It normally occurs in 
the domain of the service provider and includes the interaction 
of customers with the employees and the environment, which 
usually takes longer than buying a product. The more time 
spent by customers in the service, the more time is also spent 
evaluating and forming a judgment on the service. When the 
service falls below or does not meet customer expectations, 
the service constitutes a failure (Michel, 2001, Chuang, 2007).  
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Whether the expectations of customers are fulfilled or met, 
and whether they had good interactions with employees and 
environment forms the overall perception of the customers on 
the service. A negative perception in all or any of these could 
lead to a drop in the satisfaction of the customers. Service fail-
ure is any situation arising from the service encounter that 
leads to the unhappiness of the customers. 

Service failure is detrimental to service firms. The customer 
dissatisfaction arising from service failure could potentially 
lead to a domino effect for the company. A disgruntled/dissat-
isfied customer could initiate a negative word of mouth which 
could further lead to other unfavorable scenarios for the com-
pany such as poor reputation, loss of sales opportunities and 
potential loss of future customers (Bailey, 1994). Customer 
switching and defection (Keaveney, 1995 and Miller et al., 
2000) arising from mistakes in service or unmet expectations 
could significantly hurt the profitability of firms.  

The occurrence of service failure may be mitigated by the 
conduct of recovery efforts which can help the company make 
up for the mistake made and provide an opportunity for the 
company to gain customer trust and confidence back. How-
ever, aside from associated unexpected service costs during 
recovery efforts (Sutrisno and Lee, 2011), some studies show 
that recovery efforts may not be at all reliable and successful. 
It was found that despite being satisfied with the recovery pro-
cess, some customers still choose to leave the company (Col-
gate and Norris, 2001), implying that the occurrence of the 
service failure itself is reasoned enough for leaving the com-
pany. Importantly, service recovery efforts in some situations 
may not happen in the first place at all, as many dissatisfied 
customers silently switch providers or instigate a negative 
word of mouth rather than express dissatisfaction to the com-
pany following a service failure (Tax and Brown, 1998). In 
addition, it was discerned that companies perform better in the 
eyes of the customer by avoiding service failure than by re-
sponding to failure with superior recovery (McCollough et al., 
2000).  

The disadvantageous effects of service failure and the costly 
and unassured success of recovery efforts are evident enough 
for companies to concentrate on preventing service failures 
from happening at all. To gain a competitive edge and to at-
tract and retain customers, a company must strive to provide 
a service that would provide satisfaction to the customers, one 
that is free from failure. Service failure prevention, therefore, 
is a crucial matter in the service sector that needs to be ad-
dressed even though it is hard to achieve (Geum et al., 2011).  

Service failure prevention is considered as a proactive ap-
proach of treating the system by identifying, evaluating fail-
ures and improving the system (Geum et al., 2011). Failure 
Mode and Effect Analysis (FMEA) is a famous reliability tool 
in failure prevention of products. But it is now slowly gaining 
popularity in the context of failure prevention in service set-
tings, such as in medical and hospital services (Chiozza and 
Ponzetti, 2009; Geum et al., 2011); hypermarket service sys-
tem (Chuang, 2007, Chuang, 2010); travel (Shahin, 2004); and 
entertainment (Charoenchokdilok and Koomsap, 2018).  

These studies typically carried out the FMEA process fol-
lowing the traditional steps, which includes: (1) identification 

of potential failure modes by reviewing the service process; 
(2) assessment of failure modes in terms of severity, occur-
rence and detection; (3) prioritization of failure modes; and (4) 
recommendation of corrective actions. However, as observed, 
the herein processes are mostly conducted from a service pro-
vider perspective, and not from a customer perspective. In ser-
vice, the importance of conducting failure prevention pro-
cesses from customer perspective cannot be underestimated.  
Identification, assessment, and prioritization of failures con-
ducted mainly from manufacturer perspective may not signif-
icantly address the criticality of service failure. In fact, Shahin 
(2004), and Koomsap and Charoenchokdilok (2016) illus-
trated that with and without customer perspective resulted in 
different prioritization. Similar to service quality and satisfac-
tion, customer perception is a major factor that determines 
whether a service failure occurred (Chuang, 2007 and Gold-
stein, 2002). Despite the best efforts of the company, in the 
end, it is still the customers who availed of the service will 
determine whether a failure has occurred. Therefore, it is im-
portant that service failure is viewed from the customer per-
spective. The unhappiness or problem that a customer per-
ceives in relation to service is what a company needs to 
recover from (Geum et al., 2011).  

The customer-oriented FMEA by Shahin (2004) and 
Koomsap and Charoenchokdilok (2016) has brought in a new 
perspective in assessment and prioritization in the FMEA. In 
this new approach, the perception of customers on failure 
modes and customer dissatisfaction are considered as factors 
in the criticality of failures in the system, thus believing to re-
sult to better prioritization reflective of the voice of the cus-
tomers. However, even with the advent of customer-oriented 
FMEA whose risk prioritization already considers the cus-
tomer perspective, it still is not customer-focused enough. It 
lacks a better assessment of service delivery from a customer 
perspective and clear and systematic identification of potential 
service failures.  

Chuang (2007) illustrated the use of service delivery assess-
ment through service blueprint combined with FMEA as 
a way to assist in designing a failure-free service system. 
A service blueprint is a map of all transactions constituting the 
service delivery process (Shostack, 1984). However, some au-
thors have argued that the service delivery process in the ser-
vice blueprint may not really be mapped from customer per-
spective and only involves the processes that the company 
envisions the customers will go through (Johnston, 1999). Bit-
ner et al. (2008) also raised concerns about the potential lack 
of customer focus using service blueprinting. Furthermore, 
Halvorsrud et al. (2016) claimed that there are deviations from 
what a company expects from the delivery of service and from 
what the customers really experienced.  How a company 
views service may vary from how the customers view it.  
Therefore, another way of service delivery assessment must 
be investigated in conjunction with service failure prevention, 
one that is reflective of customer’s perspective to have a deep 
and thorough understanding of how customers see the service.  

The importance of the identification of potential failures 
must be given emphasis as well. The ability to unveil all po-
tential failures as seen by customers is essential, considering 
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that the rest of the steps in FMEA depends on the potential 
failures that are identified. Unidentified potential failure can-
not be assessed accordingly and more so cannot be included 
in prioritization and corrective actions later on. Hence, the 
question now is how can potential failure be systematically 
identified? Is there a systematic way that can guide and steer 
the service providers to proper identification of service fail-
ures that are important to customers? 

Presented in this paper, therefore, is a customer-centric ser-
vice failure prevention approach that covers service delivery 
assessment and failure analysis from a customer perspective. 

2. FMEA and its application in service 
Failure mode and effects analysis (FMEA) is a process of 

identifying potential failures before they occur in order to 
eliminate them from the system (Ambekar, 2013; Sankar and 
Prabhu, 2001). The FMEA is typically carried out by a cross-
functional team and the procedure of which traditionally in-
volves four steps (Liu et al., 2012). First is the identification 
of all potential failure modes in the system. Second is the anal-
ysis of the potential failures according to its occurrence (O), 
severity (S) and detection (D) and assignment of scores and 
rating according to some evaluation criteria.  Occurrence per-
tains to the probability of the failure to occur. The higher the 
probability of occurrence of a failure is, the higher the score 
will be. Severity refers to the seriousness of the effect of the 
failure. The more hazardous the effect is, the higher the score 
is given. On the other hand, the detection score is assigned 
based on the probability of not detecting the failure. A higher 
score will be assigned for failures that have a low likelihood 
to be detected. After scoring, prioritization of failure modes is 
then determined through the Risk Prioritization Number 
(RPN) which is a product of O, S, and D rating. Failures with 
a high probability of occurrence, high severity effect, and low 
detection capability are considered to be critical failures. 
Lastly, corrective actions are recommended and applied to 
high-risked failure modes. 

Traditionally, FMEA has been conducted according to man-
ufacturer perspective until recently that customer perspective 
has been incorporated in FMEA in separate studies by Shahin 
(2004) and Koomsap and Charoenchokdilok (2016). The con-
cept of customer-oriented FMEA arises from the observation 
that customers are the ones who are directly affected by the 
occurrence of failure and how they perceive the effects of fail-
ure may differ from the manufacturer or provider, leading to 
different prioritization with and without customer involve-
ment; therefore, their viewpoint must be considered in the 
FMEA process.  

Shahin (2004) initiated the concept of customer-oriented 
FMEA by integrating Kano and FMEA. In his study, he ar-
gued that severity is consistent with customer dissatisfaction 
and non-fulfillment of customer needs is consistent with the 
frequency of failure. Following the study of Tan and Shen 
(2000), which proposes that satisfaction (s) is proportional to 
product performance (p): s = cpk, with k values representing 
product attributes, Shahin presented a reversal to get customer 

dissatisfaction. In his proposal, satisfaction is replaced by se-
verity (S) which is compatible with customer dissatisfaction 
as argued by Shahin. Performance is replaced by an occur-
rence of a failure (O), and the constant is replaced by detection 
(D) which is assumed as independent of O and S and therefore 
remains constant. These assumptions led to the development 
of a mathematical model of severity as proportional to detec-
tion and power function of occurrence to k, with k represent-
ing the reverse attributes taking values of 2, 1, 0 and -1 for 
reverse must be, reverse one dimension, indifferent and re-
verse attractive: 

 𝑆𝑆 = 𝐷𝐷𝑂𝑂𝑘𝑘 (1) 

The reverse Kano model was utilized to classify customer 
dissatisfaction into the reverse attributes. In the reverse Kano, 
the recorded row-column order for each pair of questions in 
the Kano evaluation table was modified from positive-nega-
tive questions to negative-positive questions. 

Using the equation for severity, a customer oriented RPN by 
Shahin is then described as follows: 

 𝑅𝑅𝑅𝑅𝑅𝑅𝑐𝑐 =  𝑆𝑆𝑂𝑂𝐷𝐷 =  𝐷𝐷2𝑂𝑂𝑘𝑘+1 (2) 

Koomsap and Charoenchokdilok (2016) also supported the 
view of integrating customer perspective in FMEA but did im-
prove on the customer-oriented FMEA based on the following 
points. First, severity should not be a function of occurrence 
but should be dependent upon the nature of failure mode, in-
stead. Second, both occurrence and severity influence cus-
tomer dissatisfaction. Third, severity should not be a function 
of detection because detection does not alleviate the severity. 
In fact, the corrective actions do. Fourth, severity should not 
be influenced by the attribute of dissatisfaction. For example, 
a dangerous task is not severe because customers are experts 
and feel indifferent about it. Last but not least, severity is 
a crucial factor, but can only indirectly influence RPN, which 
is dominated by an occurrence. Their customer-oriented 
FMEA focuses on customer dissatisfaction, instead of sever-
ity, and a new RPN calculation is built around it. 

Accordingly, failure modes are poor performance of  
a product that causes customer dissatisfaction. The dissatisfac-
tion is absent when failure is absent, but the time that failure 
becomes present, dissatisfaction occurs. Thus, customer dis-
satisfaction is a function of occurrence. However, the degree 
of dissatisfaction is dependent on the severity of the failure 
mode. A serious failure leads to higher dissatisfaction. There-
fore, customer dissatisfaction is both a function of occurrence 
and severity, but severity has more influence on customer dis-
satisfaction than occurrence. However, customer dissatisfac-
tion does not always have a linear and symmetric relationship 
with severity, as shown in figure 1. For some service attributes 
for which customers have a high expectation that failure will 
not occur, the occurrence of a failure with high severity can 
lead to high dissatisfaction of customers, but a low severity 
will not lower the dissatisfaction significantly. These are con-
sidered as failures that they cannot accept. On the other hand, 
some failure modes that customers can accept will result to 
different dissatisfaction level. Because they expect that failure 
may occur in this particular aspect when the failure occurs 
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with high severity, it will cause them a bit of dissatisfaction 
but not too high; and the nonoccurrence of failure will make 
customers very satisfied. 

 
Fig. 1. Customer dissatisfaction attributes (Koomsap and Charoen-

chokdilok, 2016) 

The customer dissatisfaction is proposed to be proportional 
to the occurrence and power function of severity to k. 

 𝑈𝑈 =  𝑊𝑊𝑂𝑂𝑂𝑂𝑆𝑆𝑘𝑘 (3) 

Further, the risk of failure is dependent on the degree of cus-
tomer dissatisfaction and the probability that failure can be de-
tected, thus, 

 𝑅𝑅𝑅𝑅𝑅𝑅𝑐𝑐 =  𝑊𝑊𝐷𝐷𝐷𝐷𝑈𝑈 =  𝑊𝑊𝐷𝐷𝑊𝑊𝑂𝑂𝐷𝐷𝑂𝑂𝑆𝑆𝑘𝑘 (4) 

WD is the ratio between the weight given to detection (wd) and 
the weight given to severity (ws); Wo is the ratio between 
weight given to occurrence (wo) and the weight given to se-
verity.  
The steps in customer-oriented FMEA is similar to that in tra-
ditional FMEA, with some additional step on the conduct of 
Kano survey. A team will first decompose a product’s func-
tion. The team will next identify possible failure modes and 
assess severity, occurrence, and detection. Reverse Kano sur-
vey will be conducted to get customer dissatisfaction attrib-
utes and corresponding k values. The results from both the as-
sessment and the survey will be combined for prioritizing the 
risks. The RPN calculation will be done using equation (4). 
Although the customer-oriented FMEA already considers the 
customer perspective in terms of assessment and prioritization 
of risks, the assessment of service delivery and identification 
of potential service failures are still not addressed in this pro-
cess.   
Thus, the question remains, how to attain a holistic customer-
centric service failure prevention framework that not only as-
sess and prioritize risk using a voice of customers; but also 
takes into account assessment of service delivery and identifi-
cation of failures from the customer perspective? 

3. Customer Journey Clue-Based SFP 
In service, it is a customer’s perception that determines 

whether a service fails or not, despite a company’s best efforts 
to provide the highest quality (Harvey, 1998). Thus, it is only 

fit to view service failure and its prevention from a customer’s 
perspective. As such, this study presents a customer-centric 
service failure prevention framework that integrates assess-
ment of service delivery and failure analysis from a customer 
perspective.  

The main concept of the framework as illustrated in Figure 
2 is to provide a means to effectively unveil all potential fail-
ures in the service by understanding how customers assess the 
service and what aspects of the service do they form their per-
ception; followed by assessment and prioritization of the fail-
ures taking into consideration the voice of the customers in the 
analysis. Thus from identification to assessment to prioritiza-
tion, customer perspective is considered. With this frame-
work, the failures that are important to customers would be 
given priority in corrective actions. 

 

 
Fig. 2. Three key elements of customer-centric service failure pre-

vention framework 

The customer-oriented FMEA has already considered the 
customer perspective in assessment and prioritization of fail-
ures, but as pointed out it still lacks customer perspective 
when it comes to identification of failures. Thus, customer 
journey and service clues are introduced to address this aspect.  

Customer journey (CJ) is a process, which a customer goes 
through to achieve a specific goal and may involve touch-
points or moments of interaction between customer and ser-
vice provider; and actions or customer activities (Folstad et al., 
2013). Service blueprint and customer journey may be similar 
in terms of the fact that it shows the processes that customers 
undergo in the service, but they differ significantly on which 
perspective the process was mapped accordingly. The litera-
ture claims that in service blueprint, the process is mapped ac-
cording to how the service provider sees it but in the customer 
journey, the process is mapped according to the actual process 
that customers go through. In customer journey, the focus is 
on the customer. The concept of customer journey has been 
explored in a variety of application, especially in terms of ser-
vice and customer satisfaction improvement in a variety of 
services, such as in library services (Andrews and Eade, 2013) 
and public sector services (Crosier and Handford, 2012). In 
addition, the concept of CJ was also used to identify deviations 
that occur in the actual journey of customers compared to 
a planned journey, thus, revealing problematic and incon-
sistent delivery in the service (Halvorsrud et al., 2016). CJ was  
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also used together with the four realms of 
experience (4Es) to create a memorable 
customer journey and improve loyalty 
(Hussadintorn Na Ayutthaya and 
Koomsap, 2018). 

The customer journey – its associated ac-
tions, touchpoints and expected outcomes 
– provides the company understanding on 
customer needs, how customers experience 
the service and most importantly what 
components of the service that customer 
are most likely to encounter and the out-
comes they seek, which becomes the basis 
for their assessment of the service. 

Aside from understanding the journey, it is also important 
in this framework to understand what aspects of service that 
customers form their perception. Is it just the outcome of the 
service or is there something else? According to the study of 
Oliver and Rust, (1994), customers evaluate the service ac-
cording to three components: the interaction between cus-
tomer and employee, the outcome of the service, and the ser-
vice environment.  This is similar to the study of Berry et al. 
(2006) which indicated that customers evaluate services ac-
cording to three clues that are embedded in service perfor-
mance. These clues are the functional clue – the technical per-
formance or the core of the service; the humanic clue – the 
appearance and behavior of the service providers; and the me-
chanic clue – the setup and tangibles of the service. The per-
formance of these clues forms the overall perception of the 
customers in the service.  Hence, if poor performance and/or 
mistakes on any or all of these clues occurred, the perception 
towards service will take a downfall. Failure can arise from 
any or all of the following: unreliability in the service offering 
– the needs and wants of customers are not met, the service 
provider does not perform well, and the setup is not good. The 
use of service clues is essential in identifying the potential fail-
ures according to the functional, humanic and mechanic as-
pects of the service, considering that perception towards ser-
vice are based on the performance of these clues.  

It can be observed that the customer journey and service 
clues complement each other in this case. Potential failures ac-
cording to functional clues can be derived from anticipating 
nonfulfillment of the expected outcomes of the customer as 
defined in the journey. On the other hand, potential failures 
according to humanic clues could be based on the negative 
performance of the encounter with the employee, which refers 
to the human touchpoints in the journey. Lastly, potential fail-
ures according to mechanic clues can be derived through an-
ticipation of negative or poor representation of the service en-
vironment or faulty facilities/ physical resources associated 
with the service, which refers to nonhuman touchpoints out-
lined in the journey. 

The assessment of service delivery and failure identification 
through customer journey and service clues make up the first 
two stages of the framework as shown in Figure 3. The five 
stages of the customer-centric service failure prevention 
framework, and how they can be performed are discussed next 
in detail. 

Stage 1 and stage 2 address the service delivery assessment 
and failure identification from a customer perspective. As can 
be seen in Figure 3, the first stage involves the understanding 
of the customer journey which entails (1) inventory of activi-
ties that customers undertake throughout the service in order 
to reach his/her goal – this may involve main activities and 
sub-activities, where applicable; (2) identification of the ex-
pected outcomes of the customers in each activity; and (3) 
specification of touchpoints or interactions that customers en-
counter in the service that can be human-human interaction, 
human-nonhuman interaction or both.  

Clues are anything that is perceived by the customers in the 
service. These are things that they can sense and feel, and thus 
becomes a basis for their evaluation of the service. The feeling 
of non-satisfaction in service would emanate from the non-
performance of these clues. Thus, in the second stage, the po-
tential failures according to functional, humanic and mechanic 
clues are then identified based on the journey defined in stage 
1. As shown in Figure 4, to elucidate the potential failures ac-
cording to functional clues are investigated by using the ex-
pected outcomes of the customer in each activity. The ex-
pected outcomes are the needs and wants that the customers 
want to be fulfilled, and the customer’s satisfaction with the 
service is dependent on the fulfillment of these needs. Non-
fulfillment of these needs and wants would result in failure of 
the service according to its function. On the other hand, the 
touchpoints, which are the interactions of customers with ser-
vice employees and/or with the service environment/facili-
ties/physical resources/systems could help the service pro-
vider determine what could go wrong in terms of the 
interaction of the customer with the employee and that of the 
service environment and its associated facilities and resources. 
Negative or poor behavior and performance of service em-
ployees, such as being rude or impolite, towards customer 
could lead to dissatisfaction to customers, as most researches 
have claimed (Keaveney, 1995). The service environment and 
its facilities influence the customer’s perception of the service 
as well. Poor or negative representation/performance of the 
service environment and its physical facilities could detract 
the customer’s satisfaction towards the service. 

 
Fig. 3. Customer journey clue-based service failure prevention framework 
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Let us take for instance the journey of a customer when 
availing food from a fast food restaurant as shown in Figure 5 
to illustrate stage 1 and stage 2 of the framework. One activity 
of the customer would be to give an order to the cashier. 
He/she expects that his/her order is available and can be served 
in a fast manner (considering that it is a fast food restaurant). 
Talking to the cashier would serve as a human-human touch-
point, and the presence of the customer in the store itself is 
considered as a human-nonhuman touchpoint. 

Once the journey is defined, potential failures can then be 
identified based on the journey. Unavailable food or food tak-
ing a long while to be available is considered as non-fulfill-
ment of customer expectation and thus is considered a poten-
tial failure according to functional clues. Talking with the 
cashier can generate failure from humanic clues. A cashier 
who is grouchy, rude, not paying attention and looks dirty 
could be a potential failure and could affect the evaluation of 
the customer in the service. Lastly, being in the environment 
could trigger pleasant or unpleasant feeling for customers. 
A potential negative feeling could result from a hot and un-
comfortable environment, and thus can be considered as a fail-
ure according to mechanic clues.  

As can be observed from doing stage 1 and stage 2, the ser-
vice is being assessed from a customer perspective – their ac-
tivities, their needs and their encounter with the service – are 

taken into consideration. Furthermore, failures 
are identified with the customers in mind as 
well, specifically in terms of how they evaluate 
and perceive service based on some aspects.  
Stage 1 and 2 show a customer-centric way of 
assessing service and failure identification as 
part of the service failure prevention method-
ology. 

Once all potential failures are identified, the 
third stage on screening and evaluation of po-
tential failures can then be performed. The 
third stage requires assessing the risk of failure 
according to some criteria because not all fail-
ures are deemed equal. Some failures have 
lower chance or frequency of occurrence, and 
some have a high chance. Regardless, the oc-
currence of failure itself leads to dissatisfac-
tion. However, the extent of dissatisfaction de-

pends on the nature of the failure itself coupled with the 
magnifying, subduing or negating the effect of the perception 
of customers to the failure. Customers consider some failures 
unacceptable and some as nothing, being that customers have 
individual nature and perceive things differently. Thus, in this 
stage, each of the potential failures is assessed according to its 
likelihood of occurrence, the likelihood of its detection before 
it can occur, and severity effect. In addition, customer percep-
tion to failure is determined through the conduct of Kano sur-

vey, by asking customer’s reaction to pairwise 
positive-negative service situations. The pair-
wise responses are then applied in the Kano 
evaluation table, seen in Table 1, which would 
determine the reverse attribute of each failure 
mode and thus corresponding k values can then 
be assigned.  In the table, RM is a reverse 
must-be attribute, RO is reverse one dimension 
attribute, I is indifferent attribute, and RA is 
reverse attractive attribute. 

The fourth stage is the prioritization of the 
failures which involves ranking of the failures 
according to criticality. The failures which are 
considered critical are those that can provide a 
very high dissatisfaction to customers and 

have a very low likelihood to be detected. Using the output of 
stage 3, following the customer-oriented FMEA, the risk pri-
oritization number of each failure can be computed from the 
equation: 

 RPNC = DOSk (5) 

The fifth and last stage is the recommendation of corrective 
actions for the failures according to their criticality. For each 
of the failures, the potential cause is identified first, and cor-
rective actions are recommended accordingly. The corrective 
actions would depend upon the failure itself and its potential 
cause. Considering that from stage 1 and stage 2 the nature of 
the failure has explicitly defined whether it is functional, hu-
manic or mechanic, the corrective actions are recommended 
accordingly to such nature.  

 

 
Fig. 4. Detailed flow for stage 1 and 2 

 
Fig. 5. Illustrative Example for stage 1 and 2 
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Table 1. Reverse Kano evaluation table 

 
(Positive) How do you feel when a failure does not occur 
to you? 
Delighted Satisfied Neutral Dissatisfied Frustrated 

(Negative) 
How do you 
feel when a 
failure mode 
occur to 
you? 

Delighted      
Satisfied      
Neutral RA I I   
Dissatisfied RA I I   

Frustrated RO RM RM RM  

 
The proposed framework illustrates a customer-centric ap-

proach in service failure prevention, from the assessment of 
the service to the identification of failure, its assessment, and 
prioritization. With this framework, failures considered im-
portant to customers, who are considered as determinants of 
service failure, are effectively identified, assessed and priori-
tized; and thus, can be properly addressed and corrected with 
the recommendation and subsequent application of corrective 
actions. 

4. Application of customer journey clue-based 
service failure prevention in enrolment service 
This section illustrates the use of the proposed customer 

journey clue-based service failure prevention framework to a 
student enrolment process of a university located in Southern 
Philippines. The enrolment was chosen because it can be con-
sidered as a high contact service with customers having sev-
eral interactions with different staffs of a service provider and 

the desired outcome is purely intangible in nature and relies 
on the performance of the service provider to the customers.  

The enrolment process mainly involves the academic load-
ing of subjects, payment of fees, subject validation, enrolment 
registration and printing of the certificate of registration 
(COR). In the first stage, the customer journey of the students 
during the enrolment process was created. The sub-activities 
undergone by the students were identified by an interview 
with final year students. The obtained activities were further 
clarified with the assessment and registrar staffs. In the shoes 
of students, expected outcomes were then identified, followed 
by the identification of touchpoints from the interactions of the 
students with the staffs, the environment, and resources. The 
results of the first stage are illustrated in Figure 6. 

After obtaining the journey, potential failures were then 
identified. The potential failures associated with functional 
clues were derived from the anticipation of non-fulfillment of 
expected outcomes. The potential failures associated with hu-
manic and mechanic clues were identified from the anticipa-
tion of the negative encounter with employees and the envi-
ronment. Table 2 presents the results of the first two stages in 
detail.  The obtained potential failures were further examined, 
consolidated and analyzed. A total of 22 potential failures 
were identified from the process, 15 of which are according to 
the functional aspect, 4 according to the humanic aspect and 3 
according to the mechanic aspect, as listed in Table 3. 

 

 
Fig. 6. Customer journey of the students in enrolment process 

Once the potential failures were finalized, customer-oriented 
FMEA was conducted. Surveys were conducted to determine 
the values for occurrence, detection, severity and customer 
perception to failure. The students were asked to answer the 
questionnaires for severity and customer perception because 

they were considered as the recipients of the service and thus 
they were the one who would react in case a certain service 
failure occur to them.  The survey on severity got 122 re-
sponses while Kano survey on the customer perception to fail-
ure got 128 responses. On the other hand, the detection and 
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occurrence questionnaires were answered by the university 
staff because they were the one delivering the service and they 
could better assess how often a certain failure occur among the 
many students they had served throughout, and they could also 
better determine how easy to detect a failure. There were 25 
staffs participated in the survey, specifically 11 department 
chairmen, 4 registrar staffs, 4 assessment staffs, 3 PTA/SSC 
staffs, and 3 ICT staffs.  
The occurrence questionnaire aimed to measure the frequency 
of occurrence of failures and respondents were asked to rate it 
from 1 to 9, 1 being unlikely and 9 being high number of oc-
currence. The severity questionnaire aimed to assess the effect 
of the failure to dissatisfaction of customer and is ranked 1 to 
9 with 1 as having no effect and 9 as having hazardous effect. 
The rating scale was adapted from Geum, et al. (2011). The 
detection questionnaire aimed to determine the likelihood that 

failure could be detected, with rating of 1 for almost certain to 
be detected and 9 for absolutely uncertain to be detected. In 
this case, the rating scale was adapted and modified from 
Koomsap and Charoenchokdilok (2016). The reverse Kano 
questionnaire was created by transforming the potential fail-
ures to pairwise positive and negative questions and aimed to 
measure the students’ reaction towards these as being de-
lighted, satisfied, neutral, dissatisfied, and frustrated.  The re-
verse Kano evaluation table was used for analysis to determine 
the reverse attribute of each failure mode. Similar to occur-
rence, severity and detection analysis, where mode statistics 
was used, the pairwise response with highest frequency was 
being considered. The failures were prioritized accordingly by 
calculating theirs risk prioritization numbers using the equa-
tion 5. The results are shown in Table 4. 

 
Table 2. Customer journey and potential failures 

Customer  
Activities/Actions 

Expected Outcomes Potential Failures 
According to functional clues 

Touechpoints  
(Humanhuman) 

Potential Failures  
According to Huma-

nic clues 

Touchpoints Hu-
man to nonhu-

man 

Potential Failures  
According to Me-

chanic clues 
1) Academic Loading  

1.1 Queue outside chair-
man's office 

The student take his/her turn in 
the queue in a Iasi and orderly 
manner 

Queue is long and unorganized   Queue 
environment 

Queuing area is hot 
and uncomfortable 

1.2 Hand -in enrolment 
form and discuss with 
the chairman the aca-
demic status, eligibility 
for enrolment, and sub-
jects to be enrolled 

The chairman has accurately as-
sessed the academic status and 
eligibility for enrolment of the 
student 

The chairman inaccurately assessed 
the academic status of the student as 
"not culled" and allowed him/her to 
enroll even if he/she is not eligible 
to enroll. 

Student 
Chairman 

Chairman is 
impolite; 
inattentive; 
unfriendly; 
unapproachable; 
unkempt/dirty 

Office 
environment 

Office area is hot and 
uncomfortable 

The chairman inaccurately assessed 
the academic status of student as 
"culled*" and prevent the student 
from enrolling even if the student is 
eligible to enroll. 

The chairman has accurately and 
completely "load” the preferred 
subjects and schedule of the stu-
dent 

The subjects are not created in the 
system (transaction did not com-
plete). 
The subjects and schedule are differ-
ent from the preferred ones as dis-
cussed with the chairman 

The chairman has carefully 
checked the prerequisites of the 
subjects 

The chairman allowed the student to 
enroll subjects with prerequisites 
that has not yet been complied by 
the student. 

The chairman has enrolled the 
student within the allowable 
number of units 

The chairman failed to enroll the 
student within the allowable number 
of units 

1.3 Receive back enrol-
ment form 

Enrolment form is completely 
and accurately filled out 

The enrolment form is inaccurately 
and incompletely filled out 

Student 
Chairman 

Chairman is 
impolite; 
inattentive; 
unfriendly; 
unapproachable; 
unkempt/dirty 

Office 
Environment 

Office area is hot and 
uncomfortable 

1,4 Leave and transfer to 
one- stop enrolment area 

The assigned sections are easily 
spotted 

Difficult to spot the correct line/sec-
tion   Service 

Environment 
Area is hot and 
crowded 

2) SSC payment 

2.1 Queue in SSC sec-
tion 

The student take his/her turn in 
the queue in a fast and orderly 
manner 

Queue is long and unorganized   Queue 
environment 

Queuing area is hot 
and uncomfortable 

2.2 Hand-in enrolment 
form and payment and 
wait while receipt is pre-
pared 

Receipt shows correct infor-
mation Receipt shows wrong amount Student-staff 

Staff is impolite; 
inattentive; 
unfriendly; 
unapproachable; 
unkempt/dirty 

Service 
Environment 

Service area is hot 
and uncomfortable 

2.3 Receive back enrol-
ment form and receipt 
(and change, where ap-
plicable) 

Enrolment form is completely 
and accurately filled out 
Receipt is provided 
Amount of change is correct 

The form is inaccurately and incom-
pletely filled out 
Receipt is not given 
Amount of change is inaccurate 

Student-staff 

Staff is impolite; 
inattentive; 
unfriendly; 
unapproachable; 
unkempt/dirty 

Service 
Environment 

Service area is hot 
and uncomfortable 

2.4 Leave and transfer to 
next 
section 

The assigned sections are easily 
spotted 

Difficult to spot the correct line/sec-
tion   Service 

Environment 
Area is hot and 
crowded 
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Customer  
Activities/Actions 

Expected Outcomes Potential Failures 
According to functional clues 

Touechpoints  
(Humanhuman) 

Potential Failures  
According to Huma-

nic clues 

Touchpoints 
Human to 
nonhuman 

Potential Failures  
According to Me-

chanic clues 

3) PTA payment 

3.1 Queue in PTA sec-
tion 

The student take his/her turn in 
the queue in a fast and orderly 
manner 

Queue is long and unorganized   Queue 
environment 

Queuing area is hoi 
and uncomfortable 

3.2 Hand-in enrolment 
form and payment and 
wait while receipt is pre-
pared 

Receipt shows correct infor-
mation Receipt shows wrong amount Student-staff 

Staff is Impolite; inat-
tentive; unfriendly; 
unapproachable; un-
kempt/dirty 

Service 
Environment 

Service area is hot 
and uncomfortable 

3.3 Receive back enrol-
ment form and receipt 
(and change, where ap-
plicable) 

Enrolment form is completely 
and accurately filled out 
Receipt is provided 
Amount of change is correct 

The form is inaccurately and incom-
pletely filled out 
Receipt is not given 
Amount of change is inaccurate 

Student-staff 

Staff is impolite; 
inattentive; 
unfriendly; 
unapproachable; 
unkempt/dirty 

Service 
Environment 

Service area is hoi 
and uncomfortable 

3.4 Leave and transfer to 
next section 

The assigned sections are easily 
spotted 

Difficult to spot the correct line/sec-
tion   Service 

Environment 
Area is hot and 
crowded 

4) SUBJECT VALIDA TION 

4.1 Queue in 
Assessment 
Section 

The student take his/her turn in 
the queue in a fast and orderly 
manner 

Queue is long and unorganized   Queue 
environment 

Queuing area is hot 
and uncomfortable 

4.2 Hand-in enrolment 
form and wait while sub-
jects are validated 

Validation is completely and ac-
curately performed Validation status is not updated Student - staff 

Staff is impolite; 
inattentive; 
unfriendly; 
unapproachable; 
unkempt/dirty 

Service 
Environment 

Service area is hot 
and uncomfortable 

4.3 Receive back enrol-
ment form 

Enrolment form is completely 
and accurately filled out 

The form is inaccurately and incom-
pletely filled out Student-staff 

Staff is impolite; 
inattentive; 
unfriendly; 
unapproachable; 
unkempt/dirty 

Service 
Environment 

Service area is hot 
and uncomfortable 

4.4 Leave and transfer to 
next section 

The assigned sections are easily 
spotted 

Difficult to spot the correct line/sec-
tion   Service 

Environment 
Area is hot and 
crowded 

5) ENROLMENT REGISTRATION 

5.1 Queue in Registrar 
Section 

The student take his/her turn in 
the queue in a fast and orderly 
manner 

Queue is long and unorganized   Queue 
environment 

Queuing area is hoi 
and uncomfortable 

5.2 Hand in enrolment 
form and wait while stu-
dent load are checked 
and enrolment is regis-
tered 

Student load are accurately 
checked 

The staff inaccurately checked the 
load 

Student-staff 

Staff is impolite; 
inattentive; 
unfriendly; 
unapproachable; 
unkempt/dirty 

Service 
Environment 

Service area is hot 
and uncomfortable Registration status is completely 

updated 
The staff failed to update the regis-
tration status in the system 

5.3 Receive feedback/ad-
vice Successfully registered 

The stuff inaccurately checked the 
load thus tell the student they cannot 
be registered 

Student-staff 

Staff is impolite; 
inattentive; 
unfriendly; 
unapproachable; 
unkempt/dirty 

Service 
Environment 

Service area is hot 
and uncomfortable 

5.4 Leave and transfer to 
next section 

The assigned sections arc easily 
spotted 

Difficult to spot the correct line/sec-
tion   Service 

Environment 
Area is hoi and 
crowded 

6) COR PRINTING 

6.1 Queue in ICT section 
The student take his/her turn in 
the queue in a fast and orderly 
manner 

Queue is long and unorganized   Queue 
environment 

Queuing area is hot 
and uncomfortable 

6.2 I land-in student ID 
to staff and wait while 
COR is printed 

COR is primed successfully Cannot prim COR Student-staff 

Staff is impolite; 
inattentive; 
unfriendly; 
unapproachable; 
unkempt/dirty 

Equipment and fa-
cilities 

Computer and/or 
printer is broken or 
out of ink 
Enrolment system is 
offline or very slow 

Service 
Environment 

Service area is hot 
and uncomfortable 

6.3 Receive COR 
Subjects and schedule in the 
COR are the same with the pre-
ferred ones 

The subjects and schedule are differ-
ent from the preferred ones as dis-
cussed with the chairman 

Student-staff 

Staff is impolite; 
inattentive; 
unfriendly; 
unapproachable; 
unkempt/dirty 
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Table 3. Summary of potential failures 

According to Functional Component 
1 The staff failed to update the registration status of the student in the system therefore the student cannot print COR and has to go back to registrar again to verify. 
2 The amount of change given by cashier/staff is inaccurate. 
3 It is difficult to spot the correct line/section in the one-stop enrolment area. 
4 The queue is long and unorganized. 
5 The receipt shows wrong amount. 
6 No receipt is given. 
7 The chairman mistakenly allowed the student to enroll subjects with prerequisites that arc not yet complied thus resulting to invalidation (non-registration) of enrolment. 
8 The chairman failed to enroll the student within the allowable number of units resulting to invalidation (non-registration) of enrolment. 
9 The chairman inaccurately assessed the academic status of student as “not culled” and allowed to enroll even if not eligible to enroll; thus resulting Lo invalidation (non-

registration) of enrolment. 

10 The chairman inaccurately assessed the academic status as '‘culled” and prevent the student from enrolling even if student is eligible to enroll giving student unnecessary 
worry. 

11 The enrolment form is inaccurately and incompletely tilled out so student have to go back again to have it completed. 
12 The registrar staff inaccurately checked the student load giving unnecessary worry to students. 
13 The subjects and schedule reflected in the COR are different from the preferred ones as discussed with the chairman. 
14 The subjects are not created in the system (transaction did not complete); hence student need to go back to the chairman to start the process again. 
15 The assessment staff failed to update validation status of student so student has to go back again to verify. 

According to Humanic Component 
16 The chairman/staff treats student impolitely (shouts or raise voice; demonstrate rough actions). 
17 The chairman/staff is inattentive (performs other tasks not related to the transaction). 
18 The chairman/staff is unfriendly and unapproachable (does not smile; keeps frowning). 
19 The chairman/staff is unkempt and dirty. 

According to Mechanic Component 
20 The queuing area / service area/ office area is hot and uncomfortable 
21 The student cannot print because printer and computer is not working or out of ink 
22 The enrolment system breaks down, thus preventing successfully registered student to print. 

 
Table 4. Risk prioritization using customer-oriented FMEA 

Failure 
Mode 
No. 

Potential Failures k S 0 D RPNC = DOSk Rank 

16 The chairman/staff treats student impolitely (shouts or raises voice; demonstrates rough actions) 1 8 1 9 72 1 
20 The queuing area / service area/ office area is hot and uncomfortable 1 5 1 5 25 2 

8 The chairman failed to enroll the student within the allowable number of units resulting to invalidation 
(non-registration) of enrolment 0 8 2 6 12 3 

2 The amount of change given by cashier/staff is inaccurate -1 1 1 9 9 4 
12 The registrar staff inaccurately checked the student load giving unnecessary worry to students 0 5 1 8 8 5 
14 The subjects are not created in the system (transaction did not complete); hence student need to go back to 

the chairman to start the process again 0 7 1 8 8 5 
19 The chairman/staff is unkempt and dirty 1 1 1 8 8 5 
22 The enrolment system breaks down, thus preventing successfully registered student to print -1 5 4 9 7.2 6 
13 The subjects and schedule reflected in the COR arc different from the preferred ones as discussed with the 

chairman -1 5 5 7 7 7 
7 The chairman mistakenly allowed the student to enroll subjects with prerequisites that are not yet complied 

thus resulting to invalidation (non-registration) of enrolment 0 7 1 6 6 8 
15 The assessment staff failed to update validation status of student so student has to go back again to verify -1 5 3 7 4.2 9 
3 It is difficult to spot/find the correct line/section in the one-stop enrolment area 0 3 1 4 4 10 

1 The registrar staff failed to update the registration status of the student in the system therefore the student 
cannot print COR and has to go back to registrar again to verify  -1 5 2 8 3.2 11 

6 No receipt is given -1 6 2 9 3 12 
4 The queue is long and unorganized -1 5 2 5 2 13 
5 The receipt shows wrong amount -1 5 2 5 2 13 
21 The student cannot print because printer and computer is not working or out of ink -1 6 1 9 1.5 14 
10 The chairman inaccurately assessed the academic status of student "as culled" thus preventing student from 

enrolling even if student is eligible to enroll; hence giving student unnecessary worry -1 6 1 7 1.17 15 
17 The chairman/staff is inattentive (performs other tasks not related to the transaction) -1 7 1 8 1.14 16 
18 The chairman/staff is unfriendly and unapproachable (does not smile; keeps frowning) -1 7 1 8 1.14 16 

11 The enrolment form is inaccurately and incompletely filled out so student have to go back again to have it 
completed -1 6 1 6 1 17 

9 The chairman inaccurately assessed the academic status of student as "not culled" allowing students to en-
roll even if not eligible to enroll; tints resulting to invalidation (non-registration) of enrolment -1 6 1 3 0.5 18 
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The top three critical failures according to RPNC were (1) 
impolite treatment of staff to students; (2) hot and uncomfort-
able environment; and (3) failure of chairman to enroll stu-
dents within the allowable number of units. More than half 
(14) of the potential failures coming from all three service as-
pects had reverse attractive attributes. 5 potential failures, ma-
jority from functional aspect, had indifferent attributes. 3 po-
tential failures from humanic and mechanic aspects had one 
dimensional attribute. This might suggest that students had 
high patience when it came to failures which were functional 
in nature. This might be contributed to the fact that the re-
spondents were continuing students and had undergone the en-
rolment process several times already; thus, becomes tolerant 
of failure.  

To provide appropriate recommendations for corrective ac-
tions and measures to be taken, potential cause(s) of failure 

must be identified first. In addition, in this proposed frame-
work, since the failures are already classified according to 
functional, humanic and mechanic aspects of the service, the 
corrective actions can also be recommended accordingly to 
such nature. For instance, if the failure is humanic in nature, 
recommendations can focus on corrective measures based on 
the humanic aspect.  However, as the case may be, other rec-
ommendations not directly pertaining to what nature of the 
failure is can also be made, as necessary. Example, although 
the failure is humanic in nature, recommendatory measures 
based on the mechanic and functional aspects can also be con-
sidered depending on the possible causes that are identified. 
Table 5 illustrates this stage, using the top three critical fail-
ures as examples. 

 
Table 5. Corrective actions  

Rank Potential Failures Possible causes Proposed corrective measures 

1 
The chairman/staff treats student impolitely 
(shouts or raises voice; demonstrates rough 
actions) 

Non-knowledgeable e about 
good customer service aspects 
Environment triggers: noisy; 
crowded; hot 

Overworked / tired 

Staff to undergo customer service training 
Provide a conducive working environment - pleasant both for staff and students to promote 
peace and calmness (apply appropriate mechanic clues to support humanic components in 
service) 
Provide support staff to assist or deload the work; or 
Minimize face-to-face enrolment transaction by making some of the processes online (exam-
ple; student can load subjects online themselves; validation and registration status can be 
cheeked and updated online; student can receive SMS notification on registration status) 

2 The queuing area / service area/ office area 
is hot and uncomfortable 

Environment and facilities 
Service environment (even 
with comfortable facilities) 
cannot accommodate large 
number of crowd 

Provide a conducive working/service environment - clean; cool and comfortable; provide 
chairs: fan or air conditioner 
Minimize face-to-face enrolment transaction by making some of the processes online (see 
example above*) 

3 

The chairman failed to enroll the student 
within the allowable number of units result-
ing to invalidation (non- registration) of en-
rolment 

Human error  
No system support 

Intensive staff training / orientation re academic rules 
Modify system to detect and notify transaction discrepancy such as overloading and under 
loading of units 

 
A clear, systematic and easy approach of assessing service 

and identifying potential failures according to customer per-
spective by using customer journey and service clues has been 
presented. It is possible that without the aid of the two stages, 
some failures in the service may not be considered. If the en-
rolment flow would be the only basis to review the service, 
untrained evaluator or assessor may only identify failures ac-
cording to the function of the service or according to the de-
picted major operational processes, which are academic load-
ing, payment, assessment, registration, and COR printing. 
Human behavior and mechanic aspects of the service are typ-
ically not shown in a flowchart, and thus potential failures re-
lated to these aspects may be missed, such as the negative be-
haviors of staffs to students, and the hot and uncomfortable 
service environment. Latent needs and expectations of stu-
dents are also not defined in the flow and thus may lead to 
unidentified potential failures related to these needs, such as 
inaccurate loading of desired subjects of students. Some activ-
ities of the students are also not shown in the process flow, 
such as queuing and transfer and arrival to the one-stop enrol-
ment area, which could lead to non-identification of potential 
failures such as long and unorganized queue, and difficulty of 

finding the correct section. Thus, the first two stages can facil-
itate assessment of service delivery and identification of po-
tential failures that are important to customers. 

The results also shows that in a service, the failure from 
functional component must not be the only concern of service 
providers, but also look into failures emanating from the ac-
tions of the employees as well as the kind of environment that 
is provided to customers. 

To differentiate prioritization with and without customer 
perspective, the RPNs were also calculated using the tradi-
tional method. The results in Table 6 show that without con-
sidering customer perception, it resulted to different prioriti-
zation, with top three critical failures identified as system 
breakdown preventing successful printing of COR, subjects, 
and load are not the same as discussed with the chairman, and 
no receipt given. Most of these are the potential failures ac-
cording to functional aspect. Further, based on the result of 
customer perception, they were the potential failures which 
had reverse attractive attribute (i.e., the failures that the stu-
dents could accept when it happens). The critical failures iden-
tified with customer's voice moved down to rank 7, 14, and 5 
respectively. This implies that the top priority in the view of 
the service provider may not be critical in the view of custom-
ers. 
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Table 6. Risk prioritization according to tradition RPN calculation 
Failure 
Mode 
No. 

Potential Failures s 0 D RPN = DOS Rank 

22 The enrolment system breaks down, thus preventing successfully registered student to print 5 4 9 180 1 
13 The subjects and schedule reflected in the COR are different from the preferred ones as discussed with the chair-

man 5 5 7 175 2 
6 No receipt is given 6 2 9 108 3 
15 The assessment staff failed to update validation status of student so student has to go back again to verify 5 3 7 105 4 

8 The chairman failed to enroll the student within the allowable number of units resulting to invalidation (non-regis-
tration) of enrolment 8 2 6 96 5 

1 The registrar staff failed to update the registration status of the student in the system therefore the student cannot 
print COR and has to go back to registrar again to verify 5 2 8 80 6 

16 The chairman/staff treats student impolitely (shouts or raises voice; demonstrates rough actions) 8 1 9 72 7 
14 The subjects are not created in the system (transaction did not complete); hence student need to go back to the 

chairman to start the process again 7 1 8 56 8 
17 The chairman/staff is inattentive (performs other tasks not related to the transaction) 7 1 8 56 8 
18 The chairman/staff is unfriendly and unapproachable (does not smile; keeps frowning) 7 1 8 56 8 
21 The student cannot print because printer and computer is not working or out of ink 6 1 9 54 9 
4 The queue is long and unorganized 5 2 5 50 10 
5 The receipt shows wrong amount 5 2 5 50 10 
7 The chairman mistakenly allowed the student to enroll subjects with prerequisites that are not yet complied thus 

resulting to invalidation (non-registration) of enrolment 7 1 6 42 11 
10 The chairman inaccurately assessed the academic status of student "as culled'' thus preventing student from enrol-

ling even if student is eligible to enroll; hence giving student unnecessary worry 6 1 7 42 11 
12 The registrar staff inaccurately checked the student load giving unnecessary worry to students 5 1 8 40 12 

11 The enrolment form is inaccurately and incompletely filled out so student have to go back again to have it com-
pleted 6 1 6 36 13 

20 The queuing area / service area/ office area is hot and uncomfortable 3 1 5 25 14 
9 The chairman inaccurately assessed the academic status of student as "not culled" allowing students to enroll even 

if not eligible to enroll; thus resulting to invalidation (nonregistration) of enrolment 6 1 3 18 15 
3 It is difficult to spot/find the correct line/section in the one-stop enrolment area 3 1 4 12 16 
2 The amount of change given by cashier/staff is inaccurate i 1 9 9 17 
19 The chairman/staff is unkempt and dirty 1 1 8 8 18 

 
4. Conclusion  

A customer-centric service failure prevention approach 
based on customer journey, service clues and customer-ori-
ented FMEA has been presented in this paper with the aim to 
provide a holistic approach to service failure prevention by 
considering customer perspective, not only in the assessment 
and prioritization of failures, but also in an assessment of ser-
vice and identification of potential failures. The customer 
journey, consisting of customer activities, expected outcomes, 
and touchpoints, has provided a better way of understanding 
service from the viewpoint of the customers. It does not only 
show the process that customers go through in the service but 
also it takes into consideration the needs of the customers, and 
the encounter they have with the service. This leads to a better 
assessment of the service according to how customers experi-
ence it. The service clues, which takes in the form of func-
tional, humanic and mechanic, are perceived and experienced 
by customers in the service, and thus the performance of these 
clues becomes the basis of evaluation of customers of the ser-
vice. The concept of service clues assists in the systematic 
identification of potential failures which may arise from its 
non-performance. Thus, potential failures are identified ac-
cording to how customers assess the service, according to 
functional, humanic and mechanic aspects of the service. The 
assessment of failures and prioritization using the customer-
oriented FMEA which takes into consideration the customer 

perception to failure also pave a way to better prioritization 
that reflects the voice of customers.  

The application of the proposed approach in an enrolment 
service process shows that customers give more importance to 
failures arising from humanic and mechanic aspects of the ser-
vice than from functional aspects. Without using the proposed 
approach, some failures may not be identified, especially the 
failures from humanic and mechanic aspects because these are 
typically not shown in process flows. Moreover, process flows 
that are not mapped from customer perspective may fail to 
show some actions that are undertaken by customers and thus 
may result in non-identification of some failures related to it. 
In addition, prioritization of failures results differently, with 
and without a customer perspective.  

With the service failure prevention framework developed, 
customers' perspective is taken into account, and thus failures 
that are important to customers are identified, assessed and 
prioritized led to proper recommendatory actions. 

The proposed approach is still new and has its limitations. It 
only considers the journey of the customers during the service 
and does not consider the pre-service and post-service activi-
ties. Further studies involving these two may provide refine-
ment to the approach. The effect on weights in RPN calcula-
tion can also be considered in further studies. It is also 
recommended that the approach will be applied to other types 
of service, other than what was illustrated. 



RUTH APRIL A. LABAJAN ET AL./ PRODUCTION ENGINEERING ARCHIVES 25 (2019) 21-34 
 

 33                                                                           ARCHIWUM INŻYNIERII PRODUKCJI 
 

Reference  
Ambekar, S.B., Edlabadkar, A., Shrouty, V. 2013. A Review: Implementation 

of FMEA, International Journal of Engineering and Innovative Technol-
ogy (IJEIT), 2(8), 37-41.  

Andrews, J., Eade, E., 2013. Listening to Students: Customer Journey Map-
ping at Birmingham City University Library and Learning Resources, 
New Review of Academic Librarianship, 19(2), 161-177. 

Antonacopoulou, E., Kandampully, J., 2000. Alchemy: the transformation to 
service excellence, The Learning Organization, 7(1), 13-22. 

Bailey, D., 1994. Recovery from Customer Service Shortfalls, Managing Ser-
vice Quality: An International Journal, 4(6), 25-28. 

Berry, L.L, Wall, E.A, Carbone, L.P., 2006. Service Clues and Customer As-
sessment of the Service Experience, Academy of Management Perspec-
tives, 20(2), 43-57. 

Berry, L.L., Carbone, L.P., Haeckel, S.H., 2002. Managing the Total Cus-
tomer Experience, MIT Sloan Management, 43(3), 1-13. 

Bitner, M.J., Booms, B.H., Tetreault, M.S., 1990. The service encounter: Di-
agnosing Favorable and Unfavorable Incidents, Journal of Marketing, 
71-84. 

Bitner, M.J., Ostrom, A.L., Morgan, F.N., 2008. Service Blueprinting: A 
Practical Technique for Service Innovation, California Management Re-
view, 50(3), 66-94. 

Charoenchokdilok, T., Koomsap, P., 2018. Embedding Customer’s Viewpoint 
in FMEA: Application in Service. M. Peruzzini et al. (Eds.), Transdisci-
plinary Engineering Methods for Social Innovation of Industry 4.0, IOS 
Press, 488-495. 

Chiozza, M.L., Ponzetti, C., 2009. FMEA: A model for reducing medical er-
rors, Clinica Chimica Acta, 404(1), 75-78. 

Chua, B., Naehyun, J., Lee, S., Gih, B., 2014. Influence of Mechanic, Func-
tional and Humanic Clues on Customer’s Experiential Values and Be-
havioral Intentions in Full-Service Restaurants, Journal of Foodservice 
Business Research, 17(2), 67-84. 

Chuang, P.T., 2010. Incorporating disservice analysis to enhance perceived 
service quality, Industrial Management & Data Systems, 110(3), 368-
391. 

Chuang, P.T., 2007. Combining Service Blueprint and FMEA for Service De-
sign, The Service Industries Journal, 27(2), 91-104. 

Colgate, M., Norris, M., 2001. Developing a comprehensive picture of 
service failure, International Journal of Service Industry Management, 
12(3), 215-233.  

Crosier, A., Handford, A., 2012. Customer Journey Mapping as an Advocacy 
Tool for Disabled People: A Case Study, Social Marketing Quarterly, 
18(1), 67-76. 

Fitzsimmons, J.A., Fitzsimmons, M.J., 2011. Service Management: Opera-
tions, Strategy and Information Technology, 7th ed., New York: McGraw-
Hill. 

Folstad, A., Kvale, K., Halvorsrud, R., 2013. Customer journey measures-
State of the art research and best practices, SINTEF Digital. Retrieved 
from https://brage.bibsys.no/xmlui/handle/11250/2390670. 

Følstad, A., Kvale, K., 2018. Customer journeys: a systematic literature re-
view, Journal of Service Theory and Practice, 28(2), 196-227. 

Geum, Y., Cho, Y., Park, Y., 2011. A systematic approach for diagnosing 
service failure: Service-specific FMEA and grey relational analysis ap-
proach, Journal of Mathematical and Computer Modeling, 54(11-12), 
3126-3142.  

Goldstein, S.M., Johnston, R., Duffy, J., Rao, J., 2002. The service concept: 
the missing link in service design research, Journal of Operations Man-
agement, 20(2), 121-34. 

Gronroos, C., 1988. New Competition in the Service Economy: The Five Rules 
of Service, International Journal of Operations and Production Manage-
ment, 8(3), 9-19. 

Gronroos, C., 1990. Service Management and Marketing, Lexington, Mass: 
Lexington Books. 

Halvorsrud, R., Kvale, K., Følstad, A., 2016. Improving service quality 
through customer journey analysis, Journal of Service Theory and Prac-
tice, 26(6), 840-867. 

Harvey, J., 1998. Service quality: a tutorial, Journal of Operations Manage-
ment, 16, 583-597. 

Johnston, R., 1999. Service transaction analysis: assessing and improving the 
customer’s experience. Managing Service Quality: An International Jour-
nal, 9(2), 102-109.  

Keaveney, S.M., 1995. Customer Switching Behavior in Service Industries: 
An Exploratory Study, Journal of Marketing, 59(2), 71-82. 

Kelley, S.W., Davis, M.A., 1994. Antecedents to customer expectations for 
service recovery, Journal of Academic Marketing Sciences, 22, 52-61. 

Koomsap, P., Charoenchokdilok, T., 2018. Improving risk assessment for cus-
tomer-oriented FMEA, Total Quality Management & Business Excel-
lence, 29:13-14, 1563-1579. 

Lewis, B.R., McCann, P., 2004. Service failure and recovery: evidence 
from the hotel industry, International Journal of Contemporary Hospi-
tality Management, 16(1), 6-17. 

Lemon, K.N., Verhoef, P.C., 2016. Understanding Customer Experience 
throughout the Customer Journey, Journal of Marketing, 80(6), 69-96. 

Mattila, A.S., 2001. The effectiveness of service recovery in a multi‐industry 
setting, Journal of Services Marketing, 15(7), 583-596. 

McCollough, M.A., Berry, L.L., Yadav, M.S., 2000. An Empirical Investiga-
tion of Customer Satisfaction after Service Failure and Recovery, Journal 
of Service Research, 3(2), 121-137.  

Michel, S., 2001. Analyzing service failures and recoveries: a process ap-
proach, International Journal of Service Industry Management, 12(1), 20-
33. 

Miller, J.L., Craighead, C.W., Karwan, K., 2000. Service recovery: a frame-
work and empirical investigation, Journal of Operation Management, 
18(4), 387-400. 

Hussadintorn Na Ayutthaya, D., Koomsap, P., 2018. Embedding Memorable 
Experience to Customer Journey. Ilkyeong Moon, Gyu M. Lee, Jin-
woo Park, Dimitris Kiritsis, Gregor von Cieminski (Eds.), Advances in 
Production Management Systems. Production Management for Data-
Driven, Intelligent, Collaborative, and Sustainable Manufacturing. 
APMS 2018, IFIP Advances in Information and Communication Tech-
nology, 535, 222-229. Springer, Cham. 

Parasuraman, A., Leonard, L.B. Zeithaml, V.A., 1985. A Conceptual Model 
of Service Quality and Its Implications for Future Research, Journal of 
Marketing, 49(4), 41-50. 

Reichheld, F.F., Sasser, W.E. Jr., 1990. Zero defections: quality comes to ser-
vices, Harvard Business Review, 68(5), 105-111. 

Rust, R.T., Oliver, R.L., 1994. Service Quality: Insights and Managerial Im-
plications from the Frontier. In: Rust, R.T. and Oliver, R.L., Eds., Service 
Quality: New Directions in Theory and Practice, Sage Publications, 
Thousand Oaks, 1-19. 

Sankar, N.R.,  Prabhu, B.S., 2001. Modified approach for prioritization of 
failures in a system failure mode and effects analysis, International Jour-
nal of Quality & Reliability Management, 18(3), 324-336. 

Shahin, A., 2004. Integration of FMEA and the Kano model, International 
Journal of Quality & Reliability Management, 21(7), 731-746. 

Shin, H., Ellinger, A.E, Mothersbaugh, D.L., Reynolds, K.E., 2017. Employ-
ing proactive interaction for service failure prevention to improve cus-
tomer service experiences, Journal of Service Theory and Practice, 27(1), 
164-186.  

Shostack, G.L., 1984. Designing Services that Deliver, Harvard Business Re-
view, 134-139.  

Sutrisno, A., Lee, T.R., 2011. Service reliability assessment using failure 
mode and effect analysis (FMEA): survey and opportunity roadmap, In-
ternational Journal of Engineering, Science and Technology, 3(7), 25-38. 

Tan, K.C., Shen, X.X., 2000. Integrating Kano’s model in the planning matrix 
of quality function deployment, Total Quality Management, 11(8), 1141-
1151. 

Tax, S.S., Brown, S.W., 1998. Recovering and Learning from service failures, 
Sloan Management Review, Academic OneFile, 40(1), 75.  

 
 

 
 
 
 

https://europepmc.org/search?query=AUTH:%22Sasser+WE+Jr%22&page=1


RUTH APRIL A. LABAJAN ET AL./ PRODUCTION ENGINEERING ARCHIVES 25 (2019) 21-34 

ARCHIWUM INŻYNIERII PRODUKCJI                                    34 
 

基于客户旅程线索的服务故障预防 
 

關鍵詞 

以客户为中心的服务故障

预防， 

客户旅程 

服务线索， 

以客户为导向的 FMEA 

 摘要 

客户及其对服务的看法被认为是服务失败的决定因素，因此，必须从客户的角度研究服务失败

及其预防措施。本文提出了一个以客户为中心的服务故障预防框架，该框架旨在通过从客户的

角度整合服务交付评估和故障分析来提供一种整体的服务故障预防方法，其中包括故障识别，

故障评估和故障优先级作为纠正的基础。动作。使用客户旅程，服务线索和面向客户的FMEA来

开发建议的框架。该方法已应用于注册过程，表明使用客户旅程有助于确定服务中的客户流

程，需求，需求和接触点，并且与服务线索一起使用时，可以进一步促进系统有效地揭示对客

户重要的潜在故障。从客户角度评估故障并确定优先级会导致更好的优先级，从而反映出客户

的心声。案例研究表明，员工采取的行动会带来更高的风险，这进一步表明，服务失败不仅涉

及服务的功能，而且与服务员工和环境的客户相遇也同样重要 
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