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Abstract
To decrease the possibility of customer defections, service managers need to
track the cumulative effect of service errors on customer perceptions. Despite
this need, past research in the service management literature does not provide
managers with comprehensive methodologies tailored to this problem. Most
previous research views service error as either a technical issue which can be
addressed via reliability tools commonly used in manufacturing or as a dimension of service quality which can be assessed via customer feedback a single point in time. This paper will integrate concepts from both of these approaches to propose a methodology for analyzing the cumulative effect of
service errors on customer perceptions. The methodology will also include a
framework for classifying service error.
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1. Introduction
Service reliability may be defined as the firm’s ability to provide a specific service
without the need to correct for service errors [1] [2] [3] [4]. This ability is essential for a successful service operation. Not only is reliability one of the most influential components of service quality [3] [5], past research has linked reliability
improvement to greater customer loyalty and higher customer retention rates
[6] [7] [8].
In practice, every service—even one that is usually reliable—experiences some
type of service failure sooner or later. If a customer feels that service was very reliable prior to the failure then that customer may view the service failure as an
anomaly and remain confident about the service provider [9]. However, if the
customer’s prior history with the company includes several episodes of unreliaDOI: 10.4236/jssm.2019.124035
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ble service, then the customer may not be as likely to dismiss the current reliability failure. In the worst case, the effect of repeated service errors can shake the
customer’s confidence with the service to such a degree that the customer decides to defect to a competitor.
To reduce the possibility of customer defections, service managers should try
to understand the ramifications of every lapse in service reliability, even the
seemingly minor ones. In addition, managers need to track the cumulative effect
that service errors have to determine if the customer is approaching the “point of
no return” at which the customer defects. Despite this need, the service management literature does not provide managers with comprehensive methodologies tailored to this specific issue. Most previous research in the service management literature has examined reliability from one of two very different perspectives (1984, 1985, 1988, 1995, 1999, 2002, 2004, 2005, 2010). The first approach addresses reliability via analytical tools which originated in the manufacturing sector. Thus, its focus is technical. The second approach views reliability as a service quality dimension that can be assessed at a particular point in
time via customer feedback. This approach utilizes a customer perception focus.
Neither approach is by itself complete. This paper will integrate concepts from
both perspectives to propose a methodology for analyzing the cumulative effect
of service error on customer perceptions. This approach is unique because it
combines both approaches to produce a more complete method that managers
might find useful.
This paper is organized as follows. Section 2 will summarize key technical
tools and customer focused methods applicable to service reliability. Section 3
will draw on these tools and methods to develop a methodology for analyzing
the cumulative effect of service failure on customer perceptions. Section 4 discusses the managerial implications of the methodology and possible avenues for
future research.

2. Literature Review
Review of the service management literature reveals that there are two fundamental approaches to analyzing service reliability. The first approach involves
the application of one or more reliability tools commonly used in manufacturing
operations to measure or prevent errors. The second approach utilizes one or
more methods for capturing customer perceptions of service quality. Both approaches furnish valuable insight on the issue of service reliability.

2.1. Summary of Technical Methods
In general, technical reliability tools provide insight on service error in three
fundamental ways: 1) they underscore the importance of counting the number
of failures in service delivery; 2) they illustrate that a customer may experience a
number failure points in service delivery and 3) they reveal that the effect of service errors is cumulative.
DOI: 10.4236/jssm.2019.124035
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Failure rate analysis represents a useful tool for counting service errors. In
their application of failure rate analysis at a university office, Gunes and Devici
[10] modeled service reliability as a function of the total count of weighted errors
at a single stage. They argued that due to the non-continuous nature of many
service operations, the number of errors is more relevant to service reliability
analysis than the timing of the errors. Gunawardane [9] later extended the
Gunes and Deveci [10] model of error rate analysis to a multi-stage service
process.
In devising this extension, Gunawardane [9] noted that a process perspective
of service reliability must be utilized to capture the complexity of service delivery. The process perspective views service delivery as a series of stages – rather
than as a single stage [11] [12] [13] [14]. Shostack [15] also argued that process
flow must be analyzed to ensure error free service and developed the concept of
service blueprinting for mapping all processes that comprise the service. Service
blueprinting is valuable because it allows the service provider to visualize the entire service delivery process, thereby emphasizing that reliability requires system
wide analysis [15] [16] [17] [18]. Similarly, the customer journey approach also
utilizes a system wide view by mapping service delivery from the customer’s
perspective [19] [20]. This mapping can provide valuable information for understanding customer perceptions and feelings about the service experience [20]
[21].
Analysis of a service system’s architecture provides yet another system-wide
approach to reliability. Service systems may be examined by understanding their
design and the interdependencies between apparently disparate parts of the service delivery process [22]. Sun et al. [23] noted that combinations of series, parallel and various hybrid designs form the basis for a systems view of error [22].
Since each stage in a service process is potentially a point of service failure, the
reliability of each stage must be incorporated into a model of overall service reliability. If a customer experiences several service errors while moving from stage
to stage, the combination of multiple errors can produce a “snowball” effect that
can lead catastrophic consequences [17] [22] [23] [24]. Likewise, if a customer
has experienced a series of services errors over several visits to a service, the cumulative effect of these bad experiences will tend to worsen as the number of
bad service encounters increases. At some point, the long term or cumulative effect of unreliable service may drive the customer away.
The literature shows that failsafe techniques constitute a proactive method for
reducing service errors [17] [24] [25]. Unlike statistical process control methods
which involve quantitative analysis of a large volume of data, failsafe techniques
utilize information flows within the service process, performance standards and
worker empowerment to prevent service errors [17] [26].

2.2. Summary of Customer-Focused Methods
In contrast to technical reliability tools, customer focused methods analyze customers’ perceptions of service reliability. Customer perceptions may be gathered
DOI: 10.4236/jssm.2019.124035
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using surveys, content analysis or other feedback mechanisms.
The SERVQUAL survey was the first to address the issue of service reliability
from the customer’s perspective. The survey was based on a model for consumer
perceived service quality which included a five-item reliability measure [4] [27].
The five items in the reliability scale were “1) providing services as promised; 2)
dependability in handling customer service problems; 3) performing services
right the first time; 4) providing services at the promised time; and 5) maintaining error-free records” ([9], p. 586). Many researchers have incorporated these
SERQUAL reliability items in their own questionnaires. Customer survey methods provide insight on service errors in two ways. First, they model reliability
as a construct composed of several factors that can affect the customer’s perception of service error. Second, they help to reveal the degree of customer satisfaction or dissatisfaction that exists for each of the factors and thus enable a service
manager to identify which factors could be negatively affecting customers’ perceptions of errors.
Content analysis of customer complaints, especially in open-ended questions,
is an important tool for examining service errors and gaining an understanding
of the customer’s perspective on them [28]. Immediate analysis of customer
complaints can provide “early warning of impending performance deterioration” ([28], p. 478). The process of content analysis begins with a trial sort of the
criticisms into categories [29]. This is followed by a second sort by experts
guided by a list of categories with examples of comments corresponding to each
category [29] [30]. Interrater reliability is computed to determine if it is sufficiently high [29] [30] [31] [32]. If not the sort process repeats [29] [31].
Although both technical reliability tools and customer focused methods offer
valuable insight on service errors, they do so from different perspectives, utilize
different analytical methods and provide different types of information to the
manager. The technical approach to reliability underscores the importance of
the cumulative effect of service failures over time; however, this approach does
not capture the customer’s perceptions of service error. In contrast, customer
focused methods help reveal customer perceptions of reliability at a point in
time but fail to address the cumulative effect of service failure over time. Thus,
each approach, taken separately, provides only a partial perspective of service
error. Needed is a methodology to integrate both approaches so that a more
comprehensive view of service error can be developed. The following section will
propose such a methodology.

3. Methodology
The preceding discussion illustrates that any method that integrates the technical and the customer-based approaches to service reliability must include the following features: 1) it utilizes a systems approach, 2) it counts the number of service errors customers experience over time, 3) it gathers customer feedback on
actual service failures customers experienced, 4) it helps the manager gauge the
DOI: 10.4236/jssm.2019.124035
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effect of each of these individual service errors, and 5) it helps the manager assess the cumulative effect of service errors over time.
There are three basic steps to achieving a methodology that incorporates these
five features:
Step 1: Understand the system.
Step 2: Count and analyze the individual service errors that customers actually
experienced.
Step 3: Assess the cumulative effect of the service errors over time.
To understand the system, the manager can utilize any of the process mapping
tools discussed earlier. The manager can use these tools to anticipate possible
service fail points before an error occurs.
To count and understand individual service errors, the manager needs a customer feedback system on service errors and a method for assessing the nature
of an error. The manager needs to adopt a process for monitoring customer
complaints about real events in the service environment. In addition, the manager must use the customer’s perceptions in interpreting service errors. To give a
manager this needed insight, it is useful to classify reliability failures along two
dimensions. The first dimension involves the perceived severity of the individual
service failure. The second dimension deals with responsibility for the reliability
failure.
Severity of service failures may be defined as the “magnitude of loss that customers experience due to the failure” ([32], p. 132). Various studies have developed measures for severity of service failures usually ranging from minor to major [33] [34] [35]. In this study severity of service failure is defined as either minor or severe using the model proposed by Hoffman, et al. [34]. A minor failure
is one that may cause delays or changes to the service but which can be corrected
and allow the service to continue to completion. A major failure is one that prevents the service from being completed or results in a negative conclusion on the
part of the customer.
Some service failures result from employees’ errors while others stem from
customers’ mistakes [25]. Since the service failures themselves can range from
minor to severe, four possible combinations of failure severity and responsibility
may occur in practice. These include: 1) minor failures for which the customer is
to blame, 2) major failures for which the customer is responsible, 3) minor failures for which the provider is to blame, and 4) major failures for which the provider is responsible. Figure 1 summarizes these four possible combinations.
Each type of failure classified in Figure 1 affects customer perception in different ways. Obviously, severe errors made by service workers will have a greater
impact on customer perceptions than will minor worker mistakes. In contrast,
interpretation of the effect of customer error is not as straightforward. When a
service reliability failure occurs, the customer frequently blames the service provider for causing it [36] [37], even if the customer is actually responsible for the
problem—particularly when rule based errors occur. A customer makes a rule
based error when he or she incorrectly applies familiar scripts or responses to a
DOI: 10.4236/jssm.2019.124035
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Figure 1. Service error framework.

service situation [36]. For instance, a restaurant customer may incorrectly assume that a waitress will collect the payment for the bill at the table and then
discover that he must pay for his meal at the register. Even though the customer
made the mistake, he will blame the waitress for the inconvenience.
After a service failure, the manager could use Figure 1 as a starting point for
rating its impact on customer perceptions. This impact is a function of incident
severity and responsibility for its occurrence:
I i = f ( Si , Ri )

(1)

where: Ii = the impact of the ith incident on customer perceptions;

Si = customer perception of the severity of the ith incident;
Ri = customer perception of who is responsible for the ith incident.
To assess the cumulative effect of a series of n consecutive service errors, the
manager can simply total the individual impact ratings Ii.

Cn = ∑ i =1 ( I i )
n

(2)

where: Cn = the cumulative impact of the n consecutive incidents of service error;

Ii = the impact of the ith incident on customer perceptions.
Figure 2 presents a graphical method for representing the cumulative impact
function. While this graph can be used to depict the cumulative effect of service
errors during a single service encounter, it is especially useful as a tool for longitudinal analysis of service failures. When used this way, the cumulative effect of
service failure is a monotonically increasing function of the total number of customer perceived service errors over a series of past service encounters. Thus,
with each successive failure, the perceived unreliability of the service either increases or, at best, remains at the same level.

4. Discussion
This paper has argued that the customer’s perspective of service reliability must
be integrated with a longitudinal, technical approach to reliability analysis. To
achieve this sort of integration, the service manager first must consider what
type of data to collect and then how to organize and interpret the data so that the
DOI: 10.4236/jssm.2019.124035
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Figure 2. Relative impact of consecutive errors in service provisions.

possibility of future customer defections due to reliability failures can be reduced.
Improved data collection is the starting point for improved reliability analysis.
A fundamental managerial implication of this paper is that the service manager
cannot simply use a few Likert scaled items to gauge the cumulative effect of
poor reliability on customer perceptions. Instead of adopting this rather limited
“snap shot” approach, the manager could use open ended survey questions to
obtain information about the specific reliability failure a customer has experienced. It is important to ask the customer such questions as: “How serious was
this service failure to you?” and “Whose fault was it and why?” A customer’s
responses to these types of open-ended questions help the manager gauge the
impact of the individual service failure.
The manager might get an even better idea of the error impact by following up
directly with the customer. For instance, suppose in a full-service restaurant a
customer arrives and her name is added to the waitlist for a seat. After other
customers appear to be seated ahead of her, she becomes concerned, approaches
the host and demands to see the manager. If she is in a hurry this might be a
major error but if the manager explains that her name was called several times
and she did not hear then she might reconsider who is responsible for the error.
The change in her perceptions will lower the negative impact of the error.
Service errors should be tracked during the course of business. The manager
might want to use Pareto analysis to determine the relative frequency of the different types of service errors. This sort of approach will help the manager frame
suitable failsafe techniques to prevent mistakes from occurring in the first place.
Obviously, the failsafe techniques must be tailored to the type of error that can
occur. In particular, the manager must consider how to help his customers avoid
the various rule-based errors they make since the customer will blame the service rather than themselves for these errors.
Since the types of rule based errors a customer makes will vary with the service context, future research could include applications of this approach in several service settings. In each of these settings, it would be interesting to investiDOI: 10.4236/jssm.2019.124035
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gate the relative impact of customer error on perceived reliability compared to
the effect of worker based error. In addition, customer data from these actual
service contexts could be used to examine the various patterns through which
the cumulative effect emerges.

5. Conclusion
In summary, the methodology proposed in this study represents only an initial
step in the investigation of the cumulative effect of reliability failure on customer
perceptions. However, the proposed methodology does help the manager view
reliability as a service feature that must be tracked and managed over time. Such
a perspective can potentially reduce customer defections due to unreliable service.
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