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Abstract

Facing the fierce competition inside and outside the telecom industry and the pressure of
policy as well as technology development, telecom network operators must adapt to customer
needs to protect the interests of both operators and customers. This thesis attempts to examine
the network service quality of operators from the perspective of quality management, and puts
forward improvement measures.

This study uses SERVQUAL method to construct the network service quality evaluation
system through questionnaire and result statistical analysis. Then, the gap analysis of network
service quality index and Importance — Performance Analysis (IPA) are carried out to give the
optimization suggestions of telecom network service quality management. Main
conclusions are as follows:

1. The current situation of network service quality is not optimistic, and the average
expectation value of customers for network service quality indicators is higher than the actual
perceived average value;

2. The operator should improve from three aspects: network service system design, network
service quality management at the operator level and guarantee measures of management

implementation.

Keywords: Telecommunication network service; Service quality; Quality management;
SERVQUAL
JEL: L86; L15
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Resumo

Em face a competi¢do tanto interna como externa a industria das telecomunicag¢des, bem
como, da pressdo da politica e do desenvolvimento tecnoldgico, os operadores das redes de
telecomunicagdes sao obrigados a adaptar-se a mudanga com o fito de proteger os seus proprios
interesses como também dos seus clientes. A presente tese proporciona um exame da qualidade
do servigo de rede de telecomunicagdes na perspetiva da gestdo de qualidade e apresenta varias
medidas de melhorias.

Este trabalho socorre-se da metodologia de SERVQUAL para construir um modelo de
avaliacdo da qualidade do servigo de rede e, como tal, a investigacdo ¢ por questionario seguido
de tratamento estatistico. Sao feitas, ainda, uma analise de divergéncias com base no indice de
qualidade de servigo de rede e uma analise I[PA (Importance — Performance Analysis) a fim de
prover recomendagdes de otimizagdo da qualidade do servico de rede. E, as principais
conclusdes sao:

1. A qualidade de servico da rede ainda ndo € 6tima e, a expectativa de valor por parte dos
clientes ¢ superior a perce¢do dos mesmos;

2. Existem trés areas por onde se pode desenvolver melhorias: o desenho do sistema de
rede, a qualidade de servigo de rede ao nivel do operador e, a garantia da qualidade na

implementa¢ao de medidas administrativas.
Palavras-chave: Servico de rede de telecomunicagdes; Qualidade de servigo; gestdo de

qualidade; SERVQUAL
JEL: L86; L15
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Network Service Quality Management of MC Operator: A SERVQUAL Perspective

Chapter 1: Introduction

1.1 Research background

With the expansion of information, users have a strong demand for Internet-based integrated
business. Currently stimulated by users’ demand, coupled with the rapid development of
communication and Internet technology, the business integration of computer,
telecommunications, radio and television and other industries which have a clear division of
labor has started.

In the process of rapid business and technology growth, China’s telecommunication
industry has undergone many reforms and reorganizations, and there are presently three
operators: China Mobile, China Telecom and China Unicom. The reform is divided into several
stages: from 1993 to 1998, it was the stage of market-oriented reform of the telecommunication
industry. In 1995, the General Post Office and the General Administration of
Telecommunications under the former Ministry of Posts and Telecommunications were
established. From 1998 to 2000, the reform focused on “separation of government and
enterprises, elimination of monopolies, and introduction of competition”; from 2001 to 2008,
the situation where the market was shared by these three operators was formed; from 2008 to
2018, it was the full-service operation phase of transformation from 3G to 4G and the
integration of communication network, the Internet, and the broadcasting and television; since
2019, we have entered the era of 5G commercialization and deepened full-service strategy. The
operators’ business striving to cover multiple business areas such as telecommunications, the
Internet, multimedia, entertainment, consumer electronics, finance, health, and communities to
comprehensively meet the needs of users’ life and work, and provide a cross-industry, cross-
regional operation model of communications, content, applications and services.

Expanding telecommunications business to other industries and developing integrated,
convenient and efficient comprehensive services is the requirement of the times raised by
technology changes for network services.

At the China Mobile Global Partner Conference 2013 held on December 18, 2013,
President Li Yue officially released the new business brand “AND”. In the 4G era, “AND” icon
is seen as a 4G brand of China Mobile (H. Xu, 2013).
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In December 2014, China Mobile obtained the fixed network and broadband operation
license issued by the Ministry of Industry and Information Technology and officially became a
full-service telecommunications operator. Utilizing a leading 4G network as a foundation and
supported by “the world’s largest mobile operator”, China Mobile Group Sichuan Co., Ltd.
(hereinafter referred to as MC) has officially entered the era of full-service operation (Sina
Sichuan, 2014).

On November 27, 2015, China Mobile announced that its wholly-owned subsidiary China
Mobile Tietong had signed an acquisition agreement with Tietong and then it provided fixed
network telephone service nationwide in China (Tencent Technology, 2015).

In 2016, China Mobile and the People’s Government of Sichuan Province signed a strategic
cooperation agreement to take Sichuan as a key support area for network infrastructure
construction and business development.

In 2017, the Sichuan Provincial Party Committee and the Government signed an agreement
with China Mobile Communications Group in Beijing, making it clear to establish a
collaborative innovation platform for government-industry-university-research for 5G
technology and business applications, deeply expand new areas such as IDC, cloud computing,
big data, and the Internet of Things so as to promote the digitalization of production with
informationization. In the same year, Sichuan Mobile fully implemented the “big connection”
strategy, and insisted on the innovation-driven guideline, as well as promoting economic
transformation and upgrading with informationization. More than 1,500 items of data are stored
in the enterprise-level big data center constructed by Sichuan Mobile and an average data of
90T is accessed daily, making the center the largest data platform in the west of China (Sichuan
Mobile Service Work, 2017).

At the beginning of 2018, the government work report stated that “comprehensively
implement the strategic emerging industry development plan, accelerate the research and
development and transformation of new materials, artificial intelligence, integrated circuits,
biopharmaceuticals, and fifth-generation mobile communication technologies to enlarge and
strengthen industrial clusters.” The government work report mentioned 5G for the first time,
which showed that 5G would play an important role in the future economy. China Mobile
announced in March 2018 that it planned to build a 5G pilot network in major cities and it
would fully commercialize 5G in 2020. China Telecom stated that 5G would be pre-
commercialized in 2019 and officially commercialized in 2020. China Unicom also stated that
it would achieve 5G pre-commercial deployment in 2019 (Mu, 2019).

On December 7, 2018, the highly anticipated 5G spectrum resource allocation plan was
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finally announced, marking the basic formation of the spectrum resource pattern in the 5G mid-
low frequency band of these three operators and the initial formation of 5G pattern (Ren, 2018).
With the promotion of endogenous power in the industry, China’s communications industry
will move towards a new era led by 5G. Wireless, optical communications, the Internet of
Things, edge computing and other fields will develop with the improvement of industry
competitiveness and the core support of national policies, bringing accelerated development
and value enhancement of the overall industry.

China Securities Journal 2019 Several Policies and Measures to Promote Accelerated
Development of 5G Industry in Chengdu was published on the website of Chengdu Municipal
People’s Government on February 1, focusing on supporting ultra-high-definition video and
smart medical, intelligent driving, drones, industrial Internet and other areas with comparative
advantages to first carry out 5G pilot demonstration applications, which will be extended to the
areas of urban management, livelihood services, and social governance. For 5G new technology,
new products, new business models, and new model demonstration projects with obvious
industrial driving effects, a subsidy of up to 3 million yuan will be given based on 20% of the
investment (J. Yang, 2019). According to The White Paper on 5G Economic and Social Impacts
by the China Academy of Information and Communication Technology (2017), direct and
indirect output driven by 5G in 2030 will reach 6.3 trillion and 10.6 trillion yuan, respectively.

In summary, the above three major full-service operators after the restructuring of
telecommunications have entered a new status quo with close competition. The services of
China Mobile, China Unicom and China Telecom have been homogenized. Since the full-
service operation, the operators’ advantages in traditional customer groups have also faced
challenges in the transition period. The two fiercest competitions among operators are the
integration of fixed and mobile networks and the integration of mobile and the Internet. In the
mobile Internet industry, major giants are pouring in. Terminals, systems and applications have
become the focus of competition. Data has overtaken voice as a core business. The status of
content, services, software integration, and even terminal manufacturers have been improved.
While the operators who build the platform have earned relatively small profits.

Users can have more options. The change in the supply and demand relationship of the
domestic telecommunications market has led to a fundamental change in the relationship
between enterprises and customers. On March 5, 2019, Premier Li Keqiang of the State Council
stated in The 2019 State Council Government Work Report that “number portability (customers
are free to choose telecommunication operators and retain their original numbers)” would be

implemented throughout the country to standardize the package settings, so that the consumers
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would benefit from a real reduction of fees (Xinhuanet, 2019). In March 2019, the Ministry of
Industry and Information Technology issued the Guiding Opinions on the Construction and
Rectification of Work Style in the Information and Communication Industry in 2019,
emphasizing the need to deepen the standardization of the “number portability”, with no
additional conditions or obstacles as well as vicious competition (Zhen, 2019).

Under the pressure of industry and policies, telecommunications operation needs to change
their service concepts from “what kind of telecommunications services can they provide” to
“what kind of services do users need” to better adapt to customer needs and make leaps in new
ideas and consciousness. In March 2018, The MC user satisfaction index released by the
Sichuan Provincial General Administration of Telecommunication reached 79.39, which was a
“relatively satisfactory” level. During the same period, the Telecommunication Customer
Satisfaction Index (hereafter referred to as TCSI ) in Sichuan Province was 79.82 (Sichuan
Communications Administration, 2018).

Service quality, as the core of competition in the future market, has become a consensus.
As operators expand their operation content, telecommunications services should focus on
creating value while being customer-oriented. The Service Quality (SERVQUAL) model is a
tool for measuring service quality. In the past decade, the model has been widely accepted and
adopted by managers and scholars. The model is based on the difference theory, that is, the
disparities between the customers’ expectations for service quality and the services that
customers obtain from the service organization. The model uses five scales to evaluate the
service quality of diverse services received by customers. Research shows that SERVQUAL is
an effective tool for evaluating service quality and determining actions to improve service
quality.

This research will be founded on SERVQUAL, total quality management and service
management theories, and take China Mobile Sichuan Company (MC) as a case for empirical
research. The research results will help improve customer perceived service quality, enhance

corporate competitiveness, and ultimately form a win-win situation.

1.2 Research problem and questions

1.2.1 Research problem description

In the process of the third technological revolution which drives the rapid modernization of the

economy, the service industry is gradually replacing the manufacturing industry as the pillar



Network Service Quality Management of MC Operator: A SERVQUAL Perspective

industry of the economy. The output value of the service industry in developed countries
accounts for an absolute proportion of GDP (Figure D-1 of Annex D Taking the United States
as an example). In the modern service industry, service quality, as the core competitiveness of
enterprises, is increasingly valued by scholars and practitioners.

On CNKI (China National Knowledge Infrastructure), a precise search is performed with
“service quality” as the keyword. The time is limited from 1999 to 2018, and more than 69,000
results can be searched. The publication volume of the results generally shows an upward trend,
as shown in Figure D-2. These include a number of papers published in domestic authoritative
journals such as Management World and Nankai Management Journal.

From the first generation of mobile communication technology (1G) to the fourth
generation of mobile communication technology (4G), each upgrade of mobile communication
solved the most important needs at the time and also greatly promoted the development of the
telecommunications service industry (Y. Yang, 2019). With the rapid deployment of emerging
Internet technologies and applications, the rapid popularization of smart terminals based on
smart phones and computers, the development focus of the telecommunications service industry
also changed from the original communication service to network service (G. C. Ma, 2013).

After years of development and multiple rounds of reform and reorganization, China’s
telecommunications service industry has gradually formed a situation of tripartite (China
Mobile, China Telecom and China Unicom) confrontation. In order to compete for users,
especially existing customers in a market that is close to saturation, the three major rivals have
been conducting a series of three-dimensional offensive and defensive battles, such as network
superiority and inferiority, terminal superiority and inferiority, channel warfare, price warfare.
These battles are based on the constant penetration of public opinion warfare on the Internet
(Ben, 2017). But regardless of the public opinion warfare, the trend of increasingly
homogenized operators’ networks is undeniable. Under the influence of the state’s “faster and
more affordable Internet connections” policy, seemingly differentiated package tariffs and
network services have been involved in a price war under homogeneous competition (Ben,
2019).

At the same time, the users’ requirements for the quality of network services have also
become higher and higher with the enrichment of material life. This problem has attracted the
attention of scholars in recent years. Nearly 4400 results can be found by searching the keyword
“network service quality” in the CNKI. As can be seen from Figure 3 in Annex D, “network
service quality” has always been a hot topic in the academic circles during the period of 4G

network considerable development and full-service operation phase of the integration of
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communication network, Internet, radio and television network from 2008 to 2018.

Entering 2019, the fierce competition among the three major operators confronted new
challenges. On March 5, 2019, Premier Li Keqiang of the State Council stated in The 2019
State Council Government Work Report that “number portability” would be implemented
throughout the country to standardize package settings, so that the consumers would enjoy a
real reduction of fees. The Guiding Opinions on the Construction and Rectification of Work
Style in the Information and Communication Industry in 2019 was issued subsequently by the
Ministry of Industry and Information Technology, which directly indicated that in the process
of number portability, operators cannot set up additional conditions and bundle packages to
prevent users from number portability (Y. Liu, 2019). As a continuation of the national “faster
and more affordable Internet connections” policy, the number portability is an important
measure for information and communication services to better protect users’ choice rights and
benefit the people. For the country, it can also effectively save number of resources and force
operators to provide better products and services, instead of pursuing data growth as before,
thereby improving the competitive pattern, service quality and promoting the sustainable and
healthy development of the industry (X. Gao et al., 2019).

While facing pressure from the internal competition, telecom operators also confront
external shocks, especially in the 5G commercial era when Internet companies, mobile phone
manufacturers and other industry stakeholders with innate resources and technological
advantages are also seizing opportunities to promote digital layout. Take Huawei as an example,
Huawei, which has been doing 5G research and development since 2009, has more than 2,500
basic 5G patents, accounting for 20%. It is the only manufacturer in the industry that can
provide 5G end-to-end products and solutions (Qiu, 2019). In addition, as a platform, under the
circumstance where the business model is not very clear, the huge investment in infrastructure
construction in the early stage of 5G has increased the pressure on operators who have already
experienced a financial crisis. How to find a balance point during the transition period is a
common dilemma for operators (J. Zhang, 2019).

But it is undeniable that 5G business is a major opportunity for operators facing collective
growth difficulties. As of October 9, 2019, the total number of 5G subscription users of the
three major operators exceeded 10 million. It can be seen that 5G will be a huge opportunity
for user growth for operators (Securities Times, 2019). For good measure, for operators, 5G is
undoubtedly a starting point for transformation and upgrading as well as the layout of industrial
ecology. When the industrial ecology advances the Internet of Things, operators have already

laid out. For instance, China Telecom owns a “Tianyi Internet of Things Platform” and China
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Mobile possesses OneNET platform. These platforms need to establish contacts with related
enterprises. However, companies that may have demand for the Internet of Things do not have
the ability or do not want to invest in building networks. Therefore, the scale of industrial
ecology is not large so far (J. Y. Tang & Zhang, 2019). Xu Zhijun, Deputy Chairman of Huawei,
stated in public that there are two major needs in the Chinese market in the 5G era: eMBB and
digitalization of the industry. The innate advantages of operators in base station construction
and platform construction make them likely to take the preemptive opportunities by virtue of
5G in the industry digitalization (J. Zhang, 2019).

Generally speaking, no matter whether operators are engaged in homogeneous competition
or faced with external shocks, opportunities and challenges coexist, especially the “number
portability” policy and the development of 5G technology will bring a host of variables to
industry structure. Actively improving the quality of network services will be the focus of

reshaping the industry structure.
1.2.2 Research questions

Based on the research background and the discussion of the current dilemma, this thesis focuses
on the research of solving the status quo of operator network service quality management.
However, the present research on the quality of network services of operators has many
limitations, they are as follows:

Firstly, the quantity of literature focusing on the quality of network service is generally
small. Although there are over 4,400 search results with the key word being “network service
quality” in CNKI, the quantity of literature centering on network service quality rather than
incorporating it as a part of the literature is less than 1,000.

Secondly, related literature assesses the quality of network services, but little refers to
influencing factors. For instance, G. C. Ma (2013) conducted research on the optimization and
innovation of telecom operators’ network services based on PPDIOO, but its core was on the
analysis of the business environment of telecom operators’ network services; J. Wu (2015)
evaluated the service quality of Xi’an mobile communication network, and the situations were
summarized through a questionnaire, but the influencing factors were only mentioned at the
end. Sun and Qi (2019) constructed the comprehensive network service quality assessment
model based on a cloud-improved gray correlation analysis model by measuring performance
parameters of network service quality to achieve the real-time and fast classification of
measurement data, and it only solved the efficiency problem of network service quality

assessment. Popoola et al. (2018) studied the key performance indicators for the quality of
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service of Global System For Mobile (GSM) networks in Nigeria, but they did not study further
into the factors that can affect QoS (Quality of Service) of GSM networks. Horvat et al. (2017)
gave the evaluation of service quality provisioning in large-scale pervasive and smart
collaborative wireless sensor and actor networks which was too technical. Lee et al. (2015) tried
to focus on application-based quality assessment of Internet access service and the research on
the factors is founded on a narrow aspect. Lacking research on influencing factors of network
service quality and the inability to explore the transmission path of these influencing factors, it
1s difficult to make effective suggestions for improving the network service quality.

Thirdly, we are starved of paths to elevate network service quality from the perspective of
network service quality management. Current literature on improving the quality of network
services mostly focuses on the mobile communication technology itself and explores the
possibility at the technical level. For example, X. C. Ma (2019) discussed the network service
quality detection and control in communication engineering intending to optimize the network
technology system so that it could ensure the effectiveness of the entire network management,
improve the management level, and lay the foundation for the later network system. Q. Wang
et al. (2019) conducted modeling and analysis of network service quality reliability for remote
calibration of power test devices. L. J. Xie et al. (2018) studied the dynamic deployment
strategy of proactive network functions for service quality. Salama and Saatchi (2018) focused
on the probabilistic classification of service quality in wireless computer networks and they
found that by accurately determining the network’s QoS, an improved understanding of its
performance was obtained. Besides, Ennaciri et al. (2019) proposed an algorithm that improved
the service quality based on a clustering approach and tried to load balancing protocol (with the
protocol of Energy Efficient Sleep Awake Aware [EESAA]) to advance service quality in the
wireless sensor network. Kozainski and Kneevi (2014) introduced some of the commonly used
service quality mechanisms and analyzed their impact on network traffic in order to better its
performance, mainly packet delay.

Certainly, mobile communication technology is the foundation for network quality
improvement, but how operators can make advanced mobile communication technology serve
users is a considerable part of technological progress to benefit the people, which cannot be
ignored.

Based on the foregoing background, this thesis is aimed to answer the following four
questions: Firstly, what constitutes the quality of network service? Secondly, what the current
status of network service quality evaluation is? Thirdly, what factors may influence the network

service quality evaluation results? Fourthly, how can the management level of network service
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quality be improved based on the influencing factors?

1.3 Research methods

This thesis will conduct survey research which is derived from literature research, and then
conduct empirical analysis based on survey data, give relevant conclusions and
recommendations. Therefore, the main research methods used in this research are as follows:

1. Literature analysis

The author has read myriads of related documents by consulting domestic and foreign
literature databases to enhance the concept and theoretical cognition involved with the research
topic sorted out and summarized the research of domestic and foreign scholars in related fields,
providing effective guidance and a solid theoretical foundation for the research of this thesis.

2. Questionnaire survey method

This thesis will make a questionnaire based on the SERVQUAL scale and the actual
situation of network service quality, conduct online and offline questionnaire feedback
collection, sort out and organize the collected questionnaire data. Effective questionnaire data
obtained can reflect the quality of network service of the current situation, especially the
disparity between customers’ perception and expectation of network service quality, provide a
basis for quantitative research on empirical analysis.

3. Quantitative analysis

This thesis will use the quantitative analysis method of mathematical statistics to perform
statistical analysis and score calculation on the collected valid questionnaire data, including
descriptive statistical analysis, validity test, reliability test, product scaling method, weighted
calculation method. Quantitative analysis can more accurately reflect the actual situation of
network service quality and has universality and reliability so that the author can better conduct
in-depth research.

4. Qualitative analysis

This thesis qualitatively analyzes and defines the correlative concepts of network services,
including service, service quality, telecommunication service quality, service quality evaluation
model, service quality management methods, customer satisfaction and other concepts. For
good measure, this thesis also qualitatively analyzes and infers the reality of network service
quality reflected by the questionnaire data, with a view to combining qualitative and
quantitative analysis to achieve a more comprehensive analysis process and all-around

conclusions.
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5. Interview survey method

In the process of designing the network service quality evaluation system, this thesis
conducted relevant interviews with typical network service users and operator employees who
are available for the author due to the work convenience, so that the designed network service
questionnaire and evaluation system can be closer to the respondents. In addition, in the process
of questionnaire collection, the author also conducted on-site questionnaire collection,

supplemented by the method of interview survey.

1.4 Research framework

This thesis will be derived from the background research on the network service provided by
operators, and put forward research questions; on the basis of combing relative literature and
theories of network service quality, a network service quality evaluation system based on the
SERVQUAL method and design questionnaires is established; use data collected from the
questionnaire to carry out empirical analysis to obtain the current status, influencing factors of
the operator’s network service quality; then give optimization suggestions from multiple
perspectives such as network service system design and network service quality management,
and finally conduct a research summary.

The research framework of the thesis is shown in Figure 1.1.

Chapter One is the introduction, which mainly depicts the research background of this
thesis, proposes research questions based on it, and then explicates the research methods and
research frameworks that will be used.

Chapter Two is the literature review, centering on the definition of quality, the definition
and characteristics of service, the definition and characteristics of service quality, and the
evaluation and management of service quality. The theory of customer satisfaction is briefly
introduced.

Chapter Three is the design of the network service quality evaluation system based on the
SERVQUAL method. It mainly presents the process of network service quality evaluation, the
indicators, statistical methods and advantages of the SERVQUAL scale in detail. The evaluation
index system of network service quality is established and the questionnaires are designed based
on the SERVQUAL method and the characteristics of network services. Some research tools

are also introduced.
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Figure 1.1 Thesis research framework

Source: elaborated by the author
Chapter Four is an empirical analysis founded on the data collected from the questionnaire.

First, the author conducts sample statistical analysis including sample feature analysis,
reliability and validity analysis, to test the reliability of the sample data, and then calculate the
differences between customer perceived value and expected value of network service quality
grounded on the unweighted and weighted SERVQUAL indicators respectively, and introduces
Importance — Performance Analysis (IPA) method to analyze the influencing factors of the
network service quality, and finally summarizes the empirical analysis.

Chapter Five is the optimization suggestions for network service quality management,
which mainly illustrates from these aspects: management optimization process design, operator
network service system design, operator network service quality management, and network
service quality management implementation guarantee measures. Relevant suggestions are

given, and suggestions on optimization are summarized in the final.
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Chapter Six is the conclusion, which summarizes the research conclusion of this thesis,

points out the research limitations and the future research direction.
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Chapter 2: Literature Review

2.1 The definition of quality

2.1.1 The standardized definition of quality

The word “quality” is derived from Latin, which originally means the nature of a given entity.
At first, it only describes the facts without value judgment or distinction between good and bad.
Later, the Longman Modern English Dictionary interprets “quality” as “grade, degree of
excellence” (Watson, 1976), while the Chinese Dictionary interpreted quality as “the quality of
things, products or jobs” (Chinese University Dictionary Editing Committee, 2000). It can be
seen that, in the process of change of times, quality is not only used to describe facts but also
evaluate something and make a value judgment. In 1986, the 1SO8402:1986 “Quality-
Vocabulary” issued by the International Organization for Standardization defines “quality” as
the sum of the characteristics and characteristics of a product or service that meets regulations
or potential needs (Qiao, 2005). In the ISO8402:1994 “Quality- Vocabulary” revised by the
International Organization for Standardization in 1994, “quality” and “trait” have the same
definition, namely “the sum of the characteristics that reflect the entity’s ability to meet
requirements or potential needs” (Y. N. Li, 1995). It can be seen that compared with the
definition in 1986, the subject of quality has changed from product or service to entity. However,
the concept of entity is extremely broad and can refer to all “things that can be individually
described or studied”, which can be personnel, activities or processes, products, organizations,
systems and otherwise (X. G. Li, 2011). Therefore, the scope of “quality” is no longer limited
to products and services but expanded to a wider range.

In ISO 9000: 2000 Quality management systems-Fundamentals and vocabulary, “quality”
is defined as: “the degree to which a set of inherent characteristics fulfils the requirements”. In
this phrase, “inherent characteristics” refers to the characteristics that exist in something (or a
certain object), especially the permanent distinguishable features. They can be either qualitative
or quantitative; “requirements” refers to “need or expectation that is stated, generally implied
or obligatory” (International Organization for Standardization [ISO], 2000). ISO (2015) defines
“quality” as the “degree to which a set of inherent characteristics of an object fulfils

requirements”. The term “quality” can be used with adjectives such as poor, good or excellent.
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“Inherent”, as opposed to “assigned”, means existing in the object. Based on the above
definition of quality, we can conclude that quality mainly includes three elements, namely
inherent characteristics, requirements and degree of satisfaction. Inherent characteristics
emphasize the inherent stipulation of quality to things themselves, requirement emphasizes the
external demand and expectation of quality, and degree of satisfaction emphasizes the
consistency between the internal regulation of things and external demand and expectation. The
three elements of quality connect the inherent characteristics of things with external needs and
expectations and realize the unity of internal and external. The aforesaid standardized quality
definitions are generally proved before the 21st century, summarized in Table 2.1.

Table 2.1 Standardized quality definitions

Representative/Year Viewpoints on the definition of quality standardization

Longman Modern English Grade, degree of excellence

Dictionary (Watson, 1976)

ISO8402:1986 “Quality- The sum of the characteristics and characteristics of a product or service

Vocabulary” (1986) that meets the specified or potential needs.

ISO8402:1994 “Quality- The sum of the characteristics that reflect the entity’s ability to meet
Vocabulary” (1994) requirements or potential needs.

ISO9000:2000  “Quality The degree to which a set of inherent characteristics fulfils the
management systems— requirements.

Fundamentals and

vocabulary” (2000)
“Chinese Dictionary” The good and bad aspects of things, products or jobs
(2000)

Source: elaborated by the author

2.1.2 The classic and authoritative definition of quality

Over and above the standardized definition of quality in dictionaries and by authoritative
organizations, experts in the field of quality management have conducted long-term and multi-
angle research on the definition of quality. With the development of society and technology,
the connotation of quality has been continuously expanded. The mainstream quality definition
is based on the applicability of consumers, specifically referring to products or services that
meet customers’ expectations. The definition of applicability quality is proposed by Juran
(1974): “Quality includes product characteristics that lead to satisfaction with the product, and
also includes the degree of free from shortcomings... Quality is best defined by the term ‘fitness
to use’.” Among the numerous implications of quality, He perceives that two definitions matter
most to quality management. Firstly, quality means those product features that satisfy the users’
demand to realize the satisfaction of the users. Secondly, it means being immune to defects,
that is, errors that do not require repetition (rework) or result in on-site failures, customer

dissatisfaction, customer complaints and otherwise (Juran et al., 1974).
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In the past, Shewhart (1931), the founder of modern quality management, mentioned
similar quality concepts earlier in his book Economic Control of Quality of Manufactured
Product, which is recognized as the origin of the basic principles of quality. He declared that
the qualities of pieces of the same kind of product differ among themselves, or in other words,
the quality of a product must be expected to vary. The causes of this variability are generally
unknown. But we can understand variation by using simple statistical tools such as sampling
and rate analysis. The book presents a scientific basis for determining when they have gone as
far as it is economically feasible to eliminate these unknown or chance causes of variability in
the quality of a product. When this state has been reached, the product is said to be controlled
because it is then possible to set up limits within which the quality may be expected to remain
in the future.

In 1967, W. Edwards. Deming once asserted that the quality of any product or service can
only be defined by customers. Quality is a relative term that will change in meaning depending
on customers’ needs. To meet or exceed customers’ needs, managers must understand the
importance of consumer research, statistical theory, statistical thinking, and the application of
statistical methods to processes (Deming, 2000).

Deming (2000) also gives a comprehensive quality definition from the development
perspective of “norm”, “process”, “management” and “continuous improvement”, emphasizing
the basic concepts of quality management such as process and continuous improvement. This
comprehensive definition method is somewhat similar to that of Armand Feigenbaum, the
father of total quality control. Feigenbaum (1983) defined the quality of products and services
as “comprehensive features of products and services in marketing, engineering, manufacturing,
and maintenance, customer expectations are met through these various aspects.”

Based on Juran’s view of quality definition, O’Neil and Palmer (2004) proposed that quality
can only be defined by users, and quality is whether the goods or services provided by the
company meet the needs of customers. Chinese scholar Yu (2005) believed that quality is the
degree to which the inherent characteristics of an entity meet the requirements of related parties.
Slack et al. (2010) defined quality as “the fit between customer expectation and customer
perception of products or services”. If the product or service is better than expected, then the
customer will think the quality is high and vice versa. If the product or service is worse than
expected, its quality will be considered low, which may lead to customer dissatisfaction.
Therefore, if customers’ expectations are met, they will think the quality is acceptable.

The above applicable quality definitions are summarized in Table 2.2.
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Table 2.2 Classic and authoritative quality definitions

Representative/Year  Viewpoint of Applicability Quality Definition

Shewhart (1931) The qualities of pieces of the same kind of product differ among themselves,
or in other words, the quality of the product must be expected to vary.

Deming (1967) The quality of any product or service can only be defined by the customer.

Juran (1974) Quality includes product characteristics that lead to satisfaction with the

product, as well as the degree of free from shortcomings.

Feigenbaum (1983) The comprehensive characteristics of products and services in marketing,
engineering, manufacturing, and maintenance customer expectations are met
through these various aspects.

O’Neil and Palmer Quality is whether the goods or services provided by the company meet the

(2004) needs of customers.

Yu (2005) Quality is the degree to which the inherent characteristics of an entity meet
the requirements of related parties.
Slack et al. (2010) The fit between customer expectations and customer perception of the

product or service.
Source: elaborated by the author

2.1.3 Quality definition branch

Apart from the more mainstream applicability quality definition, there is likewise a conformity
quality definition branch, which refers to the characteristics of a product or service that meets
the given specifications from the perspective of the producers. Crosby (1980) believes that there
must be an accurate definition of quality and declares that “quality is to meet requirements”.
This is also true in enterprises. “The requirements must be clearly expressed so that they cannot
be misunderstood. Then they should be continuously measured to ensure compliance with these
requirements. Wherever there are non-conformities, it indicates the quality is not good. In this
way, the quality problem is converted into whether there are non-conformities.” A practical
application is Henry Ford who has adopted advanced mechanical techniques to achieve high-
quality standards and absolute interchangeability in car making, aiming at high-volume
production (Atack, 1984). Some researchers have defined quality as excellence, among which
Pirsig is the typical one. Pirsig (1992) mentions that quality is “a direct experience independent
of and before intellectual abstractions”. Shewfelt (1999) has viewed quality as an absence of
defects or a degree of excellence.

With the development of the economy and society, scholars have gradually diversified the
definition of quality. Taguchi (1986) examined the quality level from an economic point of
view, and defines quality as “the characteristics of avoiding causing losses to society after a
product is launched”. He believes that the poorer the product quality is, the greater the social
loss will suffer; on the contrary, the better the product quality is, the smaller the social loss will
sustain. Quality is understood from the perspective of the negative effects of products or

services on society (Z. J. Han et al., 2008).
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Some scholars even point out that the definition of applicable quality and conformity
quality has been unable to meet the new requirements of economic development for the long
term. They emphasize that quality refers to meeting the potential needs of consumers to achieve
an unexpected new quality of new products or services. Its representative, Kano (2002), pointed
out that “product quality has become a basic requirement, not a competitive advantage. The
organization’s quality behavior focuses on developing products that meet the clear needs of
consumers, which cannot be used as a competitive advantage in today’s society. Enterprises
also need to explore potential needs of consumers and add unexpected new quality for
consumers when creating products or services.”

Established on theoretical literature research on the evolution and refinement of conformity
quality and applicability quality, scholars’ increasingly diversified and broad definitions of
quality are summarized into five types: (1) The quality perceived by the customers, that is, the
customers’ subjective perception of the product, which is product quality; (2) Satisfying
customer expectations, namely, the quality meets the customers’ expectations, which is
completely evaluating the product from the perspective of customers; (3) The value of the
product is the quality. For individuals, it is the ratio of the benefits paid by the customers to the
benefits received; and for the company, it refers to the ratio of various costs of producing the
product to the benefits the company obtains; (4) Quality refers to compliance with technical
specifications, that is, quality is an objective attribute of products, which can be measured and
judged by a wide range of technical standards and specifications, and unified technical
standards can be formulated to regulate production procedures and results; (5) Quality is
excellent, which can be understood as the pursuit of maximization of product value; among
these five types of quality definitions, excellence is the most general definition (Hansen, 2010;
Luan, 2016). The bias of the five types of quality definitions is in Figure D-4.

To sum up, although various experts and scholars have different opinions on the definition
of quality, in general, they cannot be separated from the specification of products and services
themselves and the requirements of meeting human expectations. With the evolution of the
times and the structural transformation of the economy and society, the service industry has
gradually become an important field that fosters economic growth and social progress. People
will also put forward new requirements for the quality of service as a “product form” that cannot

be described concretely.
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2.2 Definition and characteristics of services

2.2.1 Definition of service

The service is all intangible economic activities that realize the interaction between service
providers and consumers. It plays an increasingly important role in the national economy and
modern human life. Regarding the definition of service, there is no conclusion in the academic
circles. Different scholars have put forward diversified views from various perspectives.

1. The definition of service concept in classic principles of marketing

Among the different schools of service definitions, the most representative one is the
research, definition and development of service concepts in marketing. Table 2.3 summarizes
the core views of marketing scholars on service in different periods.

Table 2.3 The definition of service concept in classic principles of marketing

Representative/Year ~ Views on service

American Marketing Services are activities, benefits or satisfaction that are sold alone or together

Association (1960) with products.

Regan (1963) Service is an intangible satisfaction result obtained when customers purchase
products or services or an activity that combines tangible and intangible
satisfaction results.

Judd (1964) Service is a market transaction activity, and the biggest feature of this activity
is that it does not involve changes in ownership.

Rathmal (1966) Service is a behavior, a performance, and an effort.

Bessom (1973) For consumers, a service is an activity that can provide them with any

benefits or satisfaction. Consumers are personally unable or unwilling to
provide such activities.

Blois (1974) Service is a sales activity that can bring benefits or satisfaction to customers.
Lovelock (1980) Service is not a real thing, but a process or a performance.
Lehtinen (1982) Service is a kind or a series of activities, which are completed in the process

of interaction between customers and service providers or equipment, and
satisfy customers.

Gronroos (1990) Service is an activity or a group of activities with intangible characteristics.
The most important function of service is to provide customers with solutions
to problems.

Dutka (1994) From the perspective of customer satisfaction, service is characterized by
sincerity, empathy, trustworthiness, value, mutual interaction, perfect
performance, and full authorization.

Source: elaborated by the author
1. The development of service concepts since the 21st century

After entering the 21st century, the service industry plays an increasingly cardinal role in
the economy, and the understanding of services by various organizations and scholars has
become more scientific and comprehensive.

In 2000, Professor Christian Gronroos, one of the founders of the Nordic Service
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Management School also formed a new viewpoint on the basis of his definition of service in
1990, which describes that service is a series of more or less intangible activities and it
constitutes a process carried out in the interactive relationship among customers, employees
and tangible resources. These tangible resources (or tangible products, tangible systems) are
provided to customers as solutions to customer problems (Gronroos, 2000). In 2015, ISO (2015)
defined service as “output of an organization with at least one activity necessarily performed
between the organization and the customer.” The dominant elements of a service are generally
intangible. Service often involves activities at the interface with the customer to establish
customer requirements as well as upon delivery of the service, and can involve a continuing
relationship. Service is generally experienced by the customer.

Ye (2001) defined the concept of service in 2001. He believed that service is a series of
activities that provide consumers with certain benefits or generate satisfaction. At the same time,
the service is intangible, but can be transferred with compensation or transacted. Z. P. Chen
(2001) put forward the concept of service from divergent angles in 2001, and believed that the
essence of service is for transactions, and has the characteristics of intangibility and no
ownership transfer. Z. Y. Xu (2002) defined service from the perspective of supply chain
analysis. He believed that the greatest significance of service is to provide customers with
incremental benefits and value. The process of service provision is accompanied by a supply
chain system of knowledge and technology.

Wei (2005) integrated the standpoints of myriads of foreign scholars and defined service as
“A more or less intangible activity or process, which is completed in the process of interaction
between service providers and recipients. The service behavior subject is providing benefits to
another subject. At the same time, service is also the main means for an enterprise to implement
a differentiation strategy. Through service differentiation, the enterprise can create its own long-
term competitive advantage.”

Based on the theory of Professor Gronroos, J. L. Han and Dong (2006) put forward that
“service is not only an intangible special activity but also a concept. Its essence is to better
communicate with customers, find their existing or potential customers and meet the needs to
the greatest extent, gain profits, so as to create wealth, and gain competitive advantages.”

Zeithaml and Valarie (2008) defined service as “the output of non-physical products, which
provides added value with the time spent on the product, such as essentially intangible
entertainment, convenience, comfort and health that can be felt by buyers”.

Taken together, scholars continue to supplement and improve the definition of service. For

example, the service definition of early marketing scholars mostly focused on service activities,
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and the initial definition also has the shadow of products, but then gradually touches the features
of the service itself, for example, intangibility, making traditional service definitions go beyond
specific narrow service categories. As for definitions of recent years, scholars have expanded
the connotation of service to a new level, such as using service as a means of competition for

organizations, and measuring the added value of service.
2.2.2 Characteristics of the service

As an intangible and elusive concept, service can usually be deeply understood through its
features. Although the academic circles have various opinions on the definition of service, the
understanding of the characteristics of service is basically the same. This thesis mainly
summarizes the intangibility, the simultaneity of production and consumption, non-storability,
and heterogeneity of service.

1. Intangibility

Intangibility is the basic feature that distinguishes service from general tangible products,
because service is essentially a performance or an action, not a physical object, and has no fixed
form of its own functional attributes. We can understand the intangibility of services from two
aspects: the spatial form of services is basically not fixed and the practical value of some
services cannot be felt in a short term (G. Yan, 2014).

2. Simultaneous production and consumption

The production and consumption processes of services usually occur concurrently, and
service products together with their sources of supply are mostly inseparable. Therefore, in
most cases, customers must intervene in the partial or the main production process. Only when
customers start to consume services can they be produced. However, customers can only
participate in the service or enjoy the effect of the service through cooperation with service
personnel, but they do not possess ownership of the service.

3. Non-storability

The non-storability of the service is also called perishability. Since services are intangible
and cannot be separated, services cannot be stored like tangible goods. In other words, the
production and consumption of services must be carried out at the same time and the same place.
This feature determines that if the service is not consumed immediately, it will cause losses.

4. Heterogeneity

Services are highly heterogeneous. Even the same kind of service is greatly affected by
factors such as time, space and personnel who provide such service. Because service is the

interaction between the service provider and customer, all the changing factors that accompany
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this process lead to service differences. There are disparities mainly in two aspects: one is the
variation caused by different qualities of service managers or specific providers, and the other
is the difference caused by varied types of customers, their own conditions and the degree of

participation in the service production process.

2.3 Definition and composition of service quality

2.3.1 Definition of service quality

The concept of service quality is introduced from the conception of product quality. Due to the
intangibility, non-storability, heterogeneity and other characteristics of service, service quality
is affected by suppliers, consumers, and the environment and is difficult to be measured. The
definition is a more complicated issue.

In ISO 9000:2015, quality entities include product, service, process, person, organization,
system, resource and other things, and the characteristics of these things embody physical
characteristics, sense, behavior, time and function (ISO, 2015). These standardized definitions
of service quality are relatively general and abstract, which are not enough to explain the
connotation of service quality from a perceptual and practical perspective.

In academia, the concept of service quality was first proposed by Lewis in the early 1970s.
Berry et al. (1983) defined service quality as to whether the service can reach a preset standard,
and claimed that service quality is compared with enterprise quality standards. Hence, service
quality means that the service result meets the quality standards set by the enterprise. When the
enterprise sets the quality standard, then there are judgment standards and relevant bases for the
service provided by the enterprise to the customer. From the perspective of psychological
perception, Swan and Combs (1976) believed that service quality is the customers’ perception
of the performance of the service provided by the enterprise, including mechanical performance
and expressive performance.

Sasser et al. (1978) raised that service quality includes not only the final result, but also the
way of providing services, emphasizing that measuring service quality must start from different
attributes of the service. Then, Rosander (1980) pointed out the service industry needs a broader
concept of quality than the manufacturing industry. Service quality includes personnel
performance quality, equipment quality, data quality, decision-making quality and result quality;

Contemporaneously, Lehtinen and Lehtinen (1982) proposed the concepts of output quality

and process quality, and later divided the service quality into three aspects: entity quality,

21



Network Service Quality Management of MC Operator: A SERVQUAL Perspective

interaction quality and enterprise quality. Entity quality refers to the quality of the physical part
of the service process, including the product itself and the physical support throughout the
service, such as the quality of the material and the quality of the equipment, The quality of
interaction refers to the consumers’ feelings during the contact between the consumers and the
company’s service personnel, and the quality of the enterprise mainly refers to the corporate
image quality, that is, the overall evaluation of the service quality of the organization by the
consumers.

Since the time the research on the definition of service quality emerged in the 1970s, the
theory of customer perception of the definition of service quality has gradually become
mainstream, and a large number of expert opinions and classic literature have been concentrated
in related fields.

The concept of customer-perceived service quality was first proposed by Gronroos (1982)
who believed that service quality is essentially a perception, which is determined by the
comparison between the customers’ service expectations and the perceived actual service
performance. The service quality should be determined according to the wishes and needs of
the consumers, and will not vary with changes in objective conditions. It is determined by
consumers’ subjective perception of the services they enjoy. The ultimate evaluators of service
quality are the customers, not enterprises. The concept proposed by Gronroos has made it
possible to understand the characteristics of services for the theoretical and business circles
within a basic theoretical framework.

Garvin (1983) proposed that service quality is the subjective response of customers to
things. It is a perceived quality rather than an objective quality, and he believed that service
quality is often not quantifiable.

Based on the research of Gronroos, Parasuraman et al. (1985), a combination of well-known
service quality scholars of the North American school, through exploratory qualitative
investigation and research, concluded that the consumers’ evaluation of service quality can
reflect the degree of difference in consumer perception and expectations, and showed that the
service perceived by consumers is not only the service itself, but also the influence of the
process of providing services, this is, the service quality not only includes the dimension of
service, but also contains multiple dimensions, and the gap between what consumers expect
before receiving the service and the actual perception of the service after receiving the service
is used to define the service quality, which is called the perceived service quality.

Parasuraman et al. (1985) also proposed in the same year that service quality is a

consumer’s assessment of the superiority of a certain service in the whole process, which
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reflects the consumer’s attitude, and is the comparison between the consumer’ s expectations
of the service and the actual service experience. Lewis and Barbara (1989) also elaborated on
similar notions. It is believed that the perceived service quality is a judgment of consumers,
which comes from the comparison between consumers’ expectations of service and actual
service performance received. Ghobadian et al. (1994) believed that service quality is used to
measure service delivery and the extent to which customers’ expectations can be met. Nitecki
and Hernon (2000) mentioned that service quality is defined as exceeding customer
expectations or the gap between customer perception and expected service.

Ultimately, the definition of service quality is complex and diverse, but basically contains
the connotation that service quality is the customers’ subjective perception of service, that is,
the customers’ evaluation of service providers after comparing service expectations with actual
perceptions. Such connotation indicates the important characteristic of service quality, namely,
service quality is formed during the interaction between service providers and service recipients;
service quality is heterogeneous and experiential, and the good or bad interaction process
between service providers and customers directly affects the customers’ evaluation of service
quality and determines the level of service quality. Over and above the basic factors of service
interaction, researchers have conducted a more detailed discussion on the composition of

service quality.
2.3.2 Composition of service quality

The composition of service quality goes hand in hand with the definition of service quality.
Scholars in related fields have undertaken in-depth deconstruction of service quality from
varied perspectives.

As the “father of service marketing theory”, Gronroos introduced the concept of customer
perceived service quality in 1982, and by introducing the basic theories of cognitive psychology
in 1983, he proposed a model of customer perceived service quality and defined two elements
of service quality : (1) Technical quality: means the result of the service or the question of “what
is provided”; (2) Functional quality: appertains to the method of service delivery and related
issues, “how to provide services”. The former is convenient for objective evaluation, while the
latter can only be judged by the customers’ subjective standards. This division makes people’s
understanding of customer consumption no longer limited to result in consumption, but also
involves process consumption, and plays an important role in strengthening the concept of full-
staff marketing and even establishing the theory of service quality (Gronroos, 1983).

In 1988, Gronroos determined six criteria for acceptable perceived service quality, namely:
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(1) Expertise and skills: Customers believe that service providers, namely employees have
necessary knowledge and skills to solve their problems professionally;

(2) Attitudes and behaviors: customers believe that service providers care about them and
solve their problems in a friendly way;

(3) Accessibility and flexibility: Customers believe that the location, working hours, staff
and operating system design and operation of service providers enable them to easily obtain
services and flexibly meet their needs;

(4) Reliability and credibility: Customers know that no matter what happens, they can rely
on service providers, employees, and systems because they will keep their promises and
safeguard the best interests of the customers;

(5) Correction: Customers know if something goes wrong, service providers will actively
take corrective measures;

(6) Reputation and credibility: Customers believe that service providers have reasonable
view of value and are trustworthy (Gronroos, 1988). In 2001, Gronroos added the Serviscape
standard, which is the active support experience in the physical environment and others
(Gronroos, 2001).

Parasuraman et al. (1985) advanced a gap model of perceived service quality, and believed
that service quality consists of reliability, responsiveness, competence, availability,
instrumentation, communication, credibility, safety, as well as customer understanding and
tangibility. Soon in 1988, they reduced the 10 dimensions to 5 dimensions through empirical
analysis: tangibility, reliability, responsiveness, assurance and empathy which gradually
becomes a classic 5-dimensional structure of service quality widely recognized and utilized by
domestic and foreign academic circles (Parasuraman et al., 1988).

Rust and Oliver (1993) perfected and supplemented Gronroos’ two-dimensional service
quality model. They added environmental factors, and then proposed a service quality model
that includes three quality elements: service product, service delivery, and service environment.
The dimensional quality model is more complete so that the academia and the industrial circle
have begun to focus on the physical environment of services instead of the contact and result
aspects of services. The service product is similar to the result quality, the service delivery is
similar to the process quality, and the service environment is similar to the tangibility in the
five dimensions of Parasuraman, Zeithaml and Berry (PZB).

As scholars in the field of marketing have deepened their understanding of customer
management mechanisms, some scholars have begun to notice that the composition of service

quality may also be multi-layered. Dabholker et al. (1996), who first noticed this problem and
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conducted special research, put forward a multi-dimensional and multi-layered structure of
service quality from a multi-leveled perspective. The main dimensions of service quality
comprise physical aspects, reliability, human interaction, problem solving and policies. Each
main dimension has its own corresponding sub-dimensions. Brady and Cronin (2001)
summarized previous studies and adopted their research results, and proposed a more general
multi-dimensional and multi-leveled perceived service quality model. The main dimensions are
interaction quality, physical environment quality, and result quality. The quality of the
interaction is determined by the attitude, behavior and expertise sub-dimensions. The quality of
the physical environment is resolved by the surrounding conditions, design and social factors.
The quality of the results is decided by the waiting time, punctuality and valence. In the past
decade, the multi-leveled view of service quality has been adopted and recognized by a host of
scholars, and has gradually become the mainstream view of service quality.

With the rapid rise of China’s economy in recent years, myriads of Chinese scholars are
also conducting research in related areas of service quality. X. Q. Wu (1997) believed that
service quality is composed of six attributes: functionality, economy, comfort, timeliness, safety
and civility. Zhu et al. (1999), based on teeming empirical studies on multiple service
companies such as hotels, restaurants, airlines, and banks, proved that service quality can be
divided into five quality attributes: technology, emotion, communication, relationship, and
environment. Fan (1999) proposed an extended service interaction model. He believed that
service quality should include not only technical quality, but also interaction quality factors,
which is the result of customer perception. Deng’s research (2004) results were based on the
service quality gap model and Deng believed that service quality is composed of five attributes:
understanding, design, execution, communication and experience. Wei and Han (2003),
through the research on measuring cross-cultural applicability of service quality by certain
methods in the hotel industry to measure the applicability of service quality to cross-cultural
research, proposed a series of conclusions, for instance, differences in the perception of service
quality among customers with different cultural background.

Carrillat et al. (2009) found a large effect of service quality on satisfaction after
summarizing 161 effects in 86 studies by using a meta-analysis. Miranda et al. (2018)
mentioned that service quality is linked to customer satisfaction, attitudinal loyalty, and
purchase intentions which are exactly the customer outcomes. In the same year, Joudeh (2017)
pointed out that service quality reflects the difference between the expected quality prior to the
process of purchase and the actual quality experienced by the consumer post-purchase.

To sum up, it is readily seen that the composition of service quality is not fixed, and it will
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change with varied analysis angles, social development environments, and different times, and
has a trend of being more and more refined. Increasingly, research on the constituent
dimensions of service quality is conducted in conjunction with industry affairs. The mobile
communications industry, as a rising industry in recent years, has also attracted the attention of

many scholars.
2.3.3 Telecommunication service quality theories

2.3.3.1 The broad telecommunication service quality theories

As a typical service industry, telecommunications has common characteristics of the service
industry and its own particularities. Telecommunication service refers to telecommunication
functions and non-material services that can meet people’s production as well as life needs and
bring practical benefits to people. In such service, basic operation enterprises in the
telecommunication industry (municipal telecommunication companies are typical
representatives) take telecommunication customers of the whole society as main service objects
and telecommunication technology as basic service means.

Telecommunications services have typical characteristics, including (1) the service is a
telecommunications process, and the service status will no longer appear after the process ends;
(2) the service has always been open to customers. The entire network of telecommunications
companies is in production and on standby, and customers can participate in the experience at
any time (L. Cao, 2012). Chinese scholar X. M. Yan (2015) once summarized the characteristics
of telecommunication services as intangible, process, commodity, and monopoly. In these
summaries, we can see the differences between the telecommunications service industry and
general services. Therefore, the definition of telecommunications service quality should also be
unique.

In 1984, The Service Quality, Network Management and Network Maintenance Manual
compiled by the International Telegraph and Telephone Consultative Committee (CCITT)
defined telecommunications service quality as the comprehensive effect of service performance.
These performances determine customer satisfaction and can be summarized into three aspects:
the first aspect is that the customer can quickly get the required service; the second aspect is
that the service process can be arranged as the customer wants, and interactive real-time
services can be continuously provided; the third aspect is that the charges are clear, reasonable
and accurate, and the bill can truthfully reflect the service situation (S. Liu et al., 2010).

With the rapid evolvement of the telecommunications industry, designating a quality

26



Network Service Quality Management of MC Operator: A SERVQUAL Perspective

system suitable for the industry according to the characteristics of the industry has become a
common demand for the communications industry around the world. In 1997, a group of
eminent companies in the communications industry, led by Bell Company of the United States,
established the Forum QuEST, aiming to formulate and maintain a quality system management
standard for the communications industry, TL9000, which is based on its own quality standards
and practices. Considering the general operating requirements of the company, the standard
highlights the concepts of reliability and customer-supplier communication. After more than
ten years of development, the latest version of TL9000 was released in 2015. The standard is
divided into five hierarchical structures, from bottom to top: the lowest level is the universal
quality system requirements of the ISO9000 standard; then the industry’s software, hardware,
and service universal quality system requirements; the third is the special requirements of the
industry’s software, hardware and service quality system; the fourth layer is universal quality
system indicators for the industry’s software, hardware and service; the top layer is special
quality system indicators for the industry’s software, hardware and service. At the moment, this
structural system is widely used in communications operation projects in major
communications operators in the world (W. P. Chen, 2014).

Experts and scholars focus on empirical research on the quality of telecommunications
services, including basic research founded on customer surveys. For instance, through a field
survey on Greece Mobile, Santouridis and Trivellas (2010) wrote a thesis showing their
research results that: customer service, pricing structure, and billing system service quality
significantly and positively affect customer satisfaction, and more significantly and positively
affect customer loyalty, while service recovery also affects the impact of service quality and
customer loyalty. In the design of the service process of mobile operators, American scholar
Elcan (1996) made use of an American mobile communications company as a case to establish
a simulation model of the service process, so that service processes can be set up by service
managers as needed. By tracking changes in supply and demand situations as well as
performance indicators, managers can determine the quantitative impact of process changes.
Chinese scholars tend to combine the qualitative evaluation of telecommunications service
quality with empirical testing research. In 2008, J. Wang and Zheng (2008) built a brand-new
service quality evaluation system that can measure the whole process of telecommunications
services and customer perceptions. Mao and Yang (2010) proposed a customer-perceivable
service quality indicator system model in 2010, and applied them in actual business scenarios.
At the same time, L. Y. Tang (2010) completed the empirical test of the perception of

telecommunications enterprises, and her research showed that service quality perception factors
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are positively correlated with customer satisfaction. The empirical research done by Jia et al.
(2010) put forward an evaluation index system for online business halls based on customer
perception.

In summary, the quality of telecommunications service is a topic closely related to the
actual industry. With the progress of the times, especially the rapid development of the
telecommunication industry, more and more attention has been paid to the research of
telecommunications service quality. Advances in quality research are also the driving forces of

the telecommunications industry.
2.3.3.2 Network service quality theories

With the progress of mobile Internet technology, the network gradually becomes the service
that has the supporting position in the telecommunications industry. As a result, there are more
and more researches on network service quality. In a previous study, the judgment of overall
service quality in the telecommunications industry comes from customers’ perceptions of a
stable and strong network quality (Lai et al., 2009), ready-to-serve customer support team
(Aydin & Ozer, 2005), informative website support (Thaichon et al., 2012) and a high level of
security and privacy that is trusted by customers. But now, network service quality is one of the
core service drivers in the telecommunications industry. At the beginning, the network service
quality mainly means physical network quality. The QoS in wireless has been defined to include
connection blocking probability and connection dropping probability by Naghshineh and
Acampora (1996). Y. Wang et al. (2004) described network quality as the quality and strength
of the network signals. Vlachos and Vrechopoulos (2008) regarded the network quality as not
only the strength of the network signals but also the number of errors, downloading and
uploading speed. Ahluwalia and Varshney (2009) proposed that the end-to-end QoS depends
on several factors such as mobility and connection patterns of users, and the QoS policies in
each of the wireless networks. The end-to-end QoS is also affected by multiple decisions that
must be made by several different network entities for resource allocation.

Gradually, customer service becomes an important approach to evaluate Internet service
quality. A study of Internet service providers (ISP) in 2003 discovered that an ISP
differentiating itself from competitors by offering superior customer support and reliable
service would have a sustainable strategic advantage in the marketplace (Erevelles et al., 2003).
In 2005, Aydin and O"zer (2005) demonstrated that customer complaints handling is an
important factor in determining service quality in the Turkish mobile telecommunications

market. Customer service can differentiate a company in the area of addressing and handling
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customers’ requests, queries, and complaints which is the same importance as generating
revenue (Zeithaml et al., 2010). Rod and Ashill (2013) mentioned that Internet customer service
teams are under constant pressure to perform their work reliably, dependably, and according to
set protocols in order to meet their productivity goals and deliver quality customer service.
More recently, there is a study (Thaichon et al., 2014) of service quality dimension on an ISP’s
customers’ affective and cognitive evaluation, confirming that network quality, customer
service and technical support, information quality, as well as privacy and security have different
influences on perceived value, trust and commitment. In the newest studies, researchers (Jadayil
et al., 2020) have again proved that market high competition in a dynamic world environment
enables the services’ providers to recognize the need to pay more attention to the customers’

expectations and perspectives.

2.4 Evaluation and management of service quality

2.4.1 Service quality evaluation methods and models

1. Gronroos customer perception model

As mentioned in the previous literature review, Gronroos advanced the notion of customer
perceived service quality in 1982. concurrently, he also proposed and established a model of
perceived service quality. He believed that the total service quality consists of corporate image,
functional quality and technical quality. In 1983, Gronroos revised the model. In the model,
Gronroos (1983) raised that service quality should include functional quality and technical
quality, at the same time, the corporate image should filter these two service qualities to a
certain extent, as shown in Figure D-5. If consumers perceive that the business has a good image,
then when the business makes some small mistakes, the consumers will also tolerate their
mistakes without affecting their image in the minds of consumers; if the customer thinks the
image of the business is very poor, then occasional mistakes will have a great impact on the
service quality perceived by customers. Furthermore, in this model, consumers’ perception of
service quality does not vary with the differences in the technical quality and functional quality
of the merchants, it is only related to the difference between the services that consumers
perceive and the services they expect (R. H. Wang, 2013).

In 1998 and 2000, Gronroos (2000) revised the model twice. Regarding the content point,
the 2000 model has some novel changes compared to the 1984 model. This is mainly reflected

in the new model, in which special attention is given to a corporate image, as shown in Figure
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D-6.

Combining the two model diagrams, it can be seen that the expected quality is affected by
many factors, including marketing communication, word of mouth, price, traditional concepts,
and then affects the service quality through service experience. Marketing communication can
be under the control of enterprises, but enterprises cannot directly control word of mouth and
traditional ideas. If an enterprise carries out excessive or inappropriate publicity, it will make
the enterprise’s commitment to customers deviate from the actual operation of the enterprise.
Even if the enterprise implements a quality improvement plan, such as improving functional
quality, the quality of service perceived by customers may still be at a low level or even continue
to decline. When the quality of the product purchased by the customer exceeds his previous
expectation of product quality, the customer’s perceived quality will be better; if the customer’s
expectation is higher than the customer’s perceived quality, even if the product quality is good
from an objective point of view, the customer’s evaluation of perceived product quality is still
low. The reason is that the customer’s evaluation process of service quality is actually the result
of comparing his actual feeling in the process of receiving the service with his psychological
expectation before receiving the service. Commitment divorced from the actual business will
undoubtedly lead to the widening of the gap between the actual feeling and psychological
expectation, thus leading to the decline of the customer’s perceived service quality. Therefore,
the quality promotion plan should not only fully consider the operation status of the enterprise,
but also consider the matching problem between external marketing and operation status. The
two should be organically combined to avoid excessive or inappropriate publicity, which makes
the enterprise fall into passivity in the evaluation of customer perception service quality (Z. S.
Zhou, 2012).

2. PZB model

Scholars in the field of marketing in the United States have also achieved fruitful results in
service quality evaluation. The most influential one is the service quality project founded by
the American marketing agency. Parasuraman, Zeithaml and Berry (PZB) have jointly achieved
a series of research results, the most cardinal is the typical service quality gap model proposed
in 1985 (Parasuraman et al., 1985). With the emergence of this model, Gronroos’ customer-
perceived service quality is developed. According to this model, service quality is the gap
formed between customer expectations and customer experience. And this “gap” is a synthesis
of the other four gaps, as shown in Figure D-7.

In the figure, the five service quality gaps expressed by the service quality gap model are

defined as follows:
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Gap 1: The gap between customer expectations and manager’s perception; the reason for
this gap is that managers lack an understanding of how customers form their expectations. The
formation of customer expectations is affected by corporate publicity, such as corporate
advertising, public relations processing. It is also influenced by personal needs, service
experience gained and reputation of business operations. To narrow this gap, relevant
countermeasures include improving the level of market research, strengthening the
communication between managers and customers; adjusting and reducing management links,
so that managers can be closer to customers and better understand the customers’ specific or
potential service expectations.

Gap 2: The gap between the manager’s perception and service quality specifications refers
to the manager’s failure to transform customer expectations into satisfactory service standards.
This may be due to the manager’s lack of understanding of meeting customer expectations, or
fundamentally lack of cognition. The solution is to set clear goals and standardize operations to
live up to customer expectations.

Gap 3: The gap between service quality specifications and service delivery; if employees
lack work responsibility, or there are shortcomings in work skills, it is very possible that there
will be a gap between service delivery and service standards. Business managers should use
employee training, recruit some high-quality employees that meet the requirements, or redesign
business processes to reduce the appearance of performance gaps.

Gap 4: The gap between service delivery and external communication; the reasons for this
gap include the company’s high commitment to the market, but the commitment level is not
reached in the service delivery process; or the service commitment is appropriate and
reasonable, however, employees in service delivery companies fail to understand the
commitment well, and there is a phenomenon that the promise is out of touch with the delivery
process.

Gap 5: The gap between customer service expectations and perceived service. This gap is
the result of the comprehensive accumulation of the four gaps.

The PZB group revised the service quality model in 1993 (Parasuraman et al., 1993).
Compared with the 1985 model, the revised service quality model includes the tolerance zone,
and the concept of expectation is decomposed and refined. Several research conclusions of the
revised model are: First, customer expectations are decomposed into two parts: ideal service
and appropriate service. The variation is the customer’s tolerance zone. Second, among the
influencing factors expected by customers, some are controllable while some are uncontrollable.

For example, the service promise is controllable, but the factors or random factors related to the
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customer cannot be controlled. In 1994, the PZB group revised this model again to try to explain
the relationship between customer perception of service quality and customer satisfaction, and
attempted to theoretically explain the inner connection between these concepts (Parasuraman
et al., 1994).

3. SERVQUAL method

The SERVQUAL (Service Quality) method is advanced by PZB on the premise of the
service quality gap model (Parasuraman et al., 1988). Through investigation and analysis of
five service industries, they summarized the factors that determine service quality. After
subsequent integration, they finally determined five dimensions with good reliability and
validity, and based on these five dimensions, a service quality measurement scale with 22
questions was developed, namely the SERVQUAL scale, which measures the gap between
customer perception and expectations to evaluate and improve service quality. The model
diagram of the determinants of service quality is shown as follows in Figure D-8.

The SERVQUAL scale divides service quality into five dimensions: tangibility, reliability,
responsiveness, assurance, and empathy. The meanings are:

Tangibility: refers to the tangible carrier that provides services, including the appearance
of tools, equipment, personnel, and environment.

Reliability: refers to the ability of an enterprise to accurately fulfill its service promises;

Responsiveness: refers to the willingness to actively help customers and provide services
quickly;

Assurance: refers to the confident and credible knowledge, etiquette and ability expressed
by employees;

Empathy: refers to putting oneself in the shoes of customers and paying special attention to
customers.

In the subsequent practical application process, PZB adjusted and consummated the
SERVQUAL scale in 1991, changing the negative sentences containing words such as “can not”
and “not have” in the original scale to positive descriptions containing words such as “can” and
“have”, and replacing 2 easily confusing questions in the original 22 questions (Parasuraman et
al., 1991). These changes allow respondents to better understand that this is a questionnaire
about the gap between expectations and perceptions. When evaluating the service quality of an
enterprise, the service quality score can be obtained through questionnaire survey, customer
evaluation scoring and comprehensive calculation of the collected questionnaires. The
SERVQUAL score (SQ) = perceived score (PQ)-expected score (EQ):

1. SQ>0, means, PQ>EQ), indicating that the service effect experienced by the user exceeds
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its expectation, and high-quality service is obtained;

2. SQ=0, that is, PQ=EQ, indicating that the service experienced by the user is in line with
expectations, and the service quality is acceptable;

3. SQ<0, that is, PQ<EQ), indicating that the service felt by the user is lower than expected.
At this time, the service quality cannot satisfy the customer.

There are weighted and unweighted measurement methods when calculating the
SERVQUAL total score.

Since its inception, SERVQUAL has been adapted to measure service quality in a variety
of settings including telecommunications, financial, education, healthcare, transportation
services and other aspects of service sectors. Newman and Karin (2001) used SERVQUAL to
measure the service quality of UK retail banks, which gives an observation on both practical
and theoretical aspects of the implementation of SERVQUAL. Kang et al. (2002) measured the
internal service quality in employees in a university in Korea using SERVQUAL, which
contributes managerial and practical implications. SERVQUAL is used in assessment of
information technology center service quality (Badri et al., 2005), certified accountant
satisfaction (Pinho et al., 2007), the airline industry (Chau & Kao, 2009) and even customer
equity (Rosenbaum & Wong, 2009).

In recent years, the SERVQUAL method of measuring service quality has been gradually
applied in the telecommunications sector. S. H. Zhang (2010) surveyed a highly-developed
communications service corporate in China using SERVQUAL and furthermore compared the
discrepancy of satisfaction level between inner employees and customers. Alnsour et al. (2014)
used SERVQUAL to evaluate the quality of provided services by a very high competitive
telecommunication sector in Jordan which found that firms in the telecommunications sector
require realizing the local customers’ expectations in the light of the unique cultural traits of
these customers. R. Li (2016) studied the service quality of the service center of a Chinese
telecommunications operator based on SERVQUAL, which gave some managerial suggestions.
Jadayil et al. (2020) used SERVQUAL to investigate the quality of provided wireless
communication services in the UAE which proved the validity of SERVQUAL in a multi-
cultural society.

4. SERVPERF method

The SERVQUAL scale has been widely applied in the service industry after it was put
forward, but some scholars raised doubts, believing that there is a lack of reliability and validity
in measuring service quality with gap scores, and direct measurement of performance is more

reliable than gap scores and with higher validity. Cronin Jr and Taylor (1992) proposed that “a
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performance-based measure of service quality may be an improved means of measuring the
service quality construct.” It is believed that by directly measuring the customers’ actual
perception of the service performance provided by the service provider, the performance of the
service can be measured without comparison with the service expectations, because the
measurement expectations may affect the customers’ judgment. Therefore, they abandon the
gap comparison method adopted by SERVQUAL, but only use performance perception as a
variable, replace Q=P-E with Q=P, and evaluate the service quality level by directly measuring
the actual perception of the service by customers. The difference between the two measurement
methods is shown in Figure D-9 of Annex D.

Weighting is not preferred in the SERVPERF method in the measurement process. It is
believed that unweighted ones can illustrate more changes in service quality. Its calculation
formula is:

Q=i 2, P 2.0

Among them, Q is the customer’s evaluation of the overall service quality; m is the number
of items on the scale; P; is the average value of the customer’s perceived performance for the
“Ith” item.

SERVPEREF inherits SERVQUAL’s division of service quality dimensions and the setting
of measurement indicators. The definition of service quality and the interpretation of the
connotation of each dimension are also exactly the same as SERVQUAL. There is no
substantial discrepancy in the content design of the questionnaire. SERVQUAL has the same
five dimensions and 22 questions. Because it does not measure service expectations,
SERVPEREF reduces the number of evaluation items from 44 to 22, thus cutting down the
workload by half.

Through empirical analysis, Cronin Jr and Taylor (1992) believed that the SERVPERF
method can explain more information than the SERVQUAL method, and the reliability together
with the validity of analysis results are also superior. SERVPERF abandons the comparison
between customer expectations and perceived performance, and performance is measured only,
thus reducing the difficulty of responding to the interviewee, and simplifying the data
processing duration, which is superior to SERVQUAL in terms of simplicity and practicability.

Since the academic circles have not yet reached a consensus on the merits of the three
evaluation methods, the SERVQUAL scale is more universally applicable in terms of
representativeness, generality and applicability. Hence, in this thesis, the evaluation system of

the SERVQUAL will be referred with proper adjustment on its applicability, some evaluation
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indicators will be added or deleted, and the scale based on the survey data will be streamlined
to make the indicators in the scale more suitable for the evaluation of network service quality.

5. Other evaluation methods of service quality

Except for the above typical methods of evaluating service quality, there are still some other
methods intended to give more approaches to service quality assessment.

Brogowicz et al. (1989) presented a synthetized service quality model, which aims at
presenting the main dimensions of service quality in close relationship with managerial
functions of planning, implementation and control in order to guide companies’ efforts in
elevating their services. An expectancy disconfirmation model was proposed which allows the
customers to compare their perception of performance with their standard of expected
performance (Droge, 1998). Lapierre et al. (1996) studied service quality evaluation by
distinguishing between professional services and standard services. They claimed that for
different service quality, different evaluating methods should be conducted. A quality model
for workflow Quality of Service was developed by Cardoso et al. (2004) who developed
methods to compute and predict QoS. The model consists of “task time”, “task cost”, “task
fidelity”, and “task reliability” and other quality dimensions of a workflow. In recent years,
there are more methods that have been introduced into the service quality assessment work.
Yeo et al. (2015) conducted partial least squares structural equation modeling (PLS-SEM) to
confirm the port service quality dimensions and examine their relationship with customer
satisfaction. And at the same year, a systematic review of multiple-criteria decision-making
(MCDM) techniques used in the assessment of service quality was presented (Mardani et al.,

2015).
2.4.2 Service quality management theory

2.4.2.1 Overview of service quality management theory

As a scientific method with strong practicality, quality management has been constantly
evolving with the changes of quality concept and environment, and has now developed into a
more mature independent science. There are numerous ways to divide the development stages
of modern quality management, and the academic circles usually divide it into three stages: (1)
The quality inspection stage (from the beginning of the 20th century to the 1930s), in which
strict inspection serves as the main means to ensure the quality of processes and products; (2)
Statistical quality control stage (from 1940s to 1950s), which refers to the formation of a

statistical quality view in quality management and the use of mathematical statistics to prevent
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substandard products; (3) Total quality management stage (from the 1960s to the present),
focusing on the role of people in management, emphasizing the full participation of quality, all-
round and full-process management. All quality-related subjects in the quality management
practice are incorporated into the management system, highlighting the attention to demands of
external consumers and providing tools for quality management to better adapt to the
environment (You et al., 2014).

First, we need to define what quality management is and the factors correlated with quality
management. According to a quality management book (Lester, 2014), quality management is
defined as the aspect of overall quality functions that determines and implements the quality
policy and it can be divided into two main areas: quality assurance and quality control. Back in
1997, Raghunathan et al. (1997) selected nine critical factors in quality management: quality
leadership, supplier quality, strategic quality planning, information and analysis, human
resources management, quality assurance, customer orientation, quality citizenship and quality
results. Later on, a study of the manufacturing and service sectors in Taiwan proved that six of
the nine factors mentioned by Rao et al are efficient (Solis et al., 1998). Ferguson et al. (1999)
divided the service management into technical and functional aspects, the first aspect of which
is defined as the visible or physical tangibles used or experienced by the customer during the
service delivery process and the second aspect of which is how the customer experienced the
human interactions during the simultaneous production and consumption of the service.

How to manage the service quality becomes more important after giving the definitions.
Beaumont et al. (1997) defined quality management practice as the collection of techniques,
practices, policies and procedures that are simple to implement and beneficial. Ferguson et al.
(1999) proposed that attention should be paid to both technical and functional aspects of service
management. The technical and functional aspects of services quality and their relation to
service management effectiveness, were found to be different between the core and
supplementary services, between customers and service personnel and between customers with
and without experience. Research (Hsu & Su, 2002) in 2002 emphasized the importance of
data-driving decision-making during the quality managing process by employing statistical
methods and advanced technologies to further data analysis and applications.

Into the 21st century, more attention (Weiseke et al., 2010) is paid to the organizational
service systems and the employees. Employee-centered practices, organizational support
strategies, empowerment strategies, and organizational identification strategies are emphasized
in some tested models.

There are researches (Schneider et al., 1998) describing that service quality is the outcome
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of internal organizational policies and practices and the organizational support to employees
foster the service quality. Ashill et al. (2008) mentioned that by providing supportive
management, servant leadership and service technology support, companies can show their
efforts of enhancing service quality. Kumar and Telang (2011) proposed the importance of
organizational service strategies like innovating, managing and optimizing service systems.
Except for the organizational factors, the employees’ factors have been more popularly studied.
Goldstein (2010) mentioned that employee development has the function of managing service
quality. Employee service training is a systematic, formal process of attempting to develop
employees’ customer service knowledge, skills and abilities (Davis & Davis, 1998) and the
training has been shown to improve service delivery and prevent service failure (Boshoff &
Leong, 1998). Empowerment to employees also shows a positive effect on service quality
which enhances the job satisfaction (Eylon & Bamberger, 2000) and work motivation of

employees (Seibert et al., 2004).
2.4.2.2 Classic service quality management methods

Undergone different development stages of quality management, far-reaching quality
management methods and systems have emerged. This thesis will introduce four classic quality
management methods: ISO9001 quality management system and process, Plan-Do-Check-Act
(PDCA) cycle and process method, total quality management method, and fish bone analysis
method.

1. ISO9001 Quality Management System and Process

In 1979, ISO established the Quality Management and Quality Assurance Technical
Committee (TC/176), which is responsible for formulating quality management and quality
assurance standards. In 1987, ISO/TC176 issued a series of globally recognized and unified
international standards on quality management and quality assurance, ISO9000 standards for
the first time across the globe. These standards summarize the practical experience of quality
management in advanced enterprises in industrial developed countries, unify the terminology
of quality management and quality assurance, and have been widely concerned and adopted by
countries the world over (ISO, 1987).

ISO9001 quality management system is the audit standard of certification bodies and is
widely adopted by various industries. Hundreds of thousands of industrial enterprises, service
organizations, educational institutions, government agencies and other organizations around the
world have introduced ISO9001 and passed the certification audit. T. Xiao (2013) believed that

at present, whether an enterprise has obtained the ISO9001 certification has become a mark to
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measure whether an enterprise’s management level is standardized.

As shown in Figure D-10, the core of ISO9001 operation is to balance the relationship
between customers and enterprises based on the process. The way to achieve this is to take the
requirements of customers and related parties as standard input, and enterprises consider this as
the goal and manage the system to improve production. When the products meet the
requirements, customers and related parties are satisfied (Chen, 2014). The requirements of the
ISO9001 quality management system emphasize the foundation of the process. The method
shown in Figure D-10 includes the processes required by the company to identify, implement,
manage and continuously improve the quality management system, the interaction of these
processes realizes the overall management process of the company’s objectives.

The process of determining the service quality management system is the basis for
establishing the quality management system, as shown in Figure D-11. The construction of a
service quality management system generally includes five stages: the first stage is the planning
phase of quality management, which is mainly to unify the mental preparations of the superior
and the subordinates, and make various training preparations; the second phase is the overall
design stage of the quality system, including the formulation of goals and plans; the third phase
is the establishment of the quality system, through investigation and evaluation to formulate the
system structure; the fourth phase is the preparation of the quality system documents, of which
the purpose is to establish the organizational structure of the personnel in the system and the
authority setting; the fifth phase is the implementation and operation stage of the quality system,
including specific implementation modules such as evaluation, implementation, and inspection.
The practice has proved that after the normal operation of the five stages, internal audits,
management reviews and other means are still essential to maintain and improve the normal
operation of the system (L. Xiao & Liu, 2010; Hong et al., 2012).

In the design of the service quality control system in this thesis, the standardization process
of service quality is considered based on the design idea of ISO9001. It is proposed to improve
service requirements by understanding the changes in customer needs, taking standardized
processes and phased service requirements as unified service specifications, and providing
customers with a service process that meets their demands (Zhao et al., 2010). At the same time,
as a feasible operating system, the service quality management and control system must
implement relevant standards and requirements in the process of planning, design,
establishment, preparation and operation.

2. PDCA Cycle and Process Method

The PDCA cycle, also known as Deming Circle, evolved from the PDS, Plan Do See, first
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projected by Shewhat, known as the father of quality statistical control in the United States, and
evolved it into the PDCA model by Dr. Deming, an American quality management expert
(Shewhart & Deming, 1986). The main process of the PDCA cycle is the whole process of
formulating the goal plan and organizing the realization, and the emphasis is on the cycle
operation activities. The application of PDCA starts from production management (Deming,
1950). In China, the PDCA cycle is widely utilized in the performance evaluation system and
quality improvement control of the medical industry. It can be applied in advanced strategic
processes such as quality management system planning and management review, and it can be
employed in a simple process such as the product realization process. In actual use, it is closely
related to the process planning, implementation, inspection and continuous improvement of
product realization and service management. Scholar S. M. Cao and Du (2008) concluded by
summarizing the experience of multiple industries that PDCA is suitable for various
management activities because of its rigorous operating procedures, diverse management levels,
simple management methods, and outstanding management effects.

The PDCA model can be briefly described as follows: (1) P (Plan), formulate plans,
guidelines, and goals, and synchronically determine the activity plan at this stage; (2) D (Do),
implement, do it on the spot, and complete the activity plan (3) C (Check), check, aiming at the
goal setting, check the effect of the activity output; (4) A (Act), which is the action of analyzing
the results of the check, getting the effect and unresolved problems, affirming the successful
experience and promoting and standardizing. For the unfinished part, enter the next PDCA
cycle and continue to promote. Without standardization and institutionalization, it is impossible
to make the PDCA cycle move forward (X. Liu et al., 2012).

The above-mentioned working procedures can be embodied in 8 steps, as shown in Figure
D-12.

Stepl: Analyze the status quo and find out the existing quality problems;

Step2: Analyze and find out the various reasons that cause the current bad situation;

Step3: Find out the main factors affecting the quality among various reasons;

Step4: Propose countermeasures and specific measures for the main factors;

StepS: Implement the established countermeasures and measures;

Step6: Check the gap between the implementation result and the target;

Step7: Summarize the implementation effects and lessons learned to form rules and
regulations, and consolidate the staged results;

Step8: Transfer the unresolved issues to the next PDCA cycle to continue processing and

improving, so as to continuously improve the management effect.
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PDCA is a cyclic and iterative process as shown in Figure D-13 of Annex D. It has the
following characteristics.

(1)The PDCA cycle is a spiraling process, each cycle is a stage, and the above eight steps
are repeated in each stage, as the figure shows. The PDCA cycle is spiraling. In each cycle, part
of the existing problems is solved, and phased results are obtained, and then the unresolved
problems are entered into the cycle of the next promotion stage and improved again. Such
repetitions have enabled organizations to implement PDCA to achieve management
improvements, with stricter target-setting standards and better products. This is the main
purpose of the PDCA cycle to achieve a spiral.

(2) The key to the success of the PDCA cycle is to obtain new results and form standards
after analyzing and collating the inspection data, and at the same time extract new goals from
the unfinished parts.

(3) Compared with the service quality management process, the PDCA cycle pays more
attention to the comparison of goals and results, in order to find defects and make further
improvements. Based on the study of the above theories, this thesis proposes the design of a
service quality control system. Combining with the balance of interest among customers,
contractors and telecommunications operators proposed by 1SO9002, the goal is to achieve
overall management in the service standard requirements and service standard outputs (ISO,
1994). Concurrently, combined with the relevant theories of service process management,
standardized processes and phased service requirements are regarded as unified service
specifications to ensure the feasibility and effectiveness of the implementation of the service
quality control system.

3. Total Quality Management

In 1961, the quality management master Feigenbaum first put forward the concept of “total
quality management” in his classic book Total Quality Management (Feigenbaum, 2002):
“Total quality management is to be able to fully satisfy users at the most economical level.
Market research, design, production and service are carried out under the required conditions,
and the activities of various departments in the enterprise to develop quality, maintain quality
and improve quality constitute an effective system.” Oakland (1993) believed that total quality
management is an attempt to improve the competitiveness, effectiveness and structure of the
entire enterprise. Besterfield et al. (2011) explained this concept by interpreting each letter of
total quality management (TQM). “T” means “total”, which refers to full participation, “Q”
means “quality”, which represents the degree of excellence regarding product and service

quality, “M” or “management” refers to the art of processing, controlling, leading, and planning.
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In general, total quality management is an art that aims at excellent quality and integrates the
efforts of all employees in the enterprise. Some quality management experts, such as
Juran (1974), Crosby (1980), Feigenbaum (1983), and Ishikawa (1990), from different angles,
have studied the subject of total quality management. They have also given definitions or
provided some temporary tools for quality management.

Furthermore, Dahlgaard-Park (2009) discussed how to use TQM and other concepts to
build the necessary corporate culture for success. Cua et al. (2001) demonstrated the
compatibility and effect of TQM and total productive maintenance in joint implementation.

Generally speaking, total quality management focuses on the role of people in management,
emphasizes full participation in quality, all-round and full-process management, incorporates
all quality-related subjects in the quality management practice into the management system,
highlighting the attention to the needs of external consumers and providing tools for quality
management to better adapt to the environment.

4. Fishbone analysis

Fishbone analysis, also known as causal analysis, is an analytical method of finding the
“root causes’ of problems.

The Fishbone analysis method is developed by Japanese management guru Ishikawa Hiro
and is also known as Ishikawa Diagram. Fishbone is a way to find the “root cause” of a problem,
which can also be called a “causal map.”

Fishbone diagram is mainly used in business management to establish the analysis model.
The characteristics of the problem being studied are always influenced by a number of factors.
By brainstorming these factors, they are clearly organized with the characteristic values and are
organized according to their interrelatedness. Because their shapes resemble fishbones, they are
called fishbone maps as Figure D-14 showing. Ishikawa (1990) believed that, like other
implements, cause and effect diagrams are tools that help people or quality management teams
make quality improvement. Because of this, he advocated that open panel discussions are as
important as drawing charts. Ishikawa diagrams are useful as system tools. They can be used to
find, select, and record the causes of quality changes in production. They can also make the
correlation between them systematically. It is an analytical method of seeing through the
appearance to the essence. Ishikawa (1990) also proposed the process of drawing a fishbone
diagram: determine the main feature to be analyzed (the result of a certain production process)
as the fish head; classify the reasons to be analyzed into several major categories (main reasons),
continue to analyze the secondary reasons on the basis; afterwards, record and sort all the

reasons obtained from the analysis. A classification of the main reasons may be raw materials,
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equipment, processes, personnel, environmental conditions, and measurement methods. Other
division methods can also be used. The classification method of main causes is not unique,
which is determined by the decision-maker according to the actual situation. The principle is
conducive to the determination of causes or the solution of problems.

In recent years, as the concept of quality management control has gradually expanded from
industry to other fields, fishbone diagram analysis has been used as a highly applicable system
to identify causes and has been given full play in education, medical treatment, chemical
analysis, and network quality evaluation of telecommunications services. For various reasons
of the analyzed problems, the fishbone diagram provides a comprehensive and clear analysis

framework, laying a logical analysis foundation for further quantitative analysis.

2.5 Review of others’ related theories

2.5.1 Customer satisfaction

Customer satisfaction, also known as the customer satisfaction index, is a relative concept of
the matching degree of customer expectations and customer experience.

Customer satisfaction research rose in the 1970s, and the earliest literature can date back to
An Experimental Study of Customer Effort, Expectation, and Satisfaction published by
Cardozo in 1965 (Cardozo, 1965). Early studies have taken up a lot of sociology, psychology
theory, until now, most of the theories are still founded on cognitive theory as the theoretical
basis. At present, customer satisfaction research in Europe and the United States has become
increasingly mature.

In 1987, the US government set up the Malcolm Baldrige National Quality Award to
encourage “customer satisfaction”. In 1989, Sweden established a national user satisfaction
index evaluation system. The American Quality Association (ASQ) started to study how to
evaluate customer satisfaction from the 1990s and in 1994 began to build a nationwide, cross-
industry and general index, American Customer Satisfaction Index (Angelova & Zekiri, 2011).

Customer Satisfaction (CS) is the inevitable result of the change of enterprise management
concept, from “output-centered theory” to “sales-centered theory™, to “profit -centered theory”,
then to “market-centered theory”, “customer-centered theory”, and then to the “customer-
satisfaction-centered stage”. Customer satisfaction is active and forward-looking.

Scholars’ perceptions of customer satisfaction mostly revolve around the “expectation —

difference” paradigm. The basic connotation of this paradigm is forming a reference point for
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the comparison and judgment of products and services revolving customer expectations. Westbrook
and Reilly (1983) argued that customer satisfaction is an emotional reaction that accompanies
or is in the process of buying. Tse and Witon (1988) argued that customer satisfaction is the
evaluation of the difference between the expected quality of products before purchase and the
perceived quality after consumption. Thus, satisfaction is the pleasure or disappointment of a
person’s ability to form a perceived effect (or result) of a product compared to his desired value.
When the actual consumption of goods achieves consumer expectations, it will lead to
satisfaction, otherwise, customer dissatisfaction. Customer satisfaction is the degree to which
the customer’s expectations for products or services match the actual perceptions.

Customer satisfaction reflects how much the consumer’s original expectations are satisfied,
and customers refer to the units or individuals that purchase or use products and services, which
can be called consumers, users or clients. The quality of customer satisfaction comes mainly
from the comparison of the real experience in the actual use of the product or service and the
expectations before use. User complaints come mainly from the actual experience of perception
and their expectations of larger differences, and when the actual experience is much greater
than their own expectations, the user will be surprised and become loyal customers.

Customer satisfaction level has become the core issue of enterprise management.
Successful companies enhance customer satisfaction through a variety of practical activities.
The use of a variety of ways is to evaluate the level of customer satisfaction and assess the level

of corporate management.
2.5.2 Customer satisfaction evaluation model

1. Comparative analysis of satisfaction index model

(1) Swedish customer satisfaction index model

Fornell presented the Swedish Customer Satisfaction Index (the Swedish Customer
Satisfaction Barometer [SCSB]) in 1992. The Swedish model SCSB contains five elements:
Perceived Performance, Customer Expectation Quality, Customer Satisfaction, Customer
Complaint and Customer Loyalty (Fornell, 1992).

(2) American Customer Satisfaction Index (ACSI) model

The American customer satisfaction index (ACSI), created by the National Quality
Research Center of the University of Michigan Business School, which is based on the SCSB
model, is one of the most popular models since it first appeared in the United States in 1994.
The model is founded on the process of product and service consumption, forming a

comprehensive evaluation index of customer satisfaction level. Compared with SCSB, this
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model divides the user-perceived quality into two factors: quality perception and value
perception. Value perception, as a latent variable, enables the customer satisfaction index to be
compared with different departments, enterprises and industries.

The ACSI model includes six elements: Perceived Performance, Customer Expectation,
Value Perception, Customer Satisfaction, Customer Complaint and Customer Loyalty.
Customer loyalty is reflected in the long-term ownership of products or services, repeated
purchase and recommendations to others and other acts, in the model, the price changes will
have a greater impact on customer loyalty (C. Zhu, 2019).

(3) European Customer Satisfaction Index (ECSI) model

The European Customer Satisfaction Index (ECSI), which has been modified on the basis
of the fundamental architecture and core concept of the ACSI model, has reduced customer
complaints and added the corporate image (C. Zhu, 2019).

(4) China Customer Satisfaction Index evaluation basic model

The China Customer Satisfaction Index (CCSI) takes users as the main body of quality
evaluation and user needs as the quality evaluation standard. According to the research
conclusions of consumer behavior and marketing, CCSI forms a strict model from seven
indicators: expected quality, perceived product quality, perceived service quality, perceived
value, user satisfaction, complaint and user loyalty (C. Zhu, 2019).

2. Satisfaction index model factor analysis

(1) Customer expectation: Customer expectation is a comprehensive estimate of the
program capability and the level of service achieved by the customer prior to participating in
the purchase and use of the product and service and for the product or service provider to be
able to solve the problem or provide a solution to the problem. Customer expectations can be
guided and measured. Customer expectations have a great relationship with customers’
perception of existing products and services. Users will continue to use products and services
to adjust their expectations slightly higher than the current perception level.

(2) Quality perception, also known as customer service experience, is the overall experience
of customers on all aspects of products and services after using or consuming products and
services.

(3) Value perception generally refers to the overall evaluation of the utility of products or
services after weighing the perceived gains of customers and the costs they pay in obtaining
products or services. Some users are price-sensitive users, they are more concerned about the
price, and some users are quality-sensitive users, they are more concerned about the quality of

service. Therefore, for two different types of users, the indicators can be improved by
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preferential prices and improved quality.

(4) Customer satisfaction is affected by the gap between actual feeling and expected quality,
the gap between actual feeling and ideal product, and overall satisfaction. High satisfaction will
make consumers loyal to the enterprise brand, so customer satisfaction will rise to customer
loyalty.

(5) Customer complaints refer to the customers’ dissatisfaction and censure of products or
services, including formal or informal complaints. It also refers to the specific behavior of the
customer when they are dissatisfied, including the customers’ malicious complaints. On the one
hand, the customers complain that they are still hopeful about the product, on the other hand,
through complaints and other acts, they want to obtain compensation. The higher the degree of
customer dissatisfaction is, the probability of complaints and the number will increase, and
repeated complaints will reduce the follow-up complaints threshold.

(6) Customer loyalty is the final dependent variable of the model which expresses the
willingness of the customer to buy again and recommend others. It mainly includes the
customer’s emotional loyalty, behavioral loyalty and awareness of loyalty. Among them,
emotional loyalty is manifested in the customer’s high recognition and satisfaction with brand
culture, social responsibility and image; Behavioral loyalty is manifested in the customer’s
repeated purchase and recommendation behavior; Awareness of loyalty is the expression of the
customer’s specific consumption intention. Customer complaints are negatively correlated with
customer loyalty. Enterprises can analyze the level of customer loyalty and control the impact
of price adjustment. Users with high loyalty are often price -insensitive.

(7) Corporate image is the general impression that companies make on users or the public
through a wide range of behaviors and measures to shape various product features, personnel
styles, corporate ideas and other contents.

Based on the discussion of the above documents, this thesis considers that the SERVQUAL
evaluation model proposed by Parasuraman, Zeithmal and Berry scholars is more complete and
applicable, and is still the most commonly-used framework and method in the related QoS
research. Hence, this thesis will evaluate the network service quality of MC company based on
the SERVQUAL evaluation model proposed by three scholars as Parasuraman, Zeithmal and
Berry.

Perceived service quality is a subjective concept expressed through a set of scales, which
shows five dimensions in the evaluation system. With the development of the service, the
question has been raised that people with different tendencies, needs or cultural backgrounds

may perceive different levels of quality. Consequently, it can be considered that in different
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situations, the dimension of service quality may increase or decrease and the dimension should
be selected according to varied applications.

In this thesis, the dimension of the SERVQUAL evaluation system will be improved to
adapt to the new situation by analyzing the impact of the service remediation on the perceived

service.
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Chapter 3: Network Service Quality Evaluation System Design
Based on SERVQUAL

3.1 Network service quality evaluation process based on SERVQUAL

In the literature review in the previous chapter, the models and methods of service quality
evaluation were discussed, including Gronroos customer perception model (Gronroos, 1983),
PZB gap model (Parasuraman et al., 1985), SERVQUAL method (Parasuraman et al., 1988),
and SERVPERF method (Cronin Jr & Taylor, 1992). These methods are in the same system,
and are almost used for analysis based on the gap between customer perception and customer
expectations. The academic community has not yet reached a consensus on the pros and cons
of the four evaluation methods. Through the following analysis, the author believes that the
three models of Gronroos customer perception model, PZB gap model and SERVPERF method
are not suitable for this study:

1. In the Gronroos customer perception model, the customer service experience is
determined by the functional quality and technical quality under the filtering of corporate image.
This underlying logical analysis is not suitable for highly intangible objects, for example,
network services. It is difficult to accurately quantify the factors such as corporate image,
technical quality, and functional quality used in the model in network service quality.

2. In the PZB model, the gap between customer expectations and perceived services is
deconstructed into the gap between customer expectations and manager’s perception, the gap
between manager’s perception and service quality specifications, the gap between service
quality specifications and service delivery, and the gap between service delivery and external
communication. However, it is challenging to obtain or measure these four gaps in the research
of network services.

3. In the SERVPERF model, to measure and improve the reliability and validity, the gap
comparison method is directly abandoned, and the service quality is treated as identical to the
customer’s perception of service performance. The author believes that this method defines
service quality too absolutely, and ignores the objective reality factors of service quality and
customer psychological expectations. besides, the SERVPERF method does not weigh the

service dimensions measured by the scale, and it also ignores the factors that customers attach
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divergent importance to different services.

From this point of view, the SERVQUAL method is more suitable for the study of network
service quality in terms of representativeness, generality, measurability and interpretability. For
good measure, in the SERVQUAL method, the dimensions and specific indicators of the
network service quality are determined by using the scale, which is also beneficial to answer
the questions raised at the beginning of this thesis. Therefore, this study will draw on the
evaluation system of the SERVQUAL scale and adjust its applicability. The specific scale
indicators will be designed based on the actual conditions of network service quality, and a
questionnaire will be formed based on the design of the SERVQUAL scale.

For the sample collected by the questionnaire, the research needs to test its
representativeness, namely, whether the survey sample can represent the population. The
question that arises from this is whether the research conclusions of the sample application to
the overall network service quality evaluation. Thus, the study introduces sample feature
analysis, reliability test and validity test to prove the accuracy, reliability and stability of the
sample results. While analyzing the characteristics of the samples, it will also answer a research
question about current status analysis, namely, “what the current status of network service
quality evaluation is?”

In the exploration of the SERVQUAL method in the previous chapter, there are two
calculation methods: unweighted and weighted. The disparity is that the five dimensions of
unweighted service quality are equally important to customers. The weighted service quality
dimensions are assigned different weights according to the degree of importance that the
customer attaches to each dimension of service quality. In real life, people should value
different quality dimensions differently. Therefore, this research will focus on exploring the
weighted SERVQUAL calculation method and analyze the gap between network service
quality indicators on the basis of it.

To answer the research questions of “what factors may influence the network service
quality evaluation results?” and “how can the management level of network service quality be
improved based on the influencing factors?”” On the basis of SERVQUAL analysis, the IPA
(Importance-Performance Analysis) method is introduced to analyze the importance and
performance of each dimension of network service quality and each specific indicator, so as to
explore the impact of each dimension and specific indicator on the evaluation of network
service quality, and the measures that mobile operators need to take.

Derived from the above network service quality evaluation process, the following

evaluation flowchart in Figure 3.1 can be drawn.

48



Network Service Quality Management of MC Operator: A SERVQUAL Perspective

Features of Operators'

SERVQUAL scale Network Services

Pre-survey, revision of
index system

y

Questionnaire design,
distribution, recycling,

cleaning

| |
[
| Sample Validity Reliability |
l feature analysis analysis |
I analysis Y y :
[

I

Network service
quality evaluation
dimensions and —)
weighting of specific
indicators

Basic analysis and
statistics of evaluation '
indexes based on

SERVQUAL scale

Gap analysis of
network service quality
indicators based on
SERVQUAL

IPA analysis of network service
quality evaluation

v v

The main influencing Problems and measures
factors and process of to be taken by mobile
network service quality network operators

Figure 3.1 Flow chart of network service quality evaluation

Source: elaborated by the author



Network Service Quality Management of MC Operator: A SERVQUAL Perspective

3.2 Model introduction based on SERVQUAL scale

SERVQUAL stands for “Service Quality”. It is a service quality evaluation model developed
founded on TQM (Total Quality Management) theory. It was proposed by PZB (Parasuraman,
Zeithaml and Berry) in 1988. This theory believes that service quality is determined by the
difference between the actual service level perceived by users and the expected service level of
users. It has been widely recognized in complex and diverse service quality evaluation methods,

and has been applied in quality measurement and management research in service industries.
3.2.1 Introduction to SERVQUAL scale indicators

The service quality dimension in the SERVQUAL scale is developed on the premise of the PZB
service quality gap model constructed by Parasuraman, Zeithaml, and Berry in 1985. The PZB
model puts forward 10 factors for customer perception of service quality and 5 gaps in the
service that make customers dissatisfied with service quality.

In 1988, based on the service quality gap model, PZB revised 10 factors that affect
customers’ perception of service quality into empathy, responsiveness, tangibility, assurance
and reliability, and proposed the SERVQUAL service quality evaluation system. The five
dimensions of the SERVQUAL scale are explained as follows:

1. Tangibility refers to the visible part of the service provision process. Although the service
1s an intangible process and behavior, the tangible entity that provides the service also reflects
the importance of the user such as the equipment of the service and the clothing and appearance
of the service provider, and places where services are provided.

2. Reliability refers to the accuracy and trustworthiness of the company’s performance of
the promised services, such as the company’s ability to complete the promised items and
accurately provide services. Before the actual service is provided, the company’s service
promise will affect the user’s psychological expectations. Whether the service promise can be
completed reliably and accurately will affect whether the user’s expected effect is met. If the
user does not get the service effect promised by the company in practice, the perceived service
quality is far from the expected quality, indicating that the service needs improvement.

3. Responsiveness refers to the response speed of service personnel who can proactively
help customers and provide services, such as providing timely service and clarifying the exact
time to complete the service. In the process of serving customers, if service personnel show a

negative state or are too busy to provide services immediately, it will increase customers’
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waiting time and affect their moods. Service personnel’s failure to determine the service time
or delay in service time will also reduce the service quality.

4. Assurance refers to the professional attainments of service personnel and the politeness
and credibility embodied in the service. Service personnel are required to be familiar with
business knowledge, be able to solve problems for customers, be polite and have strong
communication skills in the service process, so that clients have a sense of trust.

5. Empathy refers to the ability to put customers in their own position and provide tailored
and personalized services to wide customers. Customers are very diversified with their own
ideas and specific needs. If a company wants to improve service quality, it must start from the
customer’s point of view and be considerate of the customer.

According to the SERVQUAL scale method, a questionnaire is designed to evaluate service
quality to measure the above five dimensions. In the questionnaire, there are several statements
in each dimension, and the interviewee needs to evaluate the service expectations and actual
perceptions of each statement. The service quality score is obtained by calculating the
difference between service perception and service expectation in the questionnaire. The scale
of this study is designed based on the following SERVQUAL scale (Parasuraman et al., 1988)
shown in Table 3.1 and combined with the characteristics of network service quality.

Table 3.1 SERVQUAL scale

Dimension Item

Tangibility The company has modern facilities
The company’s appearance equipment is attractive
Company employees are neatly dressed
Company equipment and service are as promised
Reliability The company can timely fulfill the commitment
The company guarantees to solve customer problems
The company is reliable
The company provides appropriate services within the promised time
Company records are accurate
Responsiveness The company informs the service time
Company employees can provide equivalent services
Company employees are always willing to help customers
Company employees will not fail to provide services to customers because they
are busy
Assurance Company employees are trustworthy
Customers and company employees feel safe to communicate
Company employees are polite
The company provides appropriate support to employees
Empathy The company provides customers with personalized services
Company employees provide special care to customers
Company employees understand customer needs
Company employees put customer interests first
Company service time can meet customer requirements

Source: Parasuraman et al. (1988)
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3.2.2 Statistical methods of SERVQUAL scale

1. SERVQUAL service quality measurement method

The measurement methods of SERVQUAL service quality mainly contain gap analysis
method, linear regression method and joint analysis method. The common drawback is that the
customer’s subjectivity in the questionnaire results is strong. PZB has repeatedly studied the
gap analysis method, improved the method, and proposed the weighted gap analysis method.
The calculation is relatively simple, the results are intuitive and easy to understand, and the
importance of each attribute can be evaluated.

This thesis mainly makes use of the gap analysis method to measure service quality, so the
linear regression method and the joint analysis method are not duplicated. The calculation
method of the gap analysis method is as follows:

Through the questionnaire survey, the user’s actual perception and expectations of each
service are obtained, and the difference between the two can be calculated to obtain the
SERVQUAL score, which is utilized to measure the service quality. The measurement methods
are divided into two types: weighted and unweighted:

(1) Unweighted SERVQUAL evaluation method

Since customers’ actual perceptions and expectations of service quality are often different,
there will be a gap when evaluating the expectations and perceptions of the same item. This gap
can be used as a basis for measuring the level of service quality and expressed by the following
formula:

Q=—¥m (P;-) (3.1)

Among them, Q is the customer’s evaluation of the overall service quality; P; is the
average value of customer’s perceived performance for the ith item, E, is the average value of
customer expectation for the ith item, and m is the number of items on the scale.

(2) Weighted SERVQUAL evaluation method

The implicit assumption of the unweighted SERVQUAL formula is that the five
dimensions of service quality are of the same importance to customers, and there is no more
important situation. But in real life, customers have all kinds of views on the importance of
each dimension that determines service quality. Therefore, when evaluating service quality,
distinct weights can be assigned to different dimensions by weighting, so as to illustrate the
benchmark for customers to evaluate service quality, and then calculate the quantitative value

of service quality. The calculation formula is:
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Q=31 W;- X (P-E) (3.2)

Among them, Q is the customer’s evaluation of the overall service quality; P; is the average
value of customer’s perceived performance for the ith item, E; is the average value of the
customer’s expectation for the ith item, and m is the number of items in the table, n is the
number of service quality dimensions, and W; is the weight of the jth service quality
dimension.

The SERVQUAL evaluation method is completely modelled by customer perception.
Whether in a weighted or unweighted formula, when Q>0, it indicates that the actual service
quality perceived by the customer exceeds the expected service level, and the service quality
level provided by the enterprise is considered to be better. The customer feels very satisfied;
when Q=0, it indicates that the customer’s actual perceived service level is equal to the expected
service level, and the customer feels basically satisfied; when Q<O0, it indicates that the
customer’s actual perception is less than the expected service level. If a customer feels
unsatisfied, it is a dangerous multiplying sign for the enterprise.

From the evaluation data, it is necessary to analyze from the evaluation data where the
services provided are still short of the customer’s expected level, so as to make up for and
improve them.

2. Weighting method

The weight determination methods in the current comprehensive evaluation include
principal component analysis method, expert consultation method, analytic hierarchy process
and product scaling method, which can be summarized into subjective and objective weighting
methods. The subjective weighting method is that the evaluator assigns weights artificially
based on the importance of the indicators, which fully reflects the expert’s experience. The
expert consultation method and the analytic hierarchy process are subjective weighting methods;
the objective weighting method refers to the use of objective information reflected by the
indicator value to determine the weight based on actual data. Hence, the factor analysis method
and the principal component analysis method are all objective weighting methods.

The analytic hierarchy process can realize the transformation from qualitative to
quantitative, and systematize and hierarchize complex problems. In application, it is first
necessary to clarify the final problem to be solved, and then establish a hierarchical analysis
structure model including the combination and sorting of the highest layer, the middle layer and
the lowest layer. Its information is mainly based on people’s judgments about the relative

importance of the factors in each layer.
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The principal component analysis is to use the idea of dimensionality reduction, with the
help of orthogonal transformation, to transform the original multiple related variables into a
few new unrelated variables. Using principal component analysis can reduce the number of
evaluation indicators. In actual research, the first principal component can best reflect the
difference between data and the amount of information extracted is the largest. Hence, the first
principal component is often utilized as a comprehensive evaluation of multiple indicators.

These methods weight indicators from different perspectives, but they all have their own
limitations and certain scope of application.

The product scaling method is a more flexible weighting method founded on the analytic
hierarchy process. It starts from the inherent and objective importance of the evaluation index,
and uses the measured data as the basis to compare the indexes in pairs to scale their importance.
The scales of indicators with the “same” importance are all set to 1, the scales of indicators with
“slightly greater” importance are set to 1.354, and the scales of indicators with “slightly greater”
importance than “slightly greater” are set to 1.354x1.354, and the rest can be done in the same
manner (J. L. Zhang & Wu, 2003). The product scale of an indicator is taken as a weight number,
and the weight of an indicator can be obtained by dividing the product scale of the indicator by
the sum of all the indicators.

This thesis employs the product scaling method to assign weights to the indicators.
3.2.3 Evaluation of SERVQUAL scale

The gap between a service company and similar companies at a certain point in time can be
acquired through combining the SERVQUAL model with other evaluation methods, thereby
providing guidance for companies to improve decision-making. Moreover, the SERVQUAL
method can also be used to specifically measure the level of each dimension, and locate the
dimension that has a more significant impact on the customer’s perceived service, which can
help companies identify problems so that they can take precise improvement measures.
Research on different customer groups can reflect the differences in the perception of service
quality among consumers with different characteristics and help companies optimize services.

The SERVQUAL scale is widely accepted and authoritative in measuring service quality,
and is attractive in practice due to its dimensions and operability in scoring. However, with the
development of the social economy, services are constantly changing, so the dimensions and

indicators of the SERVQUAL scale should be selected and supplemented in a targeted manner.
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3.3 Construction of index system based on SERVQUAL scale

3.3.1 Features of operators’ network services

The SERVQUAL model is a dynamic service quality evaluation system. In the light of the
features of distinct industries, it is necessary to adjust the questions in the scale to ensure the
accuracy and scientificity of the evaluation results.

In line with the author’s experience in the network service industry for many years and by
referring to relevant literature, the author concludes that, in addition to the basic characteristics
of the service, network services have other characteristics as follows:

1. Remediation

Service remediation is a kind of proactive and forward-looking compensatory function and
activity that the service provider adopts to improve service quality, recover customer
satisfaction and reduce the loss of the customers. Network service involves an extremely wide
range and can be offered to everyone, which leads to a high probability of customer complaints.
Hence, service remediation is particularly important. Operators usually establish a network
service mechanism to remedy the services, solve customer complaints, and learn from these to
improve service quality (Y. Gao, 2009).

2. Extensiveness

With the development of the social economy, network devices such as smart phones and
computers have become popular, and broadband services in homes and business areas, and
personal data traffic have all stimulated the demand for network services. Besides, the purchase
behavior of consumers is controlled by individuals, and everyone can purchase network
services. As a result, the network service market of operators presents the characteristics of
extensiveness and decentralization.

3. Scalability

Consumers’ purchases of network services are affected by factors such as lifestyle, income,
and macroeconomic conditions, and therefore exhibit certain scalability characteristics.

When consumers suddenly change a job that requires frequent travel, their demand for
mobile traffic may increase; or when consumer income rises, it may increase consumption of
network services.

4. Substitution

Currently, network service operators have achieved full-service operations, and the product
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differentiation between competitors is small, so it shows alternative characteristics. Coupled
with the low cost of switching operators, consumers can easily move between different brands
of network services (J. H. Xie, 2017).

5.  Demand diversity

Due to the wide and decentralized customer groups of network services, the demands are
also diverse. Consumers have various education levels, lifestyles, economic levels, and
geographic regions, so they have different demands for network services. Network service
operators need to understand the market situation and provide various network packages for
different consumer groups (W. J. Wang, 2014).

6. Combination of online and offline services

With the development of Internet technology, a network service business can not only be
handled through offline business halls, but also through the hotlines of various operators or log
in to online business halls to realize self-service business. Therefore, the level of network
service quality requires a comprehensive evaluation of online and offline services (M. Liu,

2019).
3.3.2 Construction of specific index system

Combining the characteristics of the operator’s network services, the five dimensions and 22
indicators of the SERVQUAL model are used to construct an evaluation system for network
services. as shown in Table 3.2:

Table 3.2 SERVQUAL service quality evaluation system of operator network service

Service quality dimension Index
Y1 Tangibility Y11 The business hall has modern supporting equipment
Y12 Service personnel are neat and tidy
Y13 The overall environment of the business hall is comfortable and
inviting
Y14 The intelligent voice of customer service call is intelligent and efficient
to answer questions
Y2 Reliability Y21 The network service provided is reliable
Y22 Customer network experience problems are solved promptly and
actively
Y23 The actual service provided is consistent with the description of the
advertisement or service personnel
Y24 Provide effective and unblocked manual customer service calls
Y25 Service personnel can answer and solve customer problems accurately
Y3 Responsiveness Y31 Service personnel can provide timely service
Y32 Manual customer service calls can be quickly connected
Y33 Customer problems can be solved within the promised time
Y34 For complex problems, service personnel can actively seek solutions
for customers
Y35 The service personnel can determine the time to solve the problem
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Service quality dimension Index
Y4 Assurance Y41 Service personnel are skilled at solving the problems consulted by
customers
Y42 Service personnel are competent and professional in solving various
problems
Y43 Service personnel treat customers well
Y44 Service personnel can provide reliable solutions
Y5 Empathy Y51 Operators can actively take into account network experience of
customers
Y52 Operators provide customers with personalized services
Y53 Operators take measures to actively understand customer needs
Y54 Operators put customers’ interests first
Source: elaborated by the author

3.3.3 Questionnaire design

In the light of the constructed SERVQUAL service quality evaluation system and literature
research, the final questionnaire is formed (see Annex A).

The questionnaire falls into two parts. The first part is a survey of the basic situation of the
interviewees, including gender, age, and education, to study the relationship between
characteristics of the interviewees and their evaluation of service quality. Guidance can be
provided for personalized services in the segmented user market based on the service evaluation
of different user groups; the second part is the evaluation of service quality, with a total of 22
questions, requiring interviewees to measure the actual perception and expectations of each
service. The author puts the measurement scores of the perceived value and expected value of
each service in one question for each service aiming at more convenient answering of
interviewees. The measurement method adopts Richter’s 5-point scale, with 1 to 5 points
representing very poor, poor, average, good, and very good respectively. The difference
between the actual perceived value and expected value of each service is measured to evaluate

the network service quality.

3.4 Other research tools

When using the SERVQUAL scale indicators to evaluate the quality of network services, over
and above the model itself, some other research tools are also made use of to prove the
reliability and stability of the research, and conduct more in-depth analysis.

1. Descriptive statistics

Descriptive statistics refers to the description of data characteristics through the use of
charts, classifications, and calculations of general data, including central tendency analysis,

distribution, frequency analysis, dispersion analysis, and statistical graphics.
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1) Frequency analysis: in the data preprocessing stage, frequency analysis and crossover
frequency analysis can check outliers;

2) Central tendency analysis: which reflects the general level of the data by calculating the
average, median as well as the mode and other indicators;

3) Analysis of the degree of dispersion: mainly analyzes the variance and standard deviation
to reflect the degree of difference between the data;

4) Data distribution: in statistical analysis, it is generally assumed that the sample
population belongs to a normal distribution, so it is necessary to calculate the skewness and
kurtosis to check whether the sample data conform to the normal distribution;

5) Statistical graphs: various statistical graphs can display data more clearly and intuitively.

Through descriptive statistics, the basic traits of the questionnaire results can be analyzed.

2. Validity analysis

Validity refers to the degree to which a measurement tool or means can accurately gauge
the things to be measured. Validity refers to the extent to which the measured result reflects the
content of the investigation. The more consistent the measurement results are with the content
to be investigated, the higher the validity, and vice versa. Validity is usually segmented into
three types: content validity, criterion validity and structure validity. The test of validity usually
refers to the test of structural validity in statistical methods. The commonly used methods are
Kaiser-Meyer-Olkin (KMO) test and Bartlett-Test of Sphericity.

1) KMO test: KMO test statistic is an index used to compare the simple correlation
coefficient and partial correlation coefficient between variables (X. Z. Chen, 2016), which is
mainly used in factor analysis of multivariate statistics. The KMO statistic takes a value
between 0 and 1. When the sum of squares of the simple correlation coefficients between all
variables is much larger than the sum of squares of the partial correlation coefficients, the KMO
value is close to 1. The closer the KMO value is to 1, the stronger the correlation between the
variables, and the more suitable the original variables are for factor analysis; when the sum of
the squares of the simple correlation coefficients between all variables is close to 0, the KMO
value is close to 0. The closer the KMO value is to 0, the weaker the correlation between the
variables, and the less suitable the original variables for factor analysis. Generally speaking,
KMO > 0.9 means very suitable; KMO between 0.8 and0.9 means suitable; KMO between 0.7
and 0.8 means general; KMO between 0.6 and0.7 means not suitable; KMO < 0.5 means
extremely unsuitable.

2) Bartlett-Test of Sphericity: applied to test the correlation between the variables in the

correlation matrix, whether it is a unit matrix, that is, to test whether each variable is
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independent (X. Z. Chen, 2016). In factor analysis, if the null hypothesis is rejected, it means
that factor analysis can be done. If the null hypothesis is not rejected, it means that these
variables may independently provide some information and are not suitable for factor analysis.
In the results of Bartlett-Test of Sphericity in statistical software, if Sig. <0.05 (namely, p-
value<0.05), indicates that there is a correlation between the variables and the factor analysis is
effective.

3. Reliability analysis

Reliability appertains to the degree of consistency of the results obtained when the same
method is used to repeatedly measure the same object. There are four main methods of
reliability analysis: test-retest reliability method, duplicate reliability method, half reliability
method and alpha reliability coefficient method. In this thesis, the alpha reliability coefficient
method is utilized for reliability analysis to judge whether the evaluation model has internal
consistency.

Cronbach’s alpha reliability coefficient (hereinafter referred to as the a coefficient) formula

is (Cronbach, 1951):
Kk ¥ s?
(i) (ls_) (3.3)

Among them, K is the total number of questions in the scale, Siz is the intra-question

variance of the score of the i-th question, and S% is the total score variance of all the questions.
According to the formula, it can be seen that the o reliability coefficient evaluates the
consistency between the scores of each question in the scale and is an internal consistency
coefficient. This method is applicable for the reliability analysis of attitude and opinion
questionnaires (scales), so the research scale of this thesis can make use of the a reliability
coefficient method for reliability analysis.

For the total scale, the reliability coefficient is acceptable between 0.7-0.8, preferably above
0.8; and for the subscale, the reliability coefficient is acceptable between 0.6-0.7, preferably
above 0.7. If the a reliability coefficient is below 0.6, we must consider reformulating the
questionnaire.

4. Factor analysis

Factor analysis refers to statistical methods used to extract common factors from variable
groups, find hidden and representative factors among many variables, and categorize variables
of the same nature into one factor, which can reduce the variables and also test the assumptions
about relationships between variables. Factor analysis methods can get into exploratory and

confirmatory factor analysis methods. Exploratory factor analysis does not presuppose the

59



Network Service Quality Management of MC Operator: A SERVQUAL Perspective

relationship between factors and measurement items, but lets the data “speak for themselves”.
Principal component analysis and common factor analysis are typical methods. Confirmatory
factor analysis assumes that the relationship between factors and measurement items is partially
known, that is, what measurement item corresponds to what factor, although the specific
coefficients are not yet clear. The principal component analysis is a commonly used method,
and its principle is to recombine multiple original variables into a new set of aggregate variables
that are independent of each other by means of orthogonal transformation, so as to achieve data
dimensionality reduction (Hao, 2005).

5. Correlation analysis

Correlation analysis refers to the analysis of two or more related variable elements to
measure the closeness of the two variable factors. In practice, Pearson’s correlation coefficient
1s often used for correlation analysis (Pearson, 1895). Pearson’s correlation coefficient
measures linear correlation, and the value of the coefficient r is calculated by the following

formula:
NY Xiyi'z Xj % Yi

=jNZx%-(zxi)Z-JNny-(Zyi)z

(3.4)

Among them, N is the number of samples, x; is the sequence of the first variable, and 'y,

is the sequence of the second variable. If r=0, there is no linear correlation between the two
variables; the greater the absolute value of the correlation coefficient is, the stronger the
correlation is; the closer the correlation coefficient is to 1 or -1, the stronger the correlation is,
and the closer the correlation coefficient is to 0, the weaker the correlation is.

6. Sample t test

Sample t test refers to a method applied to test the difference between the averages of two
samples that are small, have unknown population standard deviation, and comply with normal
distribution. T test infers the probability of the difference founded on the T distribution theory,
so as to determine whether the difference between the two averages is significant. After the
hypothesis test, if a significant p-value is obtained, there is a major difference between the
averages of the two samples, and vice versa. T test is divided into one sample t test, independent
sample t test and paired sample t test. One sample t test is used to test whether the difference
between a sample average and a known population average is significant; an independent
sample t test is used to test whether the difference between the average of two samples and the
population represented by each is significant, and to test the difference of the data obtained by
the two groups of unrelated samples; the paired-sample t test can be regarded as an extension

of the one sample t test, but the object of the test is changed from a group of independent
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samples of the normal distribution to the difference between the observations of two groups of
paired samples (Box, 1987).

7. One-way analysis of variance

One-way analysis of variance is applied to analyze the single-factor test results to determine
whether the factor has an influential impact on the test results. As an extension of the method
of comparing two sample averages, one-way analysis of variance is utilized to test the
difference between multiple averages to determine whether the factor has a significant impact
on the test results. Factors refer to variables or indicators that affect the research object. They
are usually categorical variables or can fall into several levels. After the hypothesis test, if a
significant P value is obtained, there is a large gap between groups and within groups after
single factor grouping, and it can be inferred that the single factor tested has a significant impact
on the research object. On the contrary, if the P value is not significant, it proves that the factor
has no significant impact on the research object (Scheffe, 1999).

8. IPA

Martilla and James (1977) proposed the Importance-performance Analysis (IPA) method
in 1977. The analysis method was first applied to the research of industrial products, and then
gradually applied to the research of education, tourism, and service quality. The basic idea is
that the customer’s satisfaction with the product or service comes from the degree of importance
they attach to each attribute of the product or service and the evaluation of the performance of
each attribute.

The IPA model structure lists the importance as the x-axis and the performance as the y-
axis. The customer’s attention to the product (service) attribute and the total average of the
performance evaluation are used as the dividing point of the XY axis, and the space is divided
into four quadrants.

In the above schematic diagram of the model architecture (see Figure 3.2), the A quadrant
is the continuation zone, which is the area where the customers attach great importance to and
are satisfied with the performance of the operator so the company should continue to maintain
the product (service) attributes that fall into this quadrant; D quadrant is the over-supply area,
where the customers do not value but are satisfied with the performance of the operator’s
product (service) attributes, so the company can appropriately reduce the product (service)
attributes that fall in the D quadrant; C quadrant is the lower priority area where customers do
not value and are not satisfied with the performance of the operator’s product (service) attributes.
B quadrant is the focus area for strengthening and improvement, and it is the area where

customers attach great importance to but are not satisfied with the performance of the operator’s
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product (service) attributes. Therefore, the attributes of products (services) in quadrants B and
C need to be improved. However, due to the different weights of importance, B is a key attribute
that the company urgently needs to improve. The attributes of quadrant C are not valued by

customers, so its priority of improvement is lower than those of B-quadrant.

A

D quadrant: A quadrant :
The over-supply The continuation
area zone
Importance >
C quadrant: B quadrant:

The focus area for
strengthening and
improvement

The area with a
lower priority

Performance

Figure 3.2 IPA model architecture

Source: Martilla and James (1977)
Based on the IPA attribute evaluation model, this thesis takes the average expected values

of the network service quality dimensions and specific indicators in the SERVQUAL model as
the “importance” (horizontal axis), and the average values of the actual customer perception as
the “performance level” (vertical axis). The area is divided into four quadrants, and then each

network service quality dimension and specific indicators are analyzed.

3.5 Pre-survey and revision of index system

3.5.1 Pre-survey and analysis of survey results

In the pre-survey stage, a total of 150 questionnaires were distributed through social platforms
such as WeChat, Weibo and QQ. 134 questionnaires were recycled, and there were 29
questionnaire samples who were non- MC users, while 105 sample questionnaires were
answered by MC users, of which 4 invalid questionnaires were rejected after verification of
systemic deviations and vacancy rates, and 101 valid samples were finally obtained. To test the
effectiveness of the network service quality evaluation index system, the author uses the pre-
survey data for validity analysis mainly by virtue of the KMO test, Bartlett-Test of Sphericity,
factor analysis and other methods.

The structure validity of the scale adopts exploratory factor analysis methods, generally
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using KMO test and Bartlett-Test of Sphericity to verify the applicability of the structure
validity factor variables. The KMO test is utilized to test whether the partial correlation between
variables is small enough. Its value is between 0 and 1. The larger the value is, the more suitable
for factor analysis is. Researchers usually perceive that KMO is greater than 0.5, which is
suitable for factor analysis. The Bartlett-Test of Sphericity is adopted to test the correlation of
various variables. The larger the approximate chi-square distribution value is, the smaller the
significance level is (generally less than 0.05), the more suitable for factor analysis is. The
results of KMO test and Bartlett-Test of Sphericity using Statal3.0 are shown in Table C-1 of
Annex C. It can be seen that the KMO of the evaluation scale is 0.927>0.5, indicating that it is
suitable for factor analysis; the approximate chi-square distribution is 2762.692 (df=231), Sig
=0.000<0.05, reaching the significance level, indicating the suitability of factor analysis.

The principal component analysis method is then applied to perform factor analysis on the
pre-survey data, and Statal3.0 is applied to analyze the samples directly or after the orthogonal
rotation, thereby gaining the analysis of cumulative variance contribution rate in Table C-2.
The analysis shows that there are 6 components with eigenvalues greater than 1, that is, 6
common factors are extracted, and the cumulative variance contribution rates of the 6 common
factors are all greater than 0.65, which is acceptable in empirical research.

The rotated factor loading matrix is used to analyze the distribution of factor loading values,
and the analysis results are shown in Table C-3. In factor analysis, each indicator should have
only a small amount of large loading distribution (large loading distribution means that the
indicator has a large loading value for the factor), and other load values should be close to 0. In
empirical research, factor loading values that are greater than 0.45 will usually be considered
as large loading distribution. As shown in Table C-3 (showing only the indicators with factor
loading values which are greater than 0.45), the relevant indicators of the tangibility dimension
obey large loading distribution on the common factor 3; the reliability-related indicators obey
large loading distribution on the common factor 4; the responsiveness-related indicators obey
large loading distribution on the common factor 5; the assurance -related indicators obey large
loading distribution on the common factor 2; the empathy-related indicators obey large loading
distribution on the common factor 1. Hence, it can be seen that the common factors 3, 4, 5, 2
and 1 respectively correspond to the five dimensions of tangibility, reliability, responsiveness,
assurance and empathy of network service quality, which conform to the design of the network
service quality evaluation system.

There are only five evaluation dimensions in the network service quality evaluation system.

However, in the factor analysis, 6 common factors are extracted, and the matrix of rotated factor
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loadings shows that the common factor 6 does not obey large loading distribution in any specific
indicator. Because network services have the characteristics of remediation, extensiveness,
scalability, substitution, and demand diversity, and in the light of the results of factor analysis,
the author has reason to believe that the five service quality evaluation dimensions in the
traditional SERVQUAL method are not sufficient to summarize all characteristics of the
network services. Hence, the service quality evaluation dimensions should be expanded based

on the said five dimensions.
3.5.2 Remediation of the dimension of network service quality evaluation

In the data analysis of the pre-survey results, the author finds that the factor analysis of the five
dimensions of service quality evaluation in the SERVQUAL is not acceptable, which shows
that the traditional SERVQUAL method is not fully applicable to the network service quality
evaluation. J. L. Han and Dong (2006) also proposed the limitation of the traditional
SERVQUAL method, namely, the research objects generally are banks, credit card companies,
equipment repair and maintenance companies, and long-distance telephone companies. It may
not be applied to all industries. Even PZB group points out that the five dimensions of service
quality can be appropriately adjusted to meet the needs of all types of enterprises when
SERVQUAL is applied to different industries. (Parasuraman et al., 1994).

As summarized by the author in the preceding part of the thesis, the network service is also
featured by remediation, universality, scalability, substitution, demand diversity. The service
process of the telecommunications network service includes pre-sale, in-sale and after-sale. The
pre-sale process includes business consultation, business handling and publicity of new
business; the in-sale service process includes a comprehensive consultation, payment and
member plan experience; the after-sale service process includes complaint handling and
comprehensive consultation (Y. Gao, 2009). On the basis of the operators’ experience, only
when the three sub-service processes are successfully completed and mutually assisted can
lasting and stable services be achieved. However, the dimensions and indexes in the traditional
SERVQUAL scale do not involve much in the after-sale service process, which makes it
unsuitable to be applied in the network service quality evaluation. The after-sale service process
mainly involves customer complaint handling, that is, remedying the service failure, which is
often referred to as service remedy. The author thinks that taking remediation as the dimension
of network service quality evaluation can make up for the limitation of the traditional
SERVQUAL method when it is applied in the network service industry.

According to data of Sichuan Province, there were about 4.76 million network complaints
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in 2018, 3.64 million in 2019 and 3.27 million in 2020 in Sichuan Province. It can be seen that
there are a host of network service failure cases. Service remediation is necessary. The customer
will raise a complaint when the service is not satisfying, so the service remediation is to correct
the mistake when the customer is already not satisfied with the service, to achieve the goal of
reducing customer losses and recovering customer satisfaction. If service remediation is not
proper, the customer will be more dissatisfied, which will greatly increase customer agitation.
In the long run, the market share and profits of the enterprise will decrease, and the reputation
will be damaged, which is harmful to the development of the enterprise.

Zeithaml et al. (1985) proposed that effective service remediation can satisfy the customers
and improve their impression and loyalty to the enterprise. Y. R. Gao and Li (2003) put forward
that service remediation can greatly improve customer loyalty. Timely and high-quality service
remediation can not only eliminate customer complaints, but also win more customers; Dong
(2003) used remediation to make up for the deficiency of the SERVQUAL model in his
assessment of the service quality of the banking sector in 2003; Y. Gao (2009) believed that
service failure occurs for complex reasons and that service remediation is very important. Hence,
remediation is added in the evaluation of mobile communication service quality based on the
SERVQUAL model; Cheng and Long (2015) also applied remediation to perfect the
SERVQUAL model in the study of service quality of telecom enterprises; H. J. Ma (2017)
pointed out that customer dissatisfaction is infectious, and service remediation is critical to
retaining customers. Remedial measures are indispensable because they are taken by the
enterprises actively to correct service errors and retain customers. Based on the actual situation
of the telecom call center, remediation is added to the SERVQUAL model.

It can be seen from the above data, theoretical analysis and reference from the literature
that it is reasonable to add the remediation to network service quality evaluation. In the
SERVQUAL model, each service quality evaluation dimension needs to be specified into
indicators that can be observed and quantified. Therefore, the indicators of the remediation need
to be detailed.

As a two-way and interactive action, remediation requires the customer to state the service
failures, and the network service personnel to respond, handle and solve the failures. Finally,
the customer may accept the handling result. During the process, the attitude of the network
service personnel, the response speed, and the proper and effective processing measures matter
to the success of remediation; once the customer realizes that the complaints are handled, and
accepts the results, it is the most direct way for the customer to judge the service remediation.

Thus, this thesis constructs remedial indicators from the perspectives of network service
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personnel and customer perception respectively. According to the previous analysis of the

interactive process and influencing factors of remedial behavior, the following remedial

indicators are summarized:

1. Service personnel can actively solve the customers’ complaints;

2. Service personnel can take appropriate and timely measures to remedy their services;

3. Customers know the response of the complaint and its handling process;

4. Customers accept the results of complaint settlement.

3.5.3 Revision of index system and questionnaire design

After a detailed analysis of the characteristics of the network services, the author believes that

the remediation, a noticeable characteristic of network service, is of major significance.

Operators usually perform service remediation in the case of network service errors and

customer complaints. Consequently, the effect of service remediation is particularly vital for

customers’ service quality evaluation. For good measure, from the perspective of indicators and

questionnaire design, customers can intuitively feel the features of remediation and we can find

quantitative remediation indicators. Therefore, the author will add a remediation dimension in

addition to the five dimensions of SERVQUAL, and four remediation indicators are also added

besides the 22 indicators of SERQUAL. Finally, a network service evaluation system with six

dimensions and 26 specific indicators is built, as shown in Table 3.3:

Table 3.3 SERVQUAL service quality evaluation system with six dimensions

Service quality dimension

Index

Y1 Tangibility

Y2 Reliability

Y3 Responsiveness

Y11 The business hall has modern supporting equipment

Y12 Service personnel are neat and tidy

Y13 The overall environment of the business hall is comfortable and
attractive

Y14 The intelligent voice of customer service call is intelligent and
efficient to answer questions

Y21 The network service provided is reliable

Y22 Customer network experience problems are solved promptly and
actively

Y23 The actual service provided is consistent with the description of
the advertisement or service personnel

Y24 Effective and unblocked manual customer call service is provided
Y25 Service personnel can answer and solve customer problems
accurately

Y31 Service personnel can provide timely service

Y32 Manual customer service calls can be quickly connected

Y33 Customer problems can be solved within the promised time

Y34 For complex problems, service personnel can actively seek
solutions for customers

Y35 The service personnel can determine the time to solve the problem
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Service quality dimension Index
Y41 Service personnel are skilled at solving the problems consulted by
customers
Y42 Service personnel are competent and professional in solving
various problems
Y43 Service personnel treat customers well
Y44 Service personnel can provide reliable solutions
Y51 Operators can actively take into account network experience of
customers
Y5 Empathy Y52 Operators provide customers with personalized services
Y53 Operators take measures to actively understand customer needs
Y54 Operators put customers’ interests first
Y61 Service personnel can actively solve the customers’ complaints
Y62 Service personnel can take appropriate and timely measures to
remedy their service
Y63 Customers know the response of the complaint and its handling
process.
Y64 Customers accept the results of complaint settlement

Source: elaborated by the author
After the network service quality evaluation system is revised, the questionnaire survey

Y4 Assurance

Y6 Remediation

design needs to be revised. In view of the good results of the pre-survey data, no changes are
made to the original part of the questionnaire, and only related questions corresponding to the
remediation indicators are added at the end of the second part of the questionnaire. The

questionnaire is shown in Annex B.
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Chapter 4: Empirical Analysis

4.1 Statistical analysis

After revising the network service quality evaluation index system and questionnaire design,
the author started data collection. In order to ensure the coverage and effectiveness of the quality
of the survey samples, a total of 500 questionnaires were sent out, of which 380 were distributed
through social platforms such as WeChat, Weibo, and QQ, and 337 were recovered; In shopping
malls, stations and other densely populated places, 120 paper questionnaires were randomly
distributed on site, 106 of which were recovered after interviews. A total of 443 questionnaires
were collected. After the questionnaires were taken back, 73 sample questionnaires that were
not answered by MC users were firstly excluded and 370 sample questionnaires from MC users
were obtained. Later, the systemic deviation and vacancy rate were checked. The author
determined that 22 questionnaires were invalid, so 348 valid questionnaires were finally
obtained. The sample recovery rate of this survey was 88.60%, and the questionnaire effective
rate was 94.05%. Based on the 348 effective samples obtained, sample feature analysis, T test,
one-way analysis of variance, validity analysis, factor analysis, reliability analysis, correlation
analysis, and empirical analysis of the evaluation system are also subsequently conducted in

this study.
4.1.1 Analysis of sample characteristics

In the sample feature analysis, descriptive statistical analysis of sample features is firstly
performed, and a summary table is used to describe the frequency distribution of each feature
of the sample to reflect the basic characteristics of the sample. Independent sample t test and
one-way analysis of variance are then conducted to analyze interviewees’ expected value for
the six dimensions of tangibility, reliability, responsiveness, assurance, empathy, and
remediation under different sample features, and whether there are disparities in the perceived
values of the six dimensions, so as to analyze whether the sample features will affect the

evaluation of network services.
4.1.1.1 Descriptive statistical analysis of sample features

The sample features of this survey include gender, age, education level, area, monthly income,
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frequency and years of network use.

1. Sample statistical analysis on gender

From the perspective of the gender, among effective samples, there are 181 male
individuals and 167 female individuals separately, accounting for 47.99% and 52.01%, and the
proportions of male and female individuals are relatively close. The statistical data is shown in
Table 4.1. It can be considered that gender difference does not have much impact on the
investigation, analysis process and results; the impact of the proportion of female samples
which is slightly higher than that of male samples is negligible.

Table 4.1 Sample gender structure

Frequency Percentage Cumulative percentage
Male 167 47.99% 47.99%
Female 181 52.01% 100.00%
Total 348 100.00%

Source: elaborated by the author
2. Sample statistical analysis on age

From the perspective of the age, among the effective samples, there are 10, 186, 138, and
14 individuals under 18, 18-30, 31-50, and over 50, accounting for 2.87%, 53.45%, 39.66% and
4.02% respectively.

The individuals are concentrated in the age group of 18-30 years old, mainly are young
people, and the collected samples are distributed chiefly through social media; followed by the
age group of 31-50 years old, mainly middle-aged people, and the samples are principally
collected through the on-site distribution of paper questionnaires and social media. It can be
seen from the cumulative percentage that 95.98% of individuals are aged 50 and below, which
is in line with the characteristics of Internet service consumers in reality. Among them, the
cumulative percentage of individuals aged under 30 is 56.32%. The statistical data is shown in
Table 4.2. In reality, this group is the main consumer group of network services. Hence, the
sample data has a high reference value.

Table 4.2 Sample age structure

Frequency Percentage Cumulative
Percentage
(Under 18) 10 2.87% 2.87%
(18-30 years old) 186 53.45% 56.32%
(31~50 years old) 138 39.66% 95.98%
Over 50 years old 14 4.02% 100.00%
Total 348 100.00%

Source: elaborated by the author
3. Sample statistical analysis on the education level

From the perspective of education level, among the effective samples, there are 122, 177

and 49 individuals with a master degree and above, bachelor degree, and junior college degree
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and below, accounting for 35.06%, 50.86% and 14.08% separately. The lowest percentage of
people with various education backgrounds account for more than 14%, indicating the relatively
complete coverage of the sample; among all individuals, 85.92% have a bachelor degree or
above, of which 35.06% have a master degree or above. The statistical data is shown in Table
4.3. Highly educated people have a better understanding of the content of the questionnaire and

can make more accurate judgments on the scale, so the data obtained will be more accurate and
reliable.

Table 4.3 The education level structure of the sample

Frequency Percentage Cumulative Percentage
Master Degree and above 122 35.06% 35.06%
Bachelor Degree 177 50.86% 85.92%
Junior College Degree and 49 14.08% 100.00%
below
Total 348 100.00%

Source: elaborated by the author
4. Sample statistical analysis on the area

From the perspective of the area where the interviewees are located, 136, 102, 79 and 31
individuals are respectively located in the first- and second-tier cities, non-first- and non-
second-tier cities, towns, and rural areas, accounting for 39.08%, 29.31%, 22.70% and 8.91%
of the total samples respectively. On the one hand, 68.39% of the interviewees have resided in
cities where Internet services are more popularized. Hence, interviewees have more access to
and perception of network services, so the data obtained is universal. On the other hand, 31.61%
of the interviewees are living in towns and rural areas, and their data has enriched the samples

and increased their credibility and coverage. The statistical data is shown in Table 4.4.

Table 4.4 Sample area structure

Frequency Percentage Cumulative Percentage
First- And Second-Tier Cities 136 39.08% 39.08%
Non-First- And Non— Second-Tier 102 2931% 68.39%
Cities
Towns 79 22.70% 91.09%
Rural Areas 31 8.91% 100.00%
Total 348 100.00%

Source: elaborated by the author
5. Sample statistical analysis on monthly income

From the perspective of monthly income, in the effective samples, there are 9, 58, 157, 101
and 23 interviewees respectively with a monthly income of 3,000 yuan and below, 3,001-5,000
yuan, 5,001-10,000 yuan, 10001-20000 yuan, and more than 20,000 yuan, accounting for
2.59%, 16.67%, 45.11%, 29.02%, and 6.61% correspondingly. There are 80.74% of

interviewees with monthly income above 5,000 yuan, indicating that most of the interviewees
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are middle-to-high-income groups. They have higher incomes, and usually consume more.
Hence, they will theoretically buy more network services and have more experience in network
service consumption, which increases the effectiveness of survey data. Between different
income groups, network services will also be stratified, that is, different interviewees will enjoy
different network services, demonstrating the rich and unbiased survey data. The statistical data
is shown in Table 4.5.

Table 4.5 Sample monthly income structure

Frequency Percentage Cumulative
Percentage
3,000 Yuan And Below 9 2.59% 2.59%
3,001-5,000 Yuan 58 16.67% 19.25%
5,001-10,000 Yuan 157 45.11% 64.37%
10,001-20,000 Yuan 101 29.02% 93.39%
More Than 20,000 Yuan 23 6.61% 100.00%
Total 348 100.00%

Source: elaborated by the author
6. Sample statistical analysis on network usage frequency

From the perspective of frequency of using the Internet, when conducting a questionnaire
survey, the criteria for defining heavy users: entirely relying on the Internet for work, study,
and leisure; the criteria for defining medium users: using the network for work or study when
necessary; the criteria for defining light users: only using online social media for basic
communication. Among the effective samples, there are 220, 109, and 19 samples for heavy
users, medium users, and light users, respectively, accounting for 63.22%, 31.32%, and 5.46%.
The cumulative percentage of heavy users and medium users is as high as 94.54%, indicating
that most of the interviewees have rich experience in network service consumption, and can
answer the questions on the scale completely based on real experience, thereby providing a
strong proof for the accuracy and validity of the survey data. The statistical data is shown in
Table 4.6.

Table 4.6 Frequency distribution of sample network usage

Frequency Percentage Cumulative Percentage
Heavy Users 220 63.22% 63.22%
Medium Users 109 31.32% 94.54%
Light Users 19 5.46% 100.00%
Total 348 100.00%

Source: elaborated by the author
7. Sample statistical analysis on years of using the Internet

From the perspective of years of using the Internet, 1 (0.29%), 108 (31.03%), 183 (52.59%)
and 56 (16.09%) individuals have been using the Internet for over 15 years, 11~15 years, 6~10

years and 0~5 years, respectively. Over 83.91% of the interviews have been using the Internet
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for over 5 years, including 31.32% for over a decade. Their long consumption of network
service indicates their rich experience in the evaluation of network service and proves the
effectiveness of the survey data. The statistical data is shown in Table 4.7.

Table 4.7 Sample years of using Internet structure

Frequency Percentage Cumulative Percentage
Over 15 Years 1 0.29% 0.29%
11~15 Years 108 31.03% 31.32%
6~10 Years 183 52.59% 83.91%
0~5 Years 56 16.09% 100.00%
Total 348 100.00%

Source: elaborated by the author

4.1.1.2 Independent sample t test and one-way analysis of variance for the sample features

Independent sample t test and one-way analysis of variance are conducted to identify any
discrepancies between the expected values and perceived values of the six dimensions of
interviews, namely tangibility, reliability, responsiveness, assurance, empathy and remediation
under different sample features. Independent sample t test can detect any significant differences
between the mean values of two groups of data, and one-way analysis of variance any
significant differences among three or more groups. Firstly, the average value of specific
indicators in every dimension is calculated as the score of such dimension, then t test for
independent samples is conducted for the sample features of two categories (only for the sample
feature of gender hereof); one-way analysis of variance is done for sample features of three or
more categories, including the age, education level, area, monthly income, internet use
frequency, and years of internet use. Each sample feature’s impacts on the expected value and
perceived value of six dimensions are as follows:

1. Independent sample t test for the gender feature

Table 4.8 and Table 4.9 show that, for either the expected value or perceived value of
network service evaluation, the P values of all dimensions are greater than 0.05, indicating that
the female group and male group have no differences in their average value, and suggesting
that the gender feature imposes no momentous impact on the customer’s evaluation of the
network service.

2. One-way analysis of variance for the age feature

Table C-6 shows that, for either the expected value or perceived value of network service
evaluation, the P values of five dimensions, namely tangibility, reliability, responsiveness,
assurance and empathy are smaller than 0.05, indicating that the interviewees at all ages have a
different quality evaluation on the network service from these five dimensions, while the P

value of the remediation dimension is greater than 0.05, suggesting that the interviewees at all
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ages have no significantly different quality evaluation on the network service from the
dimension of remediation. To sum up, the age factor imposes an impact on five dimensions,
namely tangibility, reliability, responsiveness, assurance and empathy, but no impact on the
remediation.

The comparison of expected and perceived values between different age groups for network
service quality evaluation shows in Table C-7 that, for either the expected value or perceived
value, the interviewees under 18 and those between 31~50 have a significantly different quality
evaluation on the network service. The different quality evaluation on the network service
between the minor group and middle-aged group matches the cognitive expectation on the two
groups’ features.

3. One-way analysis of variance for the education level feature

Table C-8 shows that, for either expected value or perceived value of network service
evaluation, the P values of all dimensions are greater than 0.05, suggesting that the interviewees
at divergent education levels have no significantly different quality evaluation on the network
service. To sum up, the education level feature imposes no significant impact on the customer’s
evaluation of the network service.

4. One-way analysis of variance for the area feature

Table C-9 shows that, for either the expected value or perceived value of network service
evaluation, the P values of all dimensions are greater than 0.05, suggesting that the interviewees
from different areas have no significantly different quality evaluation on the network service.
To conclude the area feature imposes no momentous impact on the customer’s evaluation of
the network service.

5. One-way analysis of variance for the monthly income feature

Table C-10 shows that, for the expected value of quality evaluation on the network service,
the P values of assurance and empathy are both smaller than 0.05, indicating that the monthly
income imposes an impact on the dimensions of assurance and empathy of the network service
evaluation’s expected value, but imposes no significant value on other dimensions. For the
perceived value of quality evaluation on the network service, however, the P values of all
dimensions are greater than 0.05, suggesting the groups with different monthly income have no
significantly different perception of the network service, namely the monthly income imposes
no significant impact on the perception of network service quality.

The comparison of expected values of assurance and empathy between different monthly
income groups for network service quality evaluation in Table C-11 and Table C-12 shows that,

for either the assurance or empathy, the interviewees with monthly income between RMB
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5,001~10,000 Yuan and those with above 20,000 Yuan have a significantly different quality
evaluation on the network service. As the high-income group generally purchases higher-level
network service, their better quality evaluation of the network service matches the cognitive
expectation.

6. One-way analysis of variance for the frequency of network use feature

Table C-13 of Annex C shows that, for either the expected or perceived values of network
service evaluation, all the P values are greater than 0.05, suggesting that the interviewees with
different frequencies of network use have no significantly different quality evaluation on the
network service, namely the sample feature of frequency of network use imposes no significant
impact on the customer’s evaluation of network service quality.

7. One-way analysis of variance for the years of network use feature

Table C-14 demonstrates that, for either the expected or perceived values of network
service evaluation, all the P values are greater than 0.05, suggesting that the interviewees with
different years of network use have no significantly different quality evaluation on the network
service, namely the sample feature of years of network use imposes no significant impact on

the customer’s evaluation of network service quality.
4.1.2 Analysis of sample validity

Validity refers to the accuracy and authenticity of test results. It is closely related to the research
goal. It can also be said to be the degree of reaching the goal, that is, the results of a study must
meet its goals to be effective. In the book Standards for Educational and Psychological Tests
published by the American Psychological Association in 1974, the validity is divided into
content validity, construct validity and criterion-related validity according to the test objectives
(American Educational Research Association et al., 2003).

Similarly, the applicability of factor variables for construct validity is first verified by KMO
test and Bartlett-Test of Sphericity, to confirm whether the variables are qualified for factor
analysis. The KMO test and Bartlett-Test of Sphericity results with Statal3.0 in Table C-15 of
Annex C show that, the evaluation scale KMO=0.892>0.5, and the Chi-square=1,740.755

(df=325), Sig=0.000<<0.05, a significant level, indicating that the survey data are suitable for

factor analysis.
Then the principal component analysis is used for factor analysis, Statal3.0 is applied to
analyze the samples directly or after the orthogonal rotation, obtaining the cumulative variance

contribution rates listed in Table C-16. The table shows that, for the initial eigenvalues or the
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eigenvalues for the rotation sums of squared loadings, there are 6 components with eigenvalues
greater 1. That is to say, 6 common factors are extracted and the cumulative variance
contribution rates of these 6 common factors are all greater than 0.65, indicating that the
explanation of all variable indicators with these 6 common factors is satisfactory.

Table C-17 displays the rotated factor loading distribution with matrix analysis, as well as
the large loading distribution of the indicators with factor loading values greater than 0.45 on
some common factors. The data of Table C-17 show that, the relevant indicators of tangibility
obey large loading distribution on the common factor 3, the reliability-related indicators obey
large loading distribution on the common factor 4, the responsiveness-related indicators obey
large loading distribution on the common factor 5, the assurance-related indicators obey large
loading distribution on the common factor 2, the empathy-related indicators obey large loading
distribution on the common factor 1, and the remediation indicators obey large loading
distribution on the common factor 6. Hence, it can be seen that the common factors 3, 4, 5, 2,
1 and 6 respectively correspond to the six dimensions of tangibility, reliability, responsiveness,
assurance, empathy and remediation, indicating the good construct validity of the modified
indicator system for quality evaluation of network service.

The fruitful results of validity analysis and factor analysis show that it is statistically
effective to divide the network service quality into six dimensions, including tangibility,
reliability, responsiveness, assurance, empathy and remediation founded on the SERVQUAL
method and the characteristics of operator network services. And the first research question
raised at the beginning of the thesis can be answered. In other words, the network service quality
is composed of six dimensions: tangibility, reliability, responsiveness, assurance, empathy and

remediation.
4.1.3 Analysis of sample reliability

Reliability refers to the consistency, stability and dependability of test results. It is the degree
of consistency of the results obtained when the same method is used to repeatedly measure the
same object. Generally, internal consistency is adopted to express the test reliability. Cronbach's
a reliability coefficient is the most commonly used reliability analysis of attitude and opinion
questionnaires (scales), which is a set of psychological or educational tests proposed by
American educationist Cronbach (1951). This reliability method uses a certain formula to
estimate the internal consistency of the test and has become the most commonly used reliability
indicator in social research. The a reliability evaluates the consistency between the scores of

each item in the scale, ranging from 0 to 1. The closer the value is to 1, the higher the internal
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consistency of the scale items is, the greater the reliability is.

In research practice, researchers generally believe that a reliable a coefficient needs to be
at least greater than 0.6; generally speaking, an a coefficient between 0.65 and 0.70 is the
minimum acceptable value; the value between 0.70 and 0.80 is better; the value between 0.80
and 0.90 is very good; the coefficient greater than 0.90 is basically difficult to reach in the
questionnaire survey.

After reliability analysis through Statal3.0, the o coefficient shown in Table C-18 is
obtained. It can be seen that the o coefficient of each service quality dimension is greater than
0.65, which meets the minimum reliability acceptance standard; most of them are between 0.70
and 0.80, which is at a good reliability level; the alpha coefficient of the tangible dimension is
even greater than 0.8, reaching a very good reliability level. It can be concluded that the overall
reliability of the scale of the evaluation system is fine, and there is internal consistency between

the scale items, which can be applied.
4.1.4 Correlation analysis

Correlation analysis refers to the process of studying two or more correlated variable elements,
to make the decision on the degree of correlation between them. Pearson correlation coefficient
can be applied to measure the linear correlation between the dimensions and total scores of
service quality and the linear correlation between specific indicators and total scores of service
quality. Pearson value ranges between 0 and 1, and the more it approaches 1, the more correlated
the variables are to each other. The following correspondences in Table 4.8 have been proven
by the empirical studies:

Table 4.8 Pearson value and correlation

Pearson Value Correlation
0~0.2 Highly weak or no correlation
0.2~04 Weak correlation
0.4~0.6 Moderate correlation
0.6~0.8 Strong correlation
0.8~1.0 Highly strong correlation

Source: Baidu Baike (2010)
In the calculation of the correlation coefficient, the score of each dimension of the service

quality is obtained by summing the specific indicator value of each dimension (including the
expected value and the perceived value); by summing the indicator values of all dimensions,
the total expected value of network service quality and the total perceived value of network
service quality are calculated respectively. The correlation coefficient is calculated by Statal3.0,

and the correlation coefficient is finally obtained.
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Table C-19 and Table C-20 display separately the calculated correlation (Pearson value)
between the six dimensions of tangibility, reliability, responsiveness, guaranty, empathy,
remediation and the total scores of quality evaluation on network service from the perspectives
of the expected value and perceived value of network service quality. The tables show that, for
either the expected value or perceived value of network service quality, all Pearson values are
greater than 0.6, suggesting that all dimensions for quality evaluation on network service are
strongly correlative to the total scores of quality evaluation on network service. With Pearson
values greater than 0.8, some dimensions, like reliability and responsiveness (with expected
value), and responsiveness (with perceived value), have a highly strong correlation with the
total scores of quality evaluation on network service. Moreover, the Pearson value calculated
for each dimension has a significance level below 0.05, indicating that the Pearson value is
significant and is worth using for reference. To sum up, the dimensions of network service
quality are highly consistent with the total scores of service quality evaluation, every dimension
imposes an impact on the total scores of evaluation, and the network service quality evaluation
index system constructed in this thesis is valid.

To further study the effectiveness of the quality indicator system of network service, based
on the expected and perceived values of quality evaluation on network service, the author has
also calculated the correlation between every specific indicator and the total scores of quality
evaluation on network service (see Table 4.9).

Table 4.9 The correlation between the dimensions’ perceived values and the total scores of quality

evaluation on network service

Correlation of Indicator’s Expected Value Correlation of Indicator’s Perceived Value
Indicator Pearson Indicator Pearson Indicator Pearson Indicator Pearson
No. Value No. Value No. Value No. Value
E(Y11) 0.518"" E(Y35) 0.506™" Y11 0.472"" Y35 0.532""
E(Y12) 0.557"" E(Y41) 0.545™ Y12 0.479™" Y41 0.542"™"
E(Y13) 0.507"" E(Y42) 0.518™ Y13 0.400"" Y42 0.527"
E(Y14) 0.447"  E(Y43) 0.514™ Y14 0.458™ Y43 0.4717"
E(Y21) 0.531""  E(Y44) 0.519™ Y21 0.499™ Y44 0.506™"
E(Y22) 0.499™" E(Y51) 0.463™" Y22 0.523™ Y51 0.561""
E(Y23) 0.516™"  E(Y52) 0.510"" Y23 0.509™" Y52 0.481°
E(Y24) 0.526™"  E(Y53) 0.479™ Y24 0.404™ Y53 0.584™
E(Y25) 0.544™" E(Y54) 0.453™ Y25 0.482"" Y54 0.582""
E(Y31) 0.494™" E(Y61) 0.472" Y31 0.500"" Y61 0.472"
E(Y32) 0.522""  E(Y62) 0.434™ Y32 0472 Y62 0.482""
E(Y33) 0.519"" E(Y63) 0.465™ Y33 0.505""" Y63 0.496™
E(Y34) 0.538"" E(Y64) 0.463"" Y34 0.618"" Y64 0.421""

Note: ™" means p<0.05, ** means p<0.1
Source: elaborated by the author

The table shows that the Pearson values of most indicators range between 0.4~0.6,

indicating their moderate correlation with the total scores of evaluation, and with Pearson values
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greater than 0.6, a few indicators are strongly correlative to the total scores of evaluation. Over
and above, the Pearson values which are calculated for most specific indicators have a
significance level below 0.05, suggesting that most Pearson values are significant under the
significance level 0.05; the Pearson values which are calculated for 3 indicators have a
significance level below 0.1, suggesting that most Pearson values are significant under the
significance level 0.1 and are worthy of using for reference. To sum up, every specific indicator
for quality evaluation on network service imposes an impact on the total scores of network
quality evaluation, and each indicator in the indicator system for quality evaluation of network

service built for this thesis is valid.

4.2 Analysis of network service quality based on the index evaluation system

First, a basic and unweighted statistical analysis is carried out on the indicator evaluation scale,
and then indicator weighting is performed through the order of the expected value of the sample

indicators to obtain a more accurate empirical analysis.
4.2.1 Statistical analysis of evaluation indicators based on SERVQUAL scale

4.2.1.1 Basic statistical analysis of evaluation indicators based on SERVQUAL scale

In this questionnaire, the designed evaluation system, which is based on the SERVQUAL scale,
evaluates network service quality in six dimensions: tangibility, reliability, responsiveness,
assurance, empathy and remediation. The questionnaire designs 26 specific indicators from
these six dimensions. With the collected 348 valid samples, the average and standard deviation
of the scoring of the expected value and the actual perceived value were calculated, and then
the difference between the expected value and the actual perceived value of each item was
calculated to obtain the following statistical characteristic table.

In the light of the content of Table 4.10, the traits of the sample’s network service quality
evaluation can be summarized as follows:

1) The expected value of the network service quality index is high, generally around 4
points, and the standard deviation of the expected value is relatively small, making clear that
the survey samples generally have high expectations for the operator’s network service quality;

2) The actual perceived value of the network service quality index fluctuates between 3.000
and 3.971, concentrated around 3.6, indicating that in practice, the operator’s network service

quality is average, and some services are relatively poor; while the standard deviation of the

79



Network Service Quality Management of MC Operator: A SERVQUAL Perspective

actual perceived value is relatively larger, demonstrating that the survey samples have

differences in the evaluation of the operator’s network quality. According to the actual survey

scores, there are indeed some very low scores;

3) The expected average value of all network service quality indicators is higher than the

actual perceived average value, indicating that the network service quality of mobile operators

is not as ideal as expected, and the gap between the average perceived value and the average

expected value is between (-1.026) and (-0.204), which shows that the gap between sample

perception and expectation of different items is not the same. The smallest gap is presented in

“Y43 service personnel have a good attitude towards users”, and the largest gap is shown in

“Y 54 Operators care about user interests”.

Table 4.10 Statistical characteristics of the sample network service quality SERVQUAL scale

Service
quality
dimension

Specific indicator

Average
perceived
value

St err -
perceived
value

Average
expected

value

St err -
expected
value

Difference
between
average
values

Y1
Tangibility

Y11 The business hall
has modern supporting
equipment

Y12 Service personnel
are neat and tidy

Y13  The  overall
environment of the
business hall is
comfortable and
attractive

Y14 The intelligent
voice of customer
service call is
intelligent and efficient
to answer questions

3.534

3.695

3.672

3.764

1.106

1.071

1.109

1.098

4.098

4.184

4.135

4.161

0.886

0.863

0.857

0.980

-0.564

-0.489

-0.463

-0.397

Y2
Reliability

Y21 The network
service provided is
reliable

Y22 Customer network
experience  problems
are solved promptly
and actively

Y23 The actual service
provided is consistent
with the description of
the advertisement or
service personnel

Y24  Effective and
unblocked manual
customer call service is
provided

3.489

3.624

3.529

3.902

1.088

0.975

0.994

0.961

4.011

4.092

4319

4.181

0.969

0.931

0.875

0.945

-0.522

-0.468

-0.790

-0.279
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Service

quality
dimension

Specific indicator

Average
perceived
value

St err -
perceived
value

Average
expected

value

St err -
expected
value

Difference
between
average
values

Y25 Service personnel
can answer and solve
customer problems
accurately

3.770

1.057

4.279

0.885

-0.509

Y3
Responsive
ness

Y31 Service personnel
can provide timely
service

Y32 Manual customer
service calls can be
quickly connected

Y33 Customer
problems can be solved
within the promised
time

Y34 For complex
problems, service
personnel can actively
seek  solutions for
customers

Y35 The  service
personnel can
determine the time to
solve the problem

3.549

3.790

3.672

3.161

3.494

1.169

1.065

1.111

1.294

1.135

4.078

4.181

3.951

4.066

4.175

0.968

0.923

1.005

0.910

0.902

-0.529

-0.391

-0.279

-0.905

-0.681

Y4
Assurance

Y41 Service personnel
are skilled at solving
the problems consulted
by customers

Y42 Service personnel
are competent and
professional in solving
various problems

Y43 Service personnel
treat customers well
Y44 Service personnel
can provide reliable
solutions

3.529

3.606

3.971

3.687

1.127

1.070

1.012

1.091

4.218

4.066

4.175

4.115

0.871

0.960

0.896

0.935

-0.689

-0.460

-0.204

-0.428

Y5
Empathy

Y51 Operators can
actively  take into
account network
experience of
customers

Y52 Operators provide
customers with
personalized services
Y53 Operators take
measures to actively
understand  customer
needs

3.445

3.282

3.161

1.203

1.259

1.246

4.101

4.000

4.017

0.989

0.942

0.933

-0.656

-0.718

-0.856
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Service Average St err - Average St err - Difference
. e . . between
quality Specific indicator perceived perceived expected expected
dimension value value value value average
values
Y54 Operators put
customers’ interests  3.000 1.288 4.026 0.928 -1.026
first
Y61 Service personnel
can actively solve the 3.764 1.098 4.161 0.980 -0.397
customers’ complaints
Y62 Service personnel
can take appropriate 5 ;o 1.065 4181 0923  -0391
Y6 and timely measures to
Remediatio remedy their services
n Y63 Customers know
the response of the 5 g5, 1.106 4098 0886  -0.564
complaint and its
handling process
Y64 Customers accept
the results of complaint 3.687 1.091 4.115 0.935 -0.428

settlement

Source: elaborated by the author

The disparity between the average perceived value and average expected value is plotted

as the following frequency distribution histogram (see Figure 4.1). It can be seen that the

difference between the actual perceived value and the expected value is almost between (-0.6)

and (-0.2).
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Figure 4.1 Histogram of the gap between the average perceived value and the average expected value

Source: elaborated by the author

By mapping the specific network service quality index values to the six service quality

dimensions, the following sample scoring characteristics can be seen more clearly in Table 4.11:

1) In terms of network service quality expectations, reliability has the highest expected
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value, followed by tangibility and assurance, while remediation, responsiveness and empathy
have relatively lower expectations, but the overall expectation is above 3.9 points;

2) Regarding the actual perception of network service quality, assurance and remediation,
received a high evaluation, followed by tangibility, reliability and responsiveness. Empathy
received a low evaluation of fewer than 3.5 points, but the general actual perception level can
be maintained overall;

3) After subtracting the average value of perception from the average value of the expected
value of the index, and performing simple statistics on the gaps obtained, it is found that the
gap in remediation is the smallest, followed by assurance, tangibility, reliability and
responsiveness, while empathy produces greater perception gap.

Table 4.11 Sample network service quality dimension mean statistics

Dimension of service Average expected Average perceived Average expected value-

quality value value average perceived value
Y1 Tangibility 4.144 3.667 0.477
Y2 Reliability 4.176 3.663 0.513
Y3 Responsiveness 4.090 3.533 0.557
Y4 Assurance 4.144 3.698 0.446
Y5 Empathy 4.036 3.222 0.814
Y6 Remediation 4.139 3.694 0.445
Total score 4.122 3.581 0.542

Source: elaborated by the author

4.2.1.2 Test of the difference between the expected value and perceived value

The comparison of the average expected value and the average perceived value of the above six
dimensions and 26 indicators of network service quality directly shows the gap between the
expected value and perceived value. Since the average may be influenced by individual extreme
values and cannot indicate the true level of the whole, it is necessary to statistically verify the
difference between the expected value and the perceived value of network service quality with
a difference test. The paired T-test can be applied to verify the disparity between the expected
value and perceived value.

The total score of network service quality evaluation, scores of six dimensions and 26
indicators were tested with paired samples T-test, and the following Table 4.12 and Table 4.13
were obtained. It can be seen from Table 4.12 that the P values of the total score of network
service quality evaluation and the six dimensions are all less than 0.05, manifesting that there
are significant differences between the expected value and the perceived value of six
dimensions. Table 4.13 shows that the P values of all indicators of network service quality
evaluation are also less than 0.05, making clear that there are major differences between the

expected value and the perceived value of each indicator of network service quality evaluation.
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Table 4.12 Results of paired t-test for total score and six dimensions of network service quality

Average Average

. dif St Err t value p value
expected value  perceived value
Total  4.123 3.581 0.541 0.023 23.700 0.000
Y1 4.144 3.667 0.478 0.039 12.200 0.000
Y2 4.176 3.663 0.514 0.037 13.750 0.000
Y3 4.090 3.534 0.557 0.039 14.400 0.000
Y4 4.144 3.699 0.445 0.040 11.250 0.000
Y5 4.036 3.222 0.814 0.045 17.850 0.000
Y6 4.139 3.694 0.445 0.040 11.300 0.000

Source: elaborated by the author
Table 4.13 Results of paired t-test for specific indicators of network service quality

Indicators dif p value Indicators dif p value
Y11 0.563 0.000 Y35 0.681 0.000
Y12 0.489 0.000 Y41 0.690 0.000
Y13 0.463 0.000 Y42 0.460 0.000
Y14 0.397 0.000 Y43 0.204 0.002
Y21 0.523 0.000 Y44 0.428 0.000
Y22 0.468 0.000 Y51 0.655 0.000
Y23 0.790 0.000 Y52 0.718 0.000
Y24 0.279 0.000 Y53 0.856 0.000
Y25 0.509 0.000 Y54 1.026 0.000
Y31 0.529 0.000 Yol 0.397 0.000
Y32 0.391 0.000 Y62 0.391 0.000
Y33 0.279 0.000 Y63 0.563 0.000
Y34 0.905 0.000 Y64 0.428 0.000

Source: elaborated by the author
The results of the paired samples T-test verify statistically the significant difference

between the perceived value and expected value of network service quality. The network
service quality perceived by the customer is lower than expected, which leads to the gap
between perceived value and expected value. It can be inferred from the basic statistical analysis
that whether from the total score of the network service quality evaluation system based on
SERVQUAL scale, the total score of each dimension, or each network service evaluation
indicator, the network service quality perceived by the customers is lower than the network
service quality expected by the customers. According to the remarkable effects of the test of
the difference between the expected value and the perceived value of the network service
quality evaluation, the network service quality perceived by customers is not as good as
expected quality, which answers the second research question raised in the thesis, that is, the
opinions of network service quality are poor, and the network service quality the customer
actually has is lower than the quality expected by the customer.

In the validity analysis, the author shows that it is statistically significant to divide the
network service quality into tangibility, reliability, responsiveness, assurance, empathy and

remediation. In the statistical analysis and difference test in this chapter, the customer’s
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perceived value of tangibility, reliability, responsiveness, assurance, empathy and remediation
is lower than the customer’s expected value, which is consistent with the overall evaluation of
network service quality. This may also further answer the first research question of the thesis,
that is, network service quality is composed of six dimensions: tangibility, reliability,

responsiveness, assurance, empathy and remediation.
4.2.2 Weighting evaluation dimensions and specific indicators

In real life, the importance of the six dimensions of network service quality to customers is
usually various. Hence, when evaluating the network service quality, we can give different
weights to different dimensions by weighting, so as to illustrate the benchmark for customers
to evaluate the network service quality, and then calculate the quantitative value of network
service quality. The calculation formula is:

Q=21 W; -3, (P- i) (4.1)

Among them, Q is the customer’s evaluation of the overall service quality; P; is the average
customer’s actual perception of the i-th item, E; is the customer’s expected average value for
the i-th item, and m is the number of items in the table, n is the number of dimensions of service
quality, and W; is the weight of the j-th dimension of service quality.

Aiming at the weighting of the six major service quality evaluation dimensions, this study
adopts the product scaling method which is commonly used in scale processing. It can be
considered that the higher the expectations of the individuals for network service quality of a
certain dimension are, the higher their attention to the network service quality of this dimension
is. Therefore, the importance of the six dimensions can be ranked according to the average
expected value of each dimension in the evaluation scale. The scale of dimension K with the
lowest importance is set to 1, and then each dimension is compared in pairs. The scale of
dimensions with the same importance as dimension K is set to 1; the scale of dimensions with
“slightly greater” importance than dimension K is set to 1.354 (J. L. Zhang & Wu, 2003); the
scale of dimensions with slightly greater importance than those dimensions with “slightly
greater” importance is set to 1.354x1.354, and by analogy, the weights of the six dimensions of
network service quality evaluation can be obtained as shown in the table below. The dimensions
with weights from high to low are reliability, tangibility, assurance, remediation,
responsiveness, and empathy, with weights of 26.86%, 19.84%, 19.84%, 14.65%, 10.82% and
7.99% respectively, as shown in Table 4.14.

From the weights of these six dimensions of network service quality, it can be seen that
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customers are most concerned about reliability, namely, “the network services provided are

reliable”, “customer problems are solved in a timely and proactive manner”, and “the actual

service provided is consistent with the description of the advertisement or service personnel”,

“Effective and unblocked manual customer call service is provided”, “Service personnel can
2

answer and solve customer problems accurately”.

Table 4.14 The weights of six dimensions of network service quality of sample

Service quality Average expected

. . Product scale Weight
dimension value

Y2 reliability 4.176 1x1.354x1.354x1.354%1.354 26.86%
Y1 tangibility 4.144 1x1.354x1.354x1.354 19.84%
Y4 assurance 4.144 1x1.354%1.354%1.354 19.84%
Y6 remediation 4.139 1x1.354x1.354 14.65%
Y3 responsiveness  4.09 1x1.354 10.82%
Y5 empathy 4.036 1 7.99%

Source: elaborated by the author
From the six major network service quality evaluation dimensions, the weighting

granularity is relatively coarse. The difference within the dimension will affect the significance
ranking of this dimension, thereby affecting the weighting. Thus, each indicator in the
evaluation scale needs to be weighted. In order to obtain the most accurate scores, this study
makes use of the product scaling method to gain the weights in each network service quality
dimension. The method is the same as above, and will not be repeated. The expected values in
each dimension that are different but very similar are treated as the same importance. Finally,
Table 4.15 is obtained for the weighting of the network service quality scale indicators:

Table 4.15 Indicator weights of the sample network service quality evaluation scale

Service quality Specific Average

dimensions indicators expected value Product scale Weight
Y12 4.184 1x1.354x1.354 30.45%
Y1 tangibility Y14 4.161 1x1.354x1.354 30.45%
Y13 4.135 1x1.354 22.49%
Y1l 4.098 1.000 16.61%
Y23 4.319 1x1.354x1.354x1.354  27.12%
Y25 4.279 1x1.354x1.354x1.354  27.12%
Y2 reliability Y24 4.181 1x1.354x1.354 20.03%
Y22 4.092 1x1.354 14.79%
Y21 4.011 1.000 10.93%
Y32 4.181 1x1.354%1.354 24.86%
Y3 Y35 4.175 1x1.354x1.354 24.86%
responsiveness Y31 4.078 1x1.354 18.36%
Y34 4.066 1x1.354 18.36%
Y33 3.951 1.000 13.56%
Y41 4.218 1x1.354%1.354x1.354  37.22%
Y4 assurance Y43 4.175 1x1.354x1.354 27.49%
Y44 4.115 1x1.354 20.30%
Y42 4.066 1.000 14.99%
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Service quality Specific

Average

dimensions indicators expected value Product scale Weight
Y51 4.101 1x1.354x1.354 33.08%
Y5 empathy Y54 4.026 1x1.354 24.43%
Y53 4.017 1x1.354 24.43%
Y52 4.000 1.000 18.05%
Y62 4.181 1x1.354x1.354 30.45%
Y6 remediation Y61 4.161 1x1.354x1.354 30.45%
Y64 4.115 1x1.354 22.49%
Y63 4.098 1.000 16.61%

4.2.3 Analysis of gaps in service quality indicators based on SERVQUAL

Source: elaborated by the author

After weighting the dimensions and specific indicators of network service quality, the

SERVQUAL model is introduced to analyze the gap between actual perception and expectation,

and the actual perception value, expected value, and perception expectation gap of each

dimension after weighting are calculated as follows in Table 4.16. The author draws a more

intuitive line chart (see Figure 4.2) founded on the content of Table 4.16.

Table 4.16 The weighted average perceived and expected values of sample network service quality

evaluation
Service quality Weighted average perceived Weighted average expected Ga
dimensions value value p
Y4 assurance 3.694 4.156 -0.462
Y1 tangibility 3.687 4.232 -0.545
Y3 responsiveness 3.560 4.122 -0.562
Y2 reliability 3.692 4.173 -0.481
Y5 empathy 3.266 4.052 -0.786
Y6 remediation 3.730 4.152 -0.422
Total score 3.634 4.160 -0.526
Source: elaborated by the author
Weighted Average Weighted Average
Perceived Value Expected Value
4.4
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Figure 4.2 Comparison of the gap between the weighted average perceived and expected values

Source: elaborated by the author
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On the basis of the weighted average of the indicators, the six quality evaluation weighting
dimensions are utilized to calculate the total score of the perceived value and the expected value,
and thus the overall gap between the perceived value and the expected value in this investigation
and research is obtained.

In line with Table 4.16 and Figure 4.2, the following conclusions on network service quality
evaluation can be drawn. The author also speculates on certain reasons here:

1) There is the smallest gap between the weighted average perceived value and that of the
expected value for remediation, only 0.422. The specific indicators are “service personnel can
actively solve the customers’ complaints” (perceived value 3.764), “service personnel can take
appropriate and timely measures to remedy their service” (perceived value 3.79), “customers
know the response of the complaint and its handling process” (perceived value 3.534),
“customers accept the results of complaint settlement” (perceived value 3.687). It can be
concluded that mobile network operators have been recognized by customers for their solving
of complaints about the quality of their network services, especially in terms of attitude. The
indicator of “service personnel can actively solve customers’ complaints” has the highest
perceived value of network service quality evaluation. Taking the responsibility for service
errors and effective measures can reduce the adverse impact of network service errors on
customers and the loss of customers.

2) There is a relatively small gap between the weighted average perceived value and that
of expected value for assurance, only 0.462. The specific indicators are “service personnel are
skilled at solving the problems consulted by customers” (perceived value 3.529), “service
personnel are competent and professional in solving various problems” (perceived value 3.606),
“service personnel treat customers well” (perceived value 3.791), “service personnel can
provide reliable solutions” (perceived value 3.687). It can be concluded that the service attitudes
and business capabilities of mobile network service personnel have been recognized by
customers. The efforts of mobile network operators in training service personnel’s vocational
skills and enhancing their professionalism and professional knowledge have provided a sound
guarantee for customers to use network services.

3) There is a moderate gap between the weighted average perceived value and that of the
expected value for reliability, which is 0.481. The specific indicators are “the network service
provided is reliable” (perceived value 3.489) and “customer network experience problems are
solved promptly and actively” (perceived value 3.624), “the actual service provided is
consistent with the description of the advertisement or service personnel” (perceived value

3.529), “Effective and unblocked manual customer call service is provided” (perceived value

88



Network Service Quality Management of MC Operator: A SERVQUAL Perspective

3.902), “service personnel can answer and solve customer problems accurately” (perceived
value 3.77). It can be seen that the mobile network operators have won the trust of customers,
especially in the effectiveness and smoothness of the manual service calls, which has been
highly recognized by customers. However, there is still room to improve network service
experience, advertising and marketing, such as improving unstable mobile network signals, and
accelerating the slow network speed. Concurrently, the crooked promotion that misleads
customers is also reducing the favorable impression of customers.

4) There is a moderate gap between the weighted average perceived value and that of the
expected value for tangibility, which is 0.545. The specific indicators are “the business hall has
modern supporting equipment” (perceived value 3.534), “service personnel are neat and tidy”
(perceived value 3.695), “the overall environment of the business hall is comfortable and
attractive” (perceived value 3.672), “the intelligent voice of customer service call is intelligent
and efficient to answer questions” (perceived value 3.764). It can be seen from this that the
externally visible service characteristics of mobile network services have been affirmed by
consumers, especially the intelligent customer service call, which has a high perceived value.
This is closely related to the trend that the operators have put much investment in science and
technology of intelligent services to facilitate the life of people. Business outlets still need to
increase investment in modern equipment.

5) There is a relatively large gap between the weighted average perceived value and that of
the expected value for responsiveness, which is 0.562. The specific indicators are “service
personnel can provide timely service” (perceived value 3.549), “manual customer service calls
can be quickly connected” (perceived value 3.79), “customer problems can be solved within
the promised time” (perceived value 3.672), “for complex problems, service personnel can
actively seek solutions for customers” (perceived value 3.161), “the service personnel can
determine the time to solve the problem” (perceived value 3.494). The customers give a low
evaluation on the responsiveness dimension, making known that the mobile network service
personnel do not solve the customer’s problems in time. Especially, there is a low perceived
value for the indicator that service personnel can actively seek solutions for customers,
indicating that the network service personnel should improve their service awareness.

6) There is the largest gap between the weighted average perceived value and that of the
expected value for empathy, which is up to 0.786. The specific indicators are “operators can
actively take into account network experience of customers” (perceived value 3.445),
“operators provide customers with personalized services” (perceived value 3.282), “Operators

take measures to actively understand customer needs” (perceived value 3.161), “operators put
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customers’ interests first” (perceived value 3.000). It can be seen that there is the largest gap
for empathy, because mobile network operators do not adequately maintain customer interests.
In the premise of two indicators with the lowest scores, they do not consider customer interests
well, nor do they understand the customer needs actively, which has dissatisfied the customers.

7) Finally, in line with the weighted total score, it can be seen that the actual evaluation of
the quality of the network service by the customer is at a general level, but the customer actually
has a higher expectation for this, which leads to a relatively large perceived expectation gap. It
can further answer the second question raised in the thesis, that is, the perceived network service

quality is not good.

4.3 IPA analysis of network service quality evaluation

After conducting an empirical analysis of network service quality based on the SERVQUAL
model, this research will continue to use Importance-Performance Analysis, namely, the IPA
analysis method, to further analyze the satisfaction of each network service quality dimension
and each specific indicator, in order to obtain more obvious elements of network service quality,
and provide a useful reference for mobile operators to improve network service quality.

In this study, the average expected value in the SERVQUAL model is taken as the
“importance degree”, and it is the horizontal axis; the average value of the customer’s actual
perception value is regarded as the “performance level”, and it is the vertical axis. After the
weighting of service quality dimensions and specific indicators, the total score of the weighted
average expected and perceived values are used as the origin, and a rectangular coordinate
system is drawn. The rectangular coordinate system divides the plane area into four quadrants.
Starting from the upper right quadrant, the four quadrants were clockwise named quadrant I,
quadrant II, quadrant III, and quadrant IV successively. According to the features of the IPA
analysis method, the coordinate points formed by the differences between the weighted average
of the six major network quality dimensions as well as the value of each specific indicator and
the total score of the expected value and the perceived value (origin) are drawn into the

rectangular coordinate system for positioning analysis.
4.3.1 IPA analysis of the six dimensions of network service quality

The IPA analysis positioning map of the six major network service quality dimensions is shown

in Figure 4.3 below.
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Figure 4.3 IPA analysis of the six major network quality dimensions

Source: elaborated by the author
The dimensions of each quadrant can be analyzed as follows:

1) Analysis of IPA positioning in quadrant I: reliability and tangibility

Quadrant I belongs to the dominant area. Reliability and tangibility dimensions fall in this
quadrant, indicating that reliability and tangibility are value-added factors with high customer
expectations. Compared with other dimensions, these two dimensions of network quality
service have a higher degree of contribution to the overall evaluation of network service quality,
and should continue to maintain their advantages. And the weights of these two dimensions are
also very large, 26.86% and 19.84% respectively, which are the highest weights, which fully
demonstrate their importance. This result can make the following recommendations for the
mobile operator: the company should continue to invest available resources on the reliability
and tangibility of network service quality and maintain their advantages.

2) Analysis of IPA positioning in quadrant II

Quadrant II belongs to the repair area. Factors falling into this quadrant indicate that their
network service quality is of high significance, but their actual service quality level is low,
which belong to the priority improvement factors. At present, no dimension falls into this
quadrant, which proves that mobile operators can perceive customer needs in general, and there
is no major error in the dimension of network service quality that customers value.

3) Analysis of IPA positioning in quadrant III: responsiveness and empathy

The third quadrant belongs to the area of opportunity, and the responsiveness and the
empathy dimensions fall into this quadrant, which shows that customers do not value these
service quality dimensions very much, and their actual service quality level is relatively low,

which belong to the improvement factors. It is worth noting that although the empathy factor
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has achieved the lowest expected value, it also achieved the lowest average value of perception.
Hence, empathy should have a greater negative impact on the overall evaluation of service
quality, and the mobile operator should pay enough attention to and focus on it, after the priority
factors for improvement are resolved.

4) Analysis of IPA positioning in quadrant IV: remediation and assurance

Quadrant IV belongs to the maintenance area. The remediation dimension and the
assurance dimension fall into this quadrant, which demonstrates that their importance is
relatively low, but their actual service level is high and they are basic factors with a low
contribution rate to the overall evaluation of network service quality. For the mobile operator,
these factors can be ignored temporarily and it is unnecessary to pay too much attention to them.
Hence, it is only necessary to continue to keep the advantages of the assurance dimension as

well as the remediation dimension and maintain customer demand.
4.3.2 IPA analysis of network quality evaluation scale indicators

Aiming at the specific indicators under the six major network service quality dimensions, the

IPA analysis positioning map is drawn as shown in Figure 4.4 below.
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Figure 4.4 TPA analysis of specific indicators

Source: elaborated by the author
The following analysis can be made for the indicators of each quadrant:

1) IPA positioning analysis of quadrant I

Quadrant I belongs to the advantage area, in which fall the following indicators: “Y12
service personnel are neat and tidy”, “Y 14 the intelligent voice of customer service call is
intelligent and efficient to answer questions”, “Y24 effective and unblocked manual customer

call service is provided”, “Y25 service personnel can answer and solve customer problems

accurately”, “Y32 manual customer service calls can be quickly connected”, “Y43 service
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personnel treat customers well”, “Y61 service personnel can actively solve the customers’
complaints”, “Y62 service personnel can take appropriate and timely measures to remedy their
services”. These indicators are all related to the attitudes of network service personnel,
indicating that the mobile network operator has trained service personnel in professional
attitudes to maintain their momentum. It is also necessary to maintain technological advances,
for example, intelligent customer service, which can bring a good experience to customers.

2) IPA positioning analysis of quadrant 11

Quadrant II pertains to the repair area, in which fall the following indicators: “Y23 the
actual service provided is consistent with the description of the advertisement or service
personnel”, “Y35 the service personnel can determine the time to solve the problem”, “Y41
service personnel are skilled at solving the problems consulted by customers”. There are a few
indicators in quadrant II, but most of them are related to the effect of network service personnel
in communicating with customers, which indicates that the actual effect of the communication
of information by the network service personnel has not been able to meet the expectations of
customers and that the operator needs to improve corresponding ability to improve the network
service quality.

3) IPA positioning analysis of quadrant III

Quadrant III is part of the opportunity area, in which fall the following indicators: “Y 11 the
business hall has modern supporting equipment”, “Y21 the network service provided is
reliable”, “Y22 customer network experience problems are solved promptly and actively”, and
“Y31 service personnel can provide timely service”, “Y34 for complex problems, service
personnel can actively seek solutions for customers”, “Y42 service personnel are competent
and professional in solving various problems”, “Y51 operators can actively take into account
network experience of customers”, “Y52 operators provide customers with personalized
services”, “Y53 Operators take measures to actively understand customer needs”, “Y54
operators put customers’ interests first”, “Y63 customers know the response of the complaint
and its handling process”. There are myriads of indicators in quadrant III. It shows that the
actual service (resource input) of the mobile operator is appropriate, and the actual demand of
customers has been predicted. However, such a large number of network service quality
indicators indicate that the operator shall make full efforts to better network service quality in
many aspects. The operator should focus on several indicators (Y52, Y53, Y21 and Y54) with
particularly low perceived values, which are closely related to the interests of customers.

4) IPA positioning analysis of quadrant [V

Quadrant IV belongs to the maintenance area, in which fall the following indicators: “Y 13

93



Network Service Quality Management of MC Operator: A SERVQUAL Perspective

the overall environment of the business hall is comfortable and attractive”, “Y33 customer
problems can be solved within the promised time”, “’Y44 service personnel can provide reliable
solutions”, “Y64 customers accept the results of complaint settlement”.Some indicators fall in
quadrant IV, indicating that the mobile operator has better maintenance for these basic factors
with low importance but high actual service level. The suggestion is to continue to meet the

current needs of customers, without excessive input.

4.4 Exploration on the influencing factors of network service quality

evaluation based on the results of empirical data analysis

In the gap analysis of service quality indicator based on SERVQUAL, the gap between
customer’s perceived value and expected value of remediation and assurance is the smallest. In
other words, the customers praise the assurance and remediation of network service quality, so
the factors implied by these two dimensions should be the factors which have a positive effect
on the network service quality evaluation in empirical analysis. From the meaning of
remediation and the ratings of specific indicators (refer to Table 3.3 and Table 4.10), it is thus
clear that the remedial measures and the attitude of service personnel in service remediation
improve the evaluation of network services by customers. They are the factors influencing
network service quality. It can be seen from the meaning of assurance and the concrete score
(refer to Table 3.3 and Table 4.10) that the customers accept the service attitude and business
ability of the network service personnel, and speak highly of the attitude and ability.
Consequently, the service attitude and service ability of the network service personnel are also
the influencing factors of the network service quality. For good measure, in that IPA analysis,
both the assurance and the remediation are located in the quadrant of the maintenance region,
which shows that service remedial measures, service remedial attitude, service personnel’s
attitude and business ability play a positive role in the evaluation of network service quality. It
1s necessary to keep the advantage.

In the gap analysis of the SERVQUAL-based network service quality indicators, the
evaluation of reliability and tangibility is at a medium level, and the gap between the customer’s
perceived value and expected value of reliability and tangibility is moderate, showing that the
factors behind reliability and tangibility have both positive and negative effects on the
evaluation of network service quality in empirical analysis. The analysis on the meaning of
reliability and the ratings of specific indicators (see Table 3.3 and Table 4.10) show that

efficiency and smooth operation of manual service calls and active resolution of network
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problems are highly recognized. The service personnel should have a positive service attitude
and professional ability to back up the efficiency and smooth operation of manual service calls
as well as active resolution of network problems. It also proves that this factor may influence
the network service quality evaluation. The reliability has a low rating in terms of the reliability
of network service and the authenticity of the network service advertisement, which are related
to the operator’s understanding of customer demand and the management of customer service
experience. It can be seen that in the empirical analysis, the understanding of customer demand
and the management of customer service experience have a negative effect on the network
service quality evaluation.

The analysis on the meaning of tangibility and the ratings of indicators (see Table 3.3 and
Table 4.10) show the high ratings for the intelligence and efficiency of intelligent voice
interaction of customer service calls. Behind the intelligent voice interaction of customer
service calls is the improvement of the network service information system. It can be seen that
the network service information system is a positive factor affecting the network service quality
evaluation; however, the ratings for tangibility are poor in terms of environment and equipment
modernization of business hall. In fact, the comfortable environment and modern equipment
are important for the network service experience. The improper management of network service
experiences has a negative effect on the network service quality evaluation. In the IPA analysis,
both the reliability and tangibility are located in the quadrant of the dominant region, which are
the value-added factors. Consequently, it is necessary to optimize indicators behind the
reliability and tangibility (such as the understanding of customer demand and the management
of customer service experience). Meanwhile, the factors (such as the positive service attitude
and professional competence of service personnel, and the use of network service information
systems) that play a positive role are maintained.

In the end, in the gap analysis of service quality indicators based on SERVQUAL, the
responsiveness and empathy obtain the lowest network service quality evaluation, indicating
that the factors implied by the two dimensions play a negative role in the network service quality
evaluation in empirical analysis. From the meaning of responsiveness and the ratings of specific
indicators (see Table 3.3 and Table 4.10), it can be seen that the customer’s network service
experience and service awareness of the network service personnel lower the customer’s ratings
on network service quality, customer network service experience and service awareness of
network service personnel are the negative factors that affect the network service quality
evaluation. From the meaning of empathy and the ratings of the indicators (see Table 3.3 and

Table 4.10), the operator’s active care for customer experience and understanding of customer
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demand are not recognized by customers. The active care of customer experience and the
understanding of customer demand are important embodiments of the customer interaction
management of the operator; meanwhile, the operator’s personalized service for the customer
also gets a low evaluation, which indicates that standardization and personalization of services
play a negative role in network service quality evaluation in the empirical analysis; In addition,
customers believe that operators do not put the interests of customers first, which reflects the
impact of operators’ strategic concept factor on their service quality. How much importance is
attached to the interests of customers is a very important concept and policy of service-oriented
enterprises. In the IPA analysis, it can be seen that the responsiveness and empathy fall in the
quadrant of the opportunity region, which indicates that these two dimensions can be perfected.
The factors such as customer interaction management, standardization and personalization of
services, and operator’s strategic concept need to be paid attention to and improved
continuously.

In the light of the results of gap analysis and IPA analysis of network service quality
founded on SERVQUAL, there are some important factors influencing the network service
quality evaluation, including service remedy measures, service remedy attitude, service
personnel attitude and business ability, customer demand understanding, customer service
experience management, network service information system support, customer interaction
management, service standardization and personalization, and operator’s strategic concept.
Simultaneously, it also answers the third research question (what factors may influence the
network service quality evaluation results?) at the beginning of the thesis. These factors will be
an important basis for the improvement of network service quality in the future. The operators
should continue to maintain the factors that play a positive role in network service quality

evaluation, and improve the factors that play a negative role.

4.5 Empirical analysis conclusion

In the empirical analysis of this research, the sample characteristics of the 348 effective samples
collected were first analyzed. The sample characteristics such as balanced male and female ratio,
youthful age, high education, and frequent use of the Internet proved the accuracy and reliability
of the sample. Secondly, the validity and reliability of the sample were analyzed. The KMO
valued as high as 0.892, the larger Bartlett test chi-square distribution value, and the
significance of Bartlett test less than 0.05 all proved the authenticity, accuracy, stability and

reliability of the sample from a statistical point of view. In view of this, the author believes that
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the network service quality evaluation system based on accurate and reliable samples is
applicable to network service quality evaluation and has the reference for the network service
quality management of mobile operators.

This empirical study can draw the following conclusions:

1. Customers have high expectations for network service quality, but the actual perception
of network service quality is relatively ordinary. The average expected value of all network
service quality indicators is higher than the actual perceived average, which does not meet the
expected needs of customers.

2. There are dimensional differences in customer evaluation of network service quality. The
gap between the weighted average network service quality perception value and the expected
value calculated based on the weighted SERVQUAL model shows that the remediation
dimension has achieved good results in meeting customer expectations, followed by the
assurance, tangibility, responsiveness and reliability, while empathy creates a large gap
between perception and expectation.

3. From the perspective of specific indicators, it is necessary to focus on the four indicators
with the largest actual perception value, the smallest actual perception value, the largest
perceived expectation gap, and the smallest perceived expectation gap. These indicators are:
“Y43 service personnel treat customers well” “Y54 operators put customers’ interests first”
“Y43 service personnel treat customers well” “Y54 operators put customers’ interests first”.
The good attitudes of network service personnel have gained good reviews from customers.
Operators should continue to strengthen the training of their professional attitudes and maintain
their advantages. Operators’ non-caring about customer interests has become the worst factor
affecting the evaluation of network service quality, which should be highly valued by the
operators.

4. On the basis of the SERVQUAL scale score, an IPA analysis was carried out, and the
matching degree between the customer’s emphasis on network service quality or specific
indicators and the actual network service quality level was obtained. The analysis results found
that:

1) The dimensions of reliability and tangibility fall into the advantage area, for which
customers have higher expectations and where the network service quality is relatively high.
Hence, resources should be invested to maintain the advantage of this area. The dimensions of
responsiveness and empathy fall into the area of opportunity, which are not valued by customers,
and in which the actual network service quality is not high. Enough attention should be paid to

empathy with very low perceived value. The assurance and remediation dimension falls into
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the maintenance area, where customers do not have high expectations, but the actual service
level is relatively high. As a result, these factors can be ignored for the time being, and customer
demands should be maintained.

2) Some indicators related to the subjective attitude of network service personnel fall into
advantage areas, manifesting that the mobile network operator has achieved good results in
training service personnel in professional attitudes and need to continue to maintain their
advantages. A few indicators related to the interaction ability of network service personnel are
in the repair area, indicating that customers value the interaction ability of network service
personnel, but in reality, they have not met the requirements of customers, so the operator needs
to prioritize this problem. Many indicators fall into the opportunity area, indicating that on the
one hand, there is no misalignment in the actual service level (resources) of the mobile operator,
and on the other hand, there are many areas for the operator to perfect. Among them, there are
several indicators with extremely low actual perception values, which are closely related to
customer interests and need to be focused on. Indicators that fall into the maintenance area can
be temporarily ignored, and there is no need to pay too much attention to it, as long as the
advantages are maintained.

5. According to gap analysis of service quality indicators based on SERVQUAL and the
results of IPA analysis, some important factors influencing the quality of network service
evaluation are inferred, some of which have a positive impact on the network service quality
evaluation in the empirical analysis, including service remedy, service remedy attitude, service
personnel attitude and business ability, support of network service information system. And
some factors have a negative impact on the network service quality evaluation in the empirical
analysis, such as customer demand understanding, customer service experience management,
customer interaction management, service standardization and personalization, and the strategic
concept of the operator.

These factors will be the important basis of improving the network service quality in the
future.

After conducting empirical analysis, the first three research questions raised at the
beginning of this study have been basically solved: first, what constitutes the quality of network
service? second, what is the current status of network service quality evaluation? third, what
factors may influence the network service quality evaluation results? The solution to the first
three research questions will also provide the basis and direction for solving the fourth research
question. The fourth research question, “how can the management level of network service

quality be improved based on the influencing factors?”” will be answered in the next chapter.
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Chapter 5: Optimization for Network Service Quality

Management

5.1 Process design for network service quality management optimization

5.1.1 Contents to be improved for network service quality management

In the empirical analysis of the previous chapter, this thesis conducted a layer-by-layer in-depth
analysis on the operator’s network service quality questionnaire data which is deliberately
designed and based on the SERVQUAL, including the basic statistical analysis of the network
service quality evaluation indicators, the gap analysis of network service quality evaluation
indicators which is based on unweighted and weighted SERVQUAL method, and the IPA
analysis which is based on network service quality dimensions and indicators, and reveals the
current status of operators’ network service quality, as well as the main influencing factors.

The current situation of network service quality is not satisfying, and the average expected
values of customer network service quality indicators are higher than the average perceived
values. Among them, the empathy dimension has the largest gap between perceived value and
expected value, that is, the operator’s care for customers and demand insights are far from the
customer expectations.

In the TPA analysis, it is found that the low communication and interaction ability of
network service personnel, false marketing advertisements, subjective neglect of customer
interests, and the mismatch between some resource input and actual customer needs are
significantly out-of-control links of the operator in the process of network service quality
management. Concurrently, according to the results of gap analysis and IPA analysis of network
service quality which are based on SERVQUAL, the author has summarized some important
factors influencing the network service quality evaluation, including service remedy, service
remedy attitude, service personnel attitude and business ability, network service information
system support, customer demand understanding, customer service experience management,
customer interaction management, service standardization and personalization, and operator’s
strategic concept.

In this chapter, the key point is to solve the fourth research question raised at the beginning
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of the thesis: how can the management level of network service quality be improved based on
the influencing factors? From the data and conclusions of the empirical analysis in the previous
chapter, the contents that the MC operator needs to modify and continue to maintain in the
network service quality management can be obtained.

Firstly, from some specific indicators of the network service quality evaluation dimensions
of remediation, assurance and reliability, the indicators related to network service personnel
have been well evaluated, such as “service personnel can actively solve customer complaints”,

9 e

“service personnel have a good attitude towards users”, “the service personnel have the high

2 (13

problem-solving ability”, “the solutions provided by the service personnel are trustworthy”,
“provide effective and smooth manual service calls”, “the accuracy of the service personnel in
answering and solving user problems”, most of these indicators fall in the advantage area in
IPA analysis, and the improvement of network service personnel is the content that needs to be
maintained and paid attention to. Secondly, the network service quality evaluation dimension
and specific indicators related to service recovery have been highly evaluated, and fall in the
maintenance area in [PA analysis, reflecting that service recovery also needs to be maintained;
over and above, advanced network service information system has also been highly praised, for
example, the specific index score of “the intelligent voice of customer service telephone appears
to be intelligent and efficient in interactive problems” is high, and falls in the advantage area of
IPA analysis, indicating that the improvement of network service information system also needs
to continue to maintain its advantages.

However, from the perspective of some specific indicators in the network service quality
evaluation of reliability and tangibility, the customer service experience had not been well
managed, such as “the business hall has modern supporting equipment”, “timely and actively
solve the problems of network experience of the users” and “the network service provided by
operators is reliable” and other indicators didn’t achieve high scores. From the perspective of
some specific indicators of reliability and empathy evaluation dimensions, the MC operator
also didn’t actively interact with customers and did not well grasp customer needs, such as “the
actual network services provided are consistent with the descriptions of advertisements or
service personnel”, “operators actively care about user network experience” and “operators take
measures to proactively understand user needs” got a very low score. For good measure, the
MC operator also failed to achieve good results in providing personalized services for
customers, and the index of “operators provide tailored services for customers” in the evaluation

of empathy obtained a very low score. Combined with the above analysis contents and the low

scores of “operators take measures to actively understand user needs” and “operators put
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customer problems first” in the evaluation of empathy, it can be seen that the MC operator is
difficult for customers to feel operators’ concern for customers’ interests at the level of service
concept and strategic planning.

The internal and external shocks confronted by operators’ network services mentioned in
the background research at the beginning of this thesis, including inter-operator competitions,
the digital layout of mobile communications by giant technology companies, the “number
portability” policy, and the development of 5G technology, which will bring many variables to
the industry structure. Actively improving the quality of network services is an important focus
for operators to seize opportunities and take the lead in the far from the rosy current situation

of network service quality and the industry pattern of internal and external difficulties.

5.1.2 The optimization process design of network service quality management based on

PDCA

After analyzing the contents that the MC operator needs to improve in network service quality
management, it is necessary to put forward specific optimization suggestions and measures for
these contents to be optimized and maintained. The above has summarized the contents that
need to be improved, including the advantages of maintaining the improvement of network
service personnel, service recovery and network service information system, as well as the
disadvantages of customer service experience management, interaction with customers,
providing personalized services and putting customer interests into the service concept.
However, if only specific improvement measures are put forward for each problem, it is easy
to ignore the overall situation and lose sight of each other. So the author thinks that to improve
the quality management level of network service, it is necessary to use a set of practical quality
management methods as a guide and combine the problems found in the empirical study of this
thesis to give specific measures and suggestions.

In the literature review, four classic quality management theories are introduced, which are
ISO9001 quality management system and process, PDCA cycle and process method, total
quality management method, fishbone diagram method.

The ISO9001 quality management system and process have strong standardized attributes.
MC and most companies will follow this basic and standardized quality management system,
so this standardized management method is not recommended for the network operators in this
thesis; although the total quality management method stipulates the concept of total quality, the
management objects of TQM are broad and comprehensive, and it is not the precise theory for

the “network service quality” sought in the thesis; fishbone diagram emphasizes more analysis
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and forms targeted measures for the end factors that cause negative effects, which is not suitable
for process management guidance. On the whole, founded on the attributes of intangibility,
simultaneity of production and consumption, non-storability and heterogeneity of services, and
the large customer group, this thesis adopts the PDCA cycle and process method for the
optimization of network service quality management. The pattern of the PDCA is (1) P (Plan),
to make plans, goals, and concurrently determine the activity plan at this stage; (2) D (Do), to
implement the plan, do it on the spot; (3) C (Check), to check the effect of the activities based
on the goals; (4) A (Action), to analyze the check results, get the effect and unresolved problems,
confirm, promote and standardize successful experience and start the next PDCA. Established
on this method and the research results of scholars (Fang, 2003), and the characteristics of
network service quality and actual interviews, this thesis summarizes the following network
service quality management system in Figure 5.1.

The general idea in this chapter will be established on the network service quality
management system flow chart, and will be adjusted according to its importance. Here is a
description of the relationship between the contents of this chapter and the contents that need
to be furthered by the MC operator obtained from the empirical analysis: most of the contents
that need to be elevated in the above analysis are improvement measures for service quality
management. Among them, the MC operator fails to provide personalized services, which
corresponds to the contents of service standardization and personalization sections. The
network service information system corresponds to the content of the service information
system support section. The network service personnel corresponds to the content of the service
personnel improvement section in the service quality management. Failure to well manage the
customer experience and failure to actively interact with customers correspond to the content
of the service delivery process section, and the service recovery corresponds to the content of
the service recovery and continuous optimization section. In terms of service quality
management, the guidance of a comprehensive and scientific service system is needed, which
section corresponds to the above analysis that the MC operator does not have done enough to
grasp customer needs and establish service concepts. For the purpose of completing the design
of the network service system and implementing the measures of network service quality
management, the guidance of strategic concept and the guarantee of the organizational system

is needed.
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All in all, this chapter will first design the operator’s network service system, successively

discuss strategic planning and target establishment, scientific management of customer needs,

hierarchical determination of service elements, scientific service quality evaluation (containing

the design of evaluation system, collection of evaluation feedback, analysis of evaluation

results), and optimization of service system design. As the network service system is designed
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for network service quality management, and the network service quality management can, in
turn, promote the optimization of the network service system, this chapter will discuss the
management of the network service quality of operators after the network service quality system
is put forward. In line with PDCA method, combing the important factors found in the empirical
analysis which influence the network service quality evaluation, including service remedy,
service remedy attitude, service personnel attitude and business ability, customer demand
understanding, customer service experience management, network service information system
support, customer interaction management, service standardization and personalization, and
operator’s strategic concept, the following will be discussed in order: the standardization and
personalization of service, the support of service information system, the improvement of
service personnel’s capabilities through training, incentives, and cultural construction, and
standardizing the delivery of service processes with service experience management and
customer interaction management, as well as service remediation and continuous optimization.
Subsequently, in order to ensure the smooth implementation of network service quality
management, two safeguard measures are raised, which are a clear strategy and concept, and
the establishment of an organization and a system. At the end of this chapter, the contents of

this chapter are summarized.

5.2 Design of operator network service system

High-quality service begins with a clear, efficient and executable service system, which is the
cornerstone of customer service quality. For operators, the design of the network service system
is placed in front of the network service quality management process. It is actually the
foundation of the network service quality management process. In the network service quality
management process, the system will continue to optimize and iterate to be more beneficial to
the network service quality management procedure. The design of the service system includes
strategic planning and goal establishment, scientific management of customer needs,
hierarchical determination of service elements, scientific evaluation of service quality, and

optimization of service system design.
5.2.1 Strategic planning and goal establishment

The service system design is based on the company’s strategic planning and the goals of each
stage established therefrom, which usually needs to be formulated according to various factors

such as industry development trends, market competition patterns, corporate values, and
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customer needs. At present, network service operators are faced with the harsh background of
the digital layout of mobile communications of giant technology companies brought by 5¢g
technology, the homogenization competition within operators intensified by the “number
portability” policy, and customers’ increasingly high requirements for network service quality
under the background of consumption upgrading, network service operators need to formulate
reasonable strategic plans, clear and executable goals based on the corporate values.

In the empirical research part, regarding the evaluation of network service quality, the
empathy dimension received the lowest evaluation, including that customers think operators do
not give enough care to them and do not put customers’ interests in the first place. Therefore,
when establishing strategic planning, operators need to put the interests of customers first and

take customer care as an important strategic direction.
5.2.2 Scientific management of customer needs

Customers are the demanders of network services, and they are the direct and final evaluators
of network service quality. Since the evaluation of network service quality depends on the gap
between expected values and perceived values of customers, it is necessary to understand the
real network service needs and expected values of network services of customers.

In the empirical analysis part, regarding the evaluation of network service quality,
indicators such as “operators take measures to actively understand user needs” and “network
services provided by operators are reliable” received low customer evaluation, indicating that
there is still a long way to go for improvement in communication with customers on demand.
Nevertheless, not all customer needs to require to be met, especially unreasonable desires and
technically unreachable demands. Hence, a certain degree of reasonable guidance to customer
needs is required.

1. Providing options

If customers are asked to give their own standards of service quality expectations, the
standards are usually endless and vary from person to person. Thus, service-oriented enterprises
often regulate customer expectations by providing options or allowing customers to reset
expectations. The “package” launched by operators, which focuses on Internet traffic services
and combines other services, is the use of this method. In this way, customer expectations are
relatively fixed.

2. Value-graded service

Product-oriented companies usually provide products at different prices for customers with

different value perceptions and economic conditions. Although various customers have
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different price requirements, this is indeed consistent with the values they perceive. Practices
have proven that this method is also suitable for service-oriented enterprises. For operators, the
concept of value classification can be applied to network services to create value graded
services, that is, to provide ordinary network services for customers with low demand or tight
budgets, and a higher level of network service and support for customers with higher
willingness and payment.

3. Communicating the standards of effective service

Network service operators should establish reasonable network service standards for
customers to evaluate service quality. If they lead customers in a credible way, they will have
an advantage in the evaluation process. Face-to-face interviews and telephone follow-ups are
the most effective way to communicate with customers. Through interviews, reasonable
network service standards are provided to customers, which can provide customers with
accurate network service standards and get customer feedback in time. Customers who accept
these standards will use these standards to measure other companies. In addition to the
evaluation criteria, the same method can be adopted for service levels.

4. Negotiating unrealistic expectations

Customers sometimes express that they are willing to obtain a general level of network
service at the lowest price, and the price usually has a certain positive relationship with the
quality. It is usually unrealistic to obtain high-quality network service quality at the lowest or
lower service price. In this case, operators must learn not only to show the price of network
services but also the value of network services.

5. Effectively managing and controlling customer needs and service quality expectations

The satisfaction of customer network service needs and the improvement of network
service quality are endless, but customer quality needs and expectations can be controlled.
Through the control and management of customer network service requirements and network
service quality expectations, the goal of improving customer network service quality evaluation
can also be achieved. The telecommunications service industry should be a typical industry that
conforms to the economic law of “supply determines demand”. Operators have a strong guiding
role in customer demand, so operators should try to avoid promoting sales and giving promises

beyond their own capacity and technical constraints.
5.2.3 Hierarchical determination of service elements

First, it is necessary to determine the service elements that can meet customer expectations and

that operators can effectively manage. For example, the five dimensions (tangibility, reliability,
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responsiveness, assurance, and empathy) of the concrete SERVQUAL method can be used as
service elements. Or the six dimensions of tangibility, reliability, responsiveness, assurance,
empathy and remediation designed in this thesis based on the SERVQUAL model and network
service quality characteristics can be used as service elements. According to the House of
Quality matrix proposed by American scholars J. R. Hauser and D. Clausing, training, attitude,
ability, information, equipment and other service elements that managers can manipulate could
be used as the service elements (Hauser & Clausing, 1988). After confirming the basic service
elements, it is necessary to mark the correlation strength between the service elements. The
quality improvement of the service elements with strong correlation can affect each other, so it
can provide a certain foundation for improving service quality and reducing resource mismatch
and waste. The next step is to weigh service elements, and operators need to determine resource
input based on the importance of service elements. The basis for the weights of service elements
is the correlation between the service elements and the corresponding customer expectations,
the degree to which customers attach importance to the service elements. The closer the
relationship with customers is, the more important the service elements are, and the increase in
the perceived value of the customers brought by improving the quality of network services will
be even greater. When operators balance the investment in various service elements, they

should also favor these service elements that are strongly connected to and valued by customers.
5.2.4 Scientific evaluation of service quality

Scientific evaluation of service quality is the premise of testing the results of network service
quality and the basis for making reasonable decisions in the future. Hence, designing a
reasonable network service quality evaluation system, collecting a wide range of objective
network service quality evaluation feedback, and performing accurate and in-depth analysis of
the network service quality evaluation results are important in the design of the network service

quality service system and network service quality management.
5.2.4.1 Network service quality evaluation system

The network service quality evaluation system is the foundation for scientific service quality
evaluation. Established on the SERVQUAL method in this thesis and the operator’s practice in
customer service quality evaluation, the following recommendations regarding network service
quality evaluation systems are proposed:

1. SERVQUAL service evaluation model

The SERVQUAL model method is the service quality evaluation method used in the
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questionnaire design and empirical analysis of the network service quality evaluation system in
this thesis. Compared with the Gronroos customer perception model, the PZB gap model, and
the SERVPERF method, it is believed that the SERVQUAL method is more suitable for the
research of network service quality in terms of representativeness, generality, measurability and
interpretability. In the empirical analysis, the sample data collected by the study also passed the
verification of reliability and validity. From the perspective of academic comparison and
empirical analysis, the SERVQUAL method has certain advantages. In fact, the SERVQUAL
method has been widely used in developed countries. The SERVQUAL method applied by the
economy in which the service industry accounts for more than 70% of GDP is worth learning
from by domestic service companies.

In the design of the actual SERVQUAL network service quality evaluation system,
operators can refer to the revised network service quality evaluation system (see Table 3.3) and
the revised network service quality questionnaire (see Annex B) based on the features of
network services in this thesis. That is, the remediation dimension and corresponding indicators
are added based on traditional SERVQUAL method. Operators can also adjust and optimize
the evaluation dimensions of network service quality founded on tangibility, reliability,
responsiveness, assurance, empathy and remediation, combined with the actual situation of
enterprise management and customer feedback.

2. Telecommunication Customer Satisfaction Index (TCSI)

In the practice of evaluating the service quality of operators, TCSI is a widely used
evaluation system, which is mainly composed of brand image, expected quality, perceived
quality, perceived value, customer satisfaction, customer complaints, and customer loyalty.
Brand image can be subdivided into “corporate image” and “integrity” indicators, and perceived

9% ¢

quality can be subdivided into “communication quality”, “complaint handling”, “business hall
service”, “customer service hotline”, “billing service” and other indicators, and loyalty can be
divided into “probability of continuing to use the business” and “probability of recommending
service to others” indicators. Normally, service quality evaluation dimensions and indicators
involved in the TCSI will be combined with specific services of the operator. The network
service business will be evaluated from mobile Internet and fixed broadband Internet services.

From TCSI evaluation system put into use by operators, it can be found that the concept of
customer perception of service quality gaps has been introduced, but seen from specific
indicators of TCSI, it is still not scientifically rigorous enough. It is recommended that operators

integrate the service quality evaluation scale of SERVQUAL method with TCSI evaluation

system to design a practical and scientific network service quality evaluation system.
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5.2.4.2 Collection of feedback on network service quality evaluation

1. Evaluation methods, evaluation forms and sampling requirements

The evaluation methods of network service quality mainly include outbound calls,
immediate evaluation, on-site visits, unannounced visits by mysterious customers. The
evaluation methods should comprehensively consider the characteristics of the business,
product and service, evaluation efficiency, and customer habits. In principle, it is necessary to
gradually reduce the proportion of outbound calls, on-site visits, and unannounced visits by
mysterious customers, and increase the application of immediate evaluation. The evaluation
form of network service quality is generally carried out in the form of questionnaires. In the
light of business, product and service traits, evaluation efficiency, and customer habits, the
questionnaire of the evaluation system are adjusted adaptively. Under different circumstances,
full survey or sampling survey can be used. The sampling survey should meet the random
principle, the sample size should meet the reasonable confidence interval requirements, and the
sampling process should be founded on the established conditions to ensure fairness, objectivity,
and reasonableness. The sample data shall be passed through the system, and a person
independent of the sampling operators must review the sampling process.

2. Evaluation execution and execution support

In the process of evaluation and execution, reasonable planning and division of labor are
required to control the cycle, timing and frequency of evaluation. During execution, process
management needs to be strengthened. On-site inspections and post-sampling inspections are
combined. The completed evaluation results must be aggregated and stored in real time, and
evaluation execution must be independent and not interfered by other factors to ensure that the
evaluation results are objective and true. In the evaluation process, for outbound calls, on-site
visits, unannounced visits by mysterious customers, and other evaluations that require hosts of
personnel and have a concentrated workload, support parties can be introduced to assist in the
evaluation. For supporters, operators need to introduce supervision and verification
mechanisms, establish support work evaluation mechanisms, prevent related cooperation,
strengthen risk management, confidentiality management, and intellectual property
management. They shall require supporters to comply with other compliance requirements and

ensure evaluation goes smoothly.
5.2.4.3 Analysis of network service quality evaluation results

The basis of the analysis of network service quality evaluation results is the recovery, audit,

cleaning, and storage of questionnaire data. On the basis of the data, data analysis methods and
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tools are used to analyze the evaluation results. Besides, evaluation results need to be reported
and fed back to help the management hierarchy make decisions.

1. Data Management

In principle, data information related to network service quality evaluation is stored,
transferred, and processed through the system. The service quality evaluation samples should
be tested in critical links such as effectiveness evaluation, data transmission and data calculation,
and a specialized audit process should be established for results of service quality evaluation
involving the assessment, and the evaluation result data can be applied after the audit.

2. Evaluation and Analysis

The analysis of evaluation data needs to introduce big data analysis methods and data
analysis tools when necessary, professional data science experts and data analysis professionals
can be hired to analyze the evaluation results according to the attributes of network services.
Evaluation and analysis results will be used in reports, notifications and assessments to provide
a basis for managers to make decisions, and at the same time expose problems in network

services to promote the improvement of network service quality.
5.2.5 Optimizing service system design

The design of the service system is not accomplished overnight. Its completion and optimization
process should also follow the PDCA method, namely plan, do, check, and action; the strategic
planning and target determination mentioned above pertain to P (plan). Scientific management
of customer needs and hierarchical determination of service elements belong to D (do), and
scientific evaluation of service quality is step C (check). The optimization of service system
design based on the above steps is A (stop errors/improve process) step. As a result, it is
necessary to carry out continuous design optimization established on the difficulties
encountered and the feedback received in the design of the service system. Simultaneously, it
is necessary to fully absorb the feedback obtained in practice when the network service quality
system is applied to network service quality management. The PDCA method is also constantly
repeating the steps of planning, doing, checking, and acting to achieve better optimization and

improvement of service system design.

5.3 Operators’ network service quality management

Strengthening the management of network service quality is the most direct way to improve

network service quality. However, network service quality management is a very difficult and
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complex process. On the basis of designing an efficient, clear and executable network service
system, it is necessary to establish standardized and personalized network services, strengthen
network service information system support, improve the professional level of network service
personnel, better network service delivery processes, perfect network service remediation and

continuous optimization.
5.3.1 Standardization and personalization of services

Service quality standards should be the standards to be achieved for service quality.
Standardization of service quality is a momentous assurance for stable service quality. The
prerequisite for service quality standardization is service standardization, which refers to the
entire process of the establishment, release and full implementation of the service standards
provided by the enterprise. Operators need to have a mature management system and content
requirements for network service standards, and have basic codes of conduct for guiding and
managing service activities. At the same time, the personalization of services can better satisty
customers’ differentiated network service needs and allow customers a better service
experience. In the part of empirical analysis, regarding the evaluation of network service quality,
the indicator of “operators provide personalized service to customers” received a low customer
evaluation, indicating that customers have expectations for tailored service. The standardization
and personalization of network services should complement each other and jointly promote the
improvement of network service quality.

1. Standardization of network services

Network operators should systematically establish a set of refined, quantitative,
standardized, and effective network service standards, and use network service standards to
guide, standardize, and restrict the relevant work of network service, including detailed and
quantitative data indicators for network services, guidance and education on the mentality and
behavior of network service personnel.

To reduce the instability of service quality and control the service deviations in a small
scope, it is needed to minimize the impact of human factors, ensure that the network-related
services provided by different regions, environments, and network service personnel are as
consistent as possible, and that network-related services provided by the same network service
personnel in the same region, environment, and under different conditions are also as consistent
as possible. MC’s service hotline “big front desk” adopts such a standardized method. The
standardization of services can not only rapidly expand the scope of network services in the

horizontal direction, but also facilitate the continuous provision of stable services in the vertical
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direction, thereby enabling the standardization of service quality to be rapidly expanded, as well
as continuously and steadily improved.

With the development of science and technology, unmanned service and self-service have
become important methods to promote the standardization of network services. The trend of
machines replacing service personnel and customer self-service reduces manual intervention
and provides the most standardized system-executed services to ensure the consistency of the
services, as well as the consistency and stability of the service quality.

2. Personalization of network services

Standardized services can live up to the common needs of customers, but with the
development of the economy and the improvement of people’s living standards, the individual
needs of customers are becoming more and more prominent, and the details of needs are
extremely differentiated, which requires operators to grasp the individualization of customer
needs, provide sufficient flexibility when designing and customizing network services, and
retain manual services and manual operation channels.

Differing from the big front desk, the “Internet special seat” that solves intractable problems
1s the personalized service setting. In the training of network service personnel, operators should
strengthen the training of network service personnel’s ability to respond to changes. According
to the tailored needs of customers, they can deal with it flexibly, to improve customer perception
and service quality. Besides, for personalized services, operators need to have a certain degree
of foresight. Instead of responding to the customer needs, they can learn the personalized
characteristics of customers through early customer demand research and make service plans
in advance. In the case of sufficient resources, they can provide personalized services, give
customers a variety of network service supply experiences, and increase customers’ trust and
loyalty to network services.

Between personalized services and standardized services, graded services can also be
offered, that is, providing different levels of standardized network services for corresponding
customer groups, such as one to five stars, diamond, gold and silver and other value divisions.
The customers can choose the services based on their own demand and budget level, which can
achieve the relative unity of personalized and standardized services. Customers choosing
different levels of services will also have different service quality expectations. Under the
condition of understanding their own needs and budget levels, there will be a smaller gap
between this expected value and the perceived value, so as to reduce the gap between customer

perception and expectations, and improve the score of the evaluation service quality.
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5.3.2 Service information system support

With the development of the economy and the advancement of technology, the management of
enterprises has also moved towards informationization. In order to adapt to the fast pace of the
market economy and the rapid iteration of market competition, enterprises have used corporate
information service systems to assist corporate management, instead of the old management
models and methods. The emergence of enterprise information systems has changed the way
enterprises operate, improved their internal and external resource integration capabilities, and
improved organization and production efficiency.

In the empirical analysis, regarding the “customer service telephone intelligent voice in
interaction is smart and reflects high efficiency”, the network service quality evaluation index
got a higher score, customer service telephone intelligent voice interaction as part of the
network information service system can bring positive role for the network service quality
evaluation, which needs to continuously work well. For network operators, a strong service
information system is needed for the entire network service provision and network service
quality management process.

Taking customer complaints about the quality of network service handled by front-line
customer service personnel as an example, customer complaints about the quality of network
service are faced with the core contradiction of the limitation of the front-line customer service
personnel and the pre-position of professional capabilities. The front-line staff of online
customer service are limited by their professional skills. The poor quality of online complaint
response leads to the inability to solve the problems of the customer, the lack of good complaint
support means leading to a long complaint processing time, and the limited interception of
complaint work orders leads to the intensity of the backstage processing staff. These issues are
affecting the experience of the customers and aggravating customer dissatisfaction. By studying
customer service support systems, network service operators can provide front-line customer
service personnel with the ability to handle complaints and delimitation search engines, and
provide second-line customer service personnel with more in-depth verification and quality
analysis tools than front-line customer service personnel. For network quality complaints, it is
required to accurately judge the quality problems of users of the network. The judgment part of
some users’ service quality is advanced to the front desk through two-level forward movement,
and the average handle time (AHT) of a customer is optimized while reducing the misjudgment
of quality problems. For example, for traffic disputes, the front desk can see the details of the

service provider visited by the customers at a specific point in time, and solve the complaint
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accurately. Through the above methods, the efficiency of the entire customer complaint

handling process is perfected.
5.3.3 Service personnel promotion

Due to the intangible nature of services, service personnel have become one of the most
important ways for customers to perceive service quality. Hence improving the service level of
network service personnel is a direct and effective way to improve customers’ perception of
network service quality. The main ways to improve network service personnel include training
the concepts and skills of network service personnel; rewarding network service personnel with
salary, spirit, promotion and authorization; and strengthening the cultural construction of
network service.

In the empirical analysis, regarding the index system constructed on SERVQUAL method
and network service quality characteristics, there are multiple dimensions and specific
indicators related to service personnel. For instance, in the assurance dimension, “service
personnel are skilled at solving the problems consulted by customers”, “service personnel have
the high problem-solving ability”, ‘service personnel have a good attitude towards users”,
“service personnel provide reliable solutions” and other indicators; in reliability, indicators such
as “timely and actively solve problems of users’ network experience”, “accuracy of service
personnel’s answers and solutions to users’ problems”; in tangibility, indicators, for example,
“service personnel’s appearance is clean”, and in responsiveness, indicators, for example,
“manual customer service calls can be quickly connected”. Most of these indicators related to
network service personnel have obtained good customer evaluation in the empirical analysis,
indicating that the MC operator has achieved good results in this initiative and need to continue
to maintain. However, some indicators related to service personnel received a low evaluation,

such as “service personnel can actively seek solutions for users to complex problems”. The

problems reflected in these indicators need to be focused on solving.
5.3.3.1 Service personnel training

Training can enable network service personnel to establish a unified and standardized service
concept, and can give network service personnel sufficient service skills. Under the guidance
of a unified network service concept, network service personnel use excellent service skills to
provide network services, which not only can provide customers with more standardized and
professional network services, improve customer satisfaction, but also enable network service

personnel to have the sense of achievement and accomplishment in work, and understand the
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meaning and practical value of their work. Consequently, in terms of service personnel training,
it is necessary to strengthen concept training and skill training simultaneously.

1. Concept training

In addition to imparting relevant skills to service personnel, education and training are more
important to instill in service personnel the core values, service concepts, professional ethics,
and work standards advocated by operators in network services. Regarding service as a
profession or a career determines the excellence of service work. Concept training can enable
network service personnel to fully understand the operator’s network service strategy, the
relationship between high-quality network service and customer loyalty, the significance of
customer loyalty to the continuous operation of operators, and the close relationship between
the level of network service quality and personal development, thereby regulating the mentality
and behavior of network service personnel. The advanced service concept (T. Liu, 2011)
requires network service personnel to provide the service founded on the needs of customers,
and the service should be “customer-oriented”, that is, network service personnel must
understand, care for, and respect customers, fully understand and try to meet the reasonable
needs of customers, forming a “customer-centric” business environment.

2. Skill training

Network operators should strengthen skill training for service personnel, including soft
skills, for example, communication skills with customers, and professional skills, for example,
business handling. Cultivating the communication skills of network service personnel is
actually to improve the network service personnel’s interpersonal skills. It includes a sincere
service attitude, good mental outlook, respect, trust, and understanding of customers.

Through training, network service personnel are always polite and friendly when
communicating with customers, showing understanding and respect for customers, so as to
improve customers’ perception of network service quality, satisfaction and loyalty to operators’
network services. In the training of business processing professional skills, it is necessary to
provide meticulous lectures, repeated training, and strict assessment, so that network service
personnel can master the operation and process of business processing proficiently, and reduce
the time waste caused by nonproficiency, thereby shortening response time, improving the
speed of solving network service problems, and leaving customers with an impression of
efficient and professional services, which improves customers’ trust and satisfaction with

network service personnel and operators.
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5.3.3.2 Service personnel incentives

Network service personnel are the direct contacts of customers in network service experience,
and the high-quality and stable services provided by network service personnel have the most
direct impact on customer evaluation.

In order to ensure that network service personnel can provide high-quality and stable
services, in addition to concept and skill training, it is also necessary to establish an incentive
mechanism to strengthen the positive motivations of all network service personnel, including
material incentives, spiritual incentives, promotion incentives, and authorization incentives to
stimulate the subjective initiative of network service personnel and mobilize their enthusiasm
and determination to improve network service quality.

1. Salary incentive

Salary incentive is a basic measure to motivate network service personnel to improve
network service quality. Operators should appropriately improve the salary and welfare plan,
give full play to the role of assessment and reward, and ensure the competitiveness and
attractiveness of the salary system. Meanwhile, it is also necessary to continuously adjust the
salary level according to the industry’s salary situation to ensure that the income level of
network service personnel is at the upper-middle level of the industry, so as to attract excellent
network service personnel.

2. Spiritual motivation

The main ways of spiritual motivation are praise, award of honorary titles, evaluation of
professional titles, commendation and rewards, and respect and care. Operators can enhance
the professional honor and sense of belonging of network service personnel by establishing a
unified, standardized and efficient employee honor system. Concurrently, they should give
adequate respect and care to network service personnel, guide and encourage individuals to
grow together with the company, which is also helpful to enhance the cohesion of the enterprise,
the network service personnel will be transformed into the endogenous motivation of network
service quality improvement.

3. Promotion incentive

Operators should establish a fair, reasonable and stimulating promotion mechanism for
network service personnel. The service level can be taken as the basic promotion criterion to
fully mobilize the enthusiasm and creativity of network service personnel, and to cultivate the
sense of belonging and loyalty of network service personnel, so as to bind the personal interests

of network service personnel more closely with the enterprise interests of operators.
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4. Authorization incentive

Authorization refers to the process of giving network service personnel certain power and
autonomy so that they can make appropriate decisions within the scope of the services. This
means that service personnel at different levels have different decision-making powers and
assume corresponding responsibilities. Authorizing network service personnel allows them to
quickly respond to customer needs. Authorized network service personnel can respond more
quickly and directly to customer needs in the service process and service recovery process. First
of all, high-quality service should be accessible and convenient, which is not compatible with
the lengthy reaction chain (Y. Zhou, 2011). Hence, reasonable authorization is also the need for
service optimization, as it can improve the satisfaction and loyalty of customers, and enhance
the network service personnel’s sense of accomplishment and pride in work, thereby furthering

the satisfaction and loyalty of network service personnel to operators.
5.3.3.3 Service culture construction

Culture has a subtle but profound and lasting influence, and the service culture has a similar
effect on network service personnel. The construction of network service culture can be carried
out from several aspects: the cultural content of network service, the concept of network service,
and the framework of network service.

1. In-depth study of the cultural content of the service environment

Service environment culture refers to the cultural factors infiltrated in various internal and
external environments that affect and restrict service activities. The key to the construction of
the culture of service environment is to highlight the cultural characteristics. In the construction
of the network service culture, we must also pay attention to the coordination of the micro and
macro environments. Because it takes a long time to transform the macro environment, we can
first achieve excellence in the microenvironment.

2. Creating internal customer satisfaction and cultivating a unified service concept

The core value of service culture should be customer satisfaction. Customers are satisfied
with the good attitude and behavior of network service personnel, and such attitudes and
behaviors originate from the service personnel’s heart. Only when the service personnel accept
the values of service culture from their heart, can they do their best to maintain the image of
operators and spread the network service culture of operators. Operators need to give network
service personnel due return, support and encouragement. In the process of creating a network
service culture, satisfied network service personnel will play many positive roles.

3. Building the framework of service culture and shaping high-grade service culture
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Clear and strict network service specifications and systems are the operating standards for
network service behavior and the framework guarantee for the construction of service culture.
It is not enough for network service personnel to have a conceptual understanding of norms and
systems. If they do not implement them and break away from constraints, shaping service
culture will only be a castle in the sky. Each industry has its own industry norms and systems,
and the service activities of the telecommunications service industry are no exception.
Complying with industry norms and systems is crucial for a telecommunications company that

takes service as the carrier to create a high-quality cultural atmosphere.
5.3.4 Service delivery process

Operators should manage the delivery process of network services. The management of the
network service delivery process mainly embodies paying attention to the customer’s network
service experience in the network service delivery process, and strengthening the interaction
with customers in the network service delivery process. In the empirical analysis, there are some
problems in the process of service delivery, for instance, “the actual service provided is
consistent with the description of the advertisement or service personnel” achieved a lower
score showing that the user perception and the original meaning of operators have a great
discrepancy, and “the business hall has modern supporting equipment”, “the service personnel
can determine the time to solve the problem” received a lower score. It indicates that some

service experiences affect customers’ evaluation of network service quality in the process of

service delivery.
5.3.4.1 Network service experience management

The improvement of customer service experience needs to be designed from the aspects of
customer’s feelings, emotions, thinking and actions, and planned to create positive experiences
that are compatible with mobile communication brands for customers. Specifically, it includes
enhancing the reliability of network services, improving the responsiveness of network services,
and strengthening the empathy of network services.

1. Enhancing service reliability

Reliability refers to a certain ability in network service quality, which enables service
providers to reliably and accurately fulfill their commitments in the service link. Reliability
actually requires operators to avoid errors in the process of network services and ensure the
stability and quality of network services. They should also emphasize the reliability and speed

of the network, and create a service positioning superior to the competitors.
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2. Improving service responsiveness

Responsiveness refers to a certain quality that operators need to possess. This quality
enables operators to provide customers with fast and convenient network services, improve
network services and enhance network service levels in the shortest time. Keeping customers
waiting, especially waiting without good cause, will adversely affect the experience of network
service quality (Luo & Shen, 2006). When there are accidents in network services, timely and
effective solutions will bring a positive impact on the perception of network quality. Service
responsiveness is one of the significant comparison indicators of service providers. In the future
of fierce competition among operators, response efficiency will become a strategic key to
network service competition.

3. Strengthening the empathy of service

Empathy mainly refers to the delicate and personalized concerns to customers, thinking
about what customers think and paying special attention to them. Empathy actually refers to the
“customer-oriented” service concept and service process. Its characteristics include sensitivity
to customer needs, the ability to provide personalized services, and the ability to gain customer
trust. Empathy requires “people-oriented” services to maintain the degree of satisfaction of
customers’ individual needs and the degree of confidentiality of customers’ personal

information, so that customers can enjoy the services and be respected.
5.3.4.2 Customer interaction management

1. Increasing customer willingness to interact

First of all, operators need to maintain interaction with customers in a timely and proactive
manner through various channels to make interaction simple and easy. Secondly, operators
should actively establish a customer interaction system, and clearly and plainly inform
customers of the departments where the operator accepts feedback and their contact information
and working procedures. Third, it is necessary to lower the “threshold” of customer interaction,
make it convenient for customers to perform their roles in terms of systems and facilities, and
keep the channels open, making customer interaction simple.

2. Improving the interaction ability and willingness of service personnel

Operators can enhance their ability and willingness to interact with customers by training
and motivating network service personnel, and fully interacting with customers in the network
service delivery process to satisfy customers. Operators can also optimize the content and
process of the “performance” (Pan, 2007) to maximize the ability of network service personnel,

so that they can provide tailored services according to the preferences of different customers.
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Network service personnel should take the initiative to interact and communicate with
customers. They should also watch every mood of the customers during the communication
process, understand customers’ feelings timely, change topics in time or attract customers’
attention, maintain good interaction with customers. Excellent service personnel can guide
customers to transfer to high-value services, such as upgrading 4G services to 5G.

3. Improving customer motivation to participate in interaction

When designing interactions, operators should avoid role ambiguity or role conflicts,
maintain comfortable and reasonable role boundaries, and make customers feel that they are fit
to play a role in the interaction, so that they will be willing to participate in the interaction. In
addition, in order to stimulate customers’ positive attitudes towards interaction, operators must
let customers know what benefits the interaction can bring to them (Zeng, 2007) to increase the
enthusiasm of customers to participate in the interaction. Operators can introduce measures to
encourage customer interaction, for instance, rewarding customers for their positive
interactions, so that customers are willing and doing their best to take on their roles in the
service process.

4. Improving the ability of customers to participate in the interaction

For some more complex network service products or new network service projects,
customers may not know their roles and required investment. Operators need to provide the
customer with education and training, to let them gain knowledge and capabilities required for
the interaction, and help customers understand the interaction process and their role in the
interaction process. The operators must provide necessary technical support, while on-site help

and guidance are necessary.
5.3.5 Service recovery and continuous optimization

5.3.5.1 Strengthening service remedial measures

In order to minimize the adverse impact of network service errors on operators, especially the
loss of customers, operators should pay attention to the construction of service remedial
mechanisms, actively assume responsibility for service errors, and take effective measures.
Related research (Jiang, 2005) believed that if service errors can be handled properly, they may
become the second opportunity for service providers to improve customer service experience.
Hence, once a service error occurs, an active service remediation mechanism can enhance the
corporate image. In the empirical analysis, the remedial dimension of the evaluation of network

service quality received a high score on the whole. For example, “service personnel can actively
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solve customers’ complaints”, “service personnel can take appropriate and timely measures to
remedy their service”, “customers know the response of the complaint and its handling process”
and “customers accept the results of complaint settlement” all had a gap of high perceived value
and low perceived expectation. Operators had achieved good results in the level of remedied
service. The remedial measures of network service and the attitude of service personnel in
service remedied have improved customers’ evaluation of network service, so it needs to be
maintained.

Service remediation measures can be taken in the following process:

1. Establishing a service recovery early warning system

Operators need to establish a network service remedial early warning system to discover
customer complaints, so as to determine the shortcomings of network services, and actively
look for potential network service problems. In some cases, operators also need to predict the
remediation needs, that is, to foresee the problem before it occurs and avoid it. Anomalies can
be found in increments based on historical reference values, or they can analyze customer
behavior before complaints with big data and intervene early.

2. Paying attention to customer issues

Customers usually think that the most effective remedy is for network service personnel to
proactively acknowledge the problems, for example, failures that occur during network
operation and negative effects during maintenance, and apologize to customers with care and
sincere words and relevant explanation, and solve the problem in a timely, efficient and
reasonable manner. If the customers feel that the network service personnel really want to solve
customer problems, their dissatisfaction caused by network service errors will be mitigated.

3. Solving the problems timely and quickly

Once a service error occurs, the network service personnel must quickly resolve the error,
even if it is caused by the customer, otherwise, the network service error that has not been
properly resolved will quickly expand and worsen, giving customers a second bad impression,
greatly reducing the customer’s perception of service quality. In some cases, operators need to
foresee the problem before it occurs and eliminate it. For example, technical means can be used
to detect and judge that the network traffic is not being used properly, and send SMS prompts
in time to let customers know that operators are protecting their interests.

4. Bold authorization for service personnel

In addition to targeted training on network service remediation for network service
personnel, operators should also grant necessary authorization to network service personnel so

that they have certain authority to solve problems independently. Authorization can increase
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the sense of responsibility of network service personnel, improve their initiative, enthusiasm
and creativity in their work, and quickly and timely solve customer problems.

5. Encouraging customers to submit their complaints

Customer complaints are an important source of discovering network service errors. The
survey shows that the main reason for most dissatisfied customers not to submit their complaints
is that they do not know how to accurately express their intentions or to “whom” they can
submit complaints. Thus, operators as network service providers must first establish network
service standards. For customers, the service standards of operators are service commitments.
Clear and specific network service standards can remove customers’ vague expectations and
make network services measurable. Secondly, it is necessary to design a procedure to facilitate
complaints, and publicize them widely to encourage and guide customers to report their
complaints.

6. Learning from the remedy

Service remediation is not only to make up for the insufficiency of network services and
strengthen the connection with customers, it is also an extremely valuable but often overlooked
or underutilized, diagnostic information resource that can help operators improve service
quality. By tracking the entire process of network service remediation, operators can discover
a series of urgent problems in the network service system, and timely correct some links in the

network service system, so that the network service remediation phenomenon will not occur.
5.3.5.2 Ensuring continuous service optimization

The continuous optimization of network services also follows the PDCA method. The design
of the network service system mentioned above follows a small PDCA method, while the
continuous optimization of network services is part of a larger PDCA cycle that constitutes the
outer layer. In the PDCA method, the design of the network service system belongs to the P
(plan) step, the network service quality management pertains to the D (do) step, and the service
quality evaluation and performance evaluation is C (check) step, while service recovery and
continuous optimization of services is part of step A (stop errors/improve process). Hence,
continuous network service optimization needs to be carried out based on the difficulties
encountered in each link of network service quality management and the feedback received, so
as to promote the continuous optimization of network service quality management and provide
strong assurance for the improvement of network service quality.

Continuous optimization should focus on improving the accuracy and scientificity of

network service management methods and processes to ensure that they are operable and
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executable; minimizing the occurrence of remedial phenomena and reducing the impact of
temporary and personalized services on the normal service process; strengthening execution
tracking and correcting service deviations in the first time; shortening the communication chain
between the management department and the front-line service personnel, while reducing links

and improving process efficiency.

5.4 Quality assurance measures for the implementation of network service

quality management

Clear, efficient and executable network service system design and effective, controllable and
sustainable network service quality management both need strong measures to guarantee them.
Therefore, it is necessary to establish a strong supporting service quality assurance, including

the establishment of strategies and concepts, and organizations and systems.
5.4.1 Strategy and philosophy

The main reason affecting service quality in the service industry is not only technology and
products, but more importantly, service personnel and the service itself. For the service industry,
the key to long-term profits of enterprises lies in the service quality perceived by customers.
For operators, the network services provided and the service level of network service personnel
directly determine the quality of network services perceived by customers. In empirical research
part, regarding the evaluation of network service quality, the dimension of empathy received
the lowest evaluation, including customers think that operators do not give enough care to them
and do not put the interests of customers in the first place, which has a relatively negative impact
on the evaluation of customer service quality and needs to be focused on the correction. Hence,
operators should establish a service-oriented market strategy.

1. Service strategy orientation

The service strategy is to provide a series of services to promote customer relationships.
The core of this strategy is to integrate and internalize services into the product. Compared with
competitors, the competitiveness of network operators is reflected in the level of customer
network services. The higher the quality of network services is, the easier it is to achieve market
differentiation.

Emphasizing service strategy is not to belittle technology strategy, price strategy, and image

strategy, but to put the key point of strategic thinking and management decision-making on
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service. In other words, the core capability of network operators is network services. In fact,
the network service strategy includes the core strategic content of technology strategy, price
strategy, image strategy, and it also needs to combine factors that have an important impact on
customer needs such as regional environment, social culture, and consumption habits to create
a service-oriented business strategy. Competitive advantages are established by various
elements of network services and customer relationships. Operators can rely on the differences
in network services to achieve differentiation.

2. Correcting the relationship between operation and service

The so-called correcting the relationship between operation and service is to answer the
overall positioning of the service in the company and what it can bring to the company.
Employees of all levels, especially front-line network service personnel, should form a unified
understanding of this.

With the promotion of the number portability policy in China, market competition will
expose various shortcomings in network service quality management, bring new and advanced
management concepts, and enable the entire network service industry to adapt to competition
and integrate into the world’s development trend, and the network service industry will be
transformed from an extensive development model that pursues scale and quantity to an
intensive development model that focuses on stock customers, market share, and pays attention
to benefits and efficiency. As a result, the one-sided understanding that operators and network
service personnel believe that operation with benefit is a hard indicator, while network service
without benefit is a soft indicator can be changed. The one-sided approach of focusing on
operation and neglecting service can be changed, and a mechanism of the virtuous circle of
mutual promotion and integrated development of operation and service can be formed.

3. Establishing a full service concept

The idea is the precursor of action. To behave well in network service, the traditional
service concept must be transformed, and a big service concept that customers are the core and
all forces shall be mobilized must be established. Service culture is an integral part of corporate
culture, with service values as the core, customer satisfaction as the goal, and with common
service value cognition and behavior norms as the contents. Network operators should first have
a correct understanding of the importance of network services, establish a service strategy, and
correct the relationship between operation and service. Simultaneously, they should guide all
the employees to implement the service concept within the enterprise group to form a top-down

instillation of the service concept.
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5.4.2 Organization and system

1. Updating service specifications

Operators should further standardize rules based on the network service system, truly pay
attention to the differences in their own network service types and the diversity of customer
needs, and provide precise services for the customers with different needs. Operators can
manage customers in groups in line with their preferences, industry and other characteristic
information. For example, they can push different contents according to the different needs of
each type of customer to minimize harassment and provide precise services.

2. Optimizing the organization system

In network service quality management, operators should realize the overall linkage from
headquarters to branch offices, front-line grids and business halls to enhance the core
competitiveness of operators’ overall business. For the purpose of improving the network
service system, the branches, grids, and business halls of operators should implement “customer
stratification, functional division, and service diversion” based on the scale, structure and
distribution of medium and high-value customers to provide comprehensive service solutions
for customers. And a high-quality, competitive personal service center can be established to

provide customers with personalized products and differentiated services (Du, 2015).

5.5 Summary of this chapter

This chapter is established on background research, literature research, and empirical analysis,
with PDCA as the research method, and proposes recommendations for network service quality
management optimization. The first is to analyze the content that needs to be improved in the
MC operator network service quality management and clarify the process of network service
quality management optimization, lay the foundation for the writing ideas of this chapter, then
based on the PDCA method, the recommendations for the design of the operator’s network
service system, the operator’s network service quality management, and the implementation of
guarantees for network service quality management are put forward. These suggestions may
effectively answer the fourth research question (how can the management level of network
service quality be improved based on the influencing factors?).

In the part of the operator’s network service system design, the author first suggests that
operators need to combine corporate values to formulate reasonable strategic plans, clear and

executable goals under the background of internal and external shocks; secondly, they can
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scientifically manage customers’ needs by providing choices, creating value graded services,
and communicating effective service standards, negotiating unrealistic expectations; then by
confirming basic service elements, marking the relevance of service elements, and empowering
service elements, the service elements are determined by levels. More important is the scientific
evaluation of service quality, including establishing a service quality evaluation system,
collecting evaluation feedback, and analyzing evaluation results; the author provides two
commonly used service quality evaluation methods: SERVQUAL model and TCSI, which
provide suggestions on collecting evaluation feedback from the perspectives of evaluation
methods, forms, sampling requirements, execution and execution support, and provide effective
evaluation results analysis measures such as data management and talent tool introduction. At
the end of the design of the operator’s network service system, it emphasizes the need to
continuously optimize the design of the operator’s network service system.

In the part of operator’s network service quality management, this thesis first puts forward
suggestions on network service standardization and individualization, discusses the importance
of a set of refined, quantitative, standardized, and effective network service standards, and also
points out that individualization and hierarchical network services can meet the increasingly
diverse needs of customers; then, taking the front-line customer service personnel to handle
customer complaints about network service quality as an example, it illustrates that how the
service information system can effectively improve service level. Next, this thesis puts forward
suggestions for the improvement of service personnel from three aspects of training, motivation
and cultural construction. Among them, service personnel training embodies concept training
and skills training, and service personnel incentives include salary incentives, spiritual
incentives, promotion incentives, and authorization incentives. The construction of service
culture can be carried out from the cultural content of network services, the concept of network
services, and the framework of network services. In the next step, the thesis proposes relevant
measures for service delivery process management, including enhancing service reliability,
responsiveness, and empathy to improve network service experience management, and
improving the willingness, ability and motivation of service personnel and customers to carry
out customer interaction management. In the last part of the suggestions on the operator’s
network service quality management, this thesis emphasizes the importance of service
remediation and continuous optimization. Strengthening service remediation measures include
establishing a service remediation early warning system, paying attention to customer problems,
solving problems quickly and timely, empowering service personnel, and encouraging

customers to submit their complaints; focusing on improving the accuracy and scientificity of
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network service management methods and processes is to ensure continuous optimization of
services.

Finally, in the part of the assurance measures for the implementation of network service
quality management, the author puts forward suggestions on strategy and concept, organization
and system. The suggestions for strategies and concepts include service strategic orientation,
correcting the relationship between operation and service, and establishing a full-service
concept; organization and system construction includes updating service specifications and

optimizing the organization system.
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Chapter 6: Conclusion

6.1 Research conclusion

In the context of the research on the internal and external impacts confronted by operators’
network services, by sorting out the literature related to network service quality, the author has
obtained ideas for network service quality evaluation and network service quality management.
By comparison, this thesis uses the SERVQUAL method to design the network service quality
evaluation system. Established on the SERVQUAL scale and the characteristics of network
service quality, a questionnaire is designed, and sample collection, data recovery, and data
cleaning are carried out. Through the characteristic analysis, reliability and validity test of the
sample data, the reliability and accuracy of the sample data have been proved. Subsequently,
the unweighted and weighted SERVQUAL method of network service quality index gap
analysis, and IPA analysis founded on network service quality dimensions and indicators are
carried out. These in-depth empirical analyses reveal the current status of operators’ network
service quality, as well as the main influencing factors. In the end, based on the status quo of
network service quality, the guidance of PDCA research method, and the reference to relevant
literature, recommendations on the optimization of network service quality management are put
forward from the design of operator network service system, network service quality
management at the operator level and guarantee measures of management implementation.
This thesis is dedicated to answering the four research questions raised at the beginning.
Firstly, what constitutes the quality of network service? Secondly, what the current status of
network service quality evaluation is? Thirdly, what factors may influence the network service
quality evaluation results? Fourthly, how can the management level of network service quality
be improved based on the influencing factors? In the empirical analysis part of the research, the
first three questions raised at the beginning are solved. Namely, the current situation of network
service quality is not rosy. The average expected values of customers for all network service
quality indicators are higher than the average perceived values. Network service quality consists
of six dimensions: tangibility, reliability, responsiveness, assurance, empathy and remediation.
Among them, the empathy dimension has the largest gap between perceived value and expected

value. Operators’ customer care, demand insights, service provision and quality management
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are far below customer expectations. In line with the results of gap analysis and IPA analysis
of network service quality based on SERVQUAL, there are some important factors influencing
the network service quality evaluation, including service remedy, service remedy attitude,
service personnel attitude and business ability, customer demand understanding, customer
service experience management, network service information system support, customer
interaction management, service standardization and personalization, and operator’s strategic
concept. In the optimization suggestions part of the study, the fourth question raised at the
beginning is answered, that is, the network service quality management process of the operator
has not been effectively controlled. The operators first need to design the network service
system from aspects such as the strategic planning, goal establishment, scientific management
of customer needs and levels, determining the service elements by levels, scientifically
evaluating the service quality, and optimizing the design of the service system. Second, they
should manage the network service quality from aspects such as the standardization and
personalization of the services, the support of the service information system, the promotion of
service personnel, the standardization of the service delivery process, service remediation and
continuous optimization, and finally provide guarantee for the implementation of network
service quality management from the aspects of strategy and concept, organization and system.

There are two main innovations in this research, which may make a little contribution to
the development of related fields. First, although the SERVQUAL model is widely accepted
and adopted by the academic community, the introduction of the SERVQUAL model into the
research of network service quality is a relatively new topic. Especially in recent years, the
rapid development of mobile network communication technology has brought tremendous
changes to people’s lives, the topic selection of this research appears to be particularly practical,
and it can also provide some ideas for operators in the actual network service practice. Second,
in the part of network service quality management optimization suggestions, this thesis uses the
PDCA method from the inside to the outside. This nested analysis method enables the research
to self-consistently embed small logic into large logic in the optimization suggestions, thereby

giving clear and feasible recommendations.

6.2 Research limitations

Due to many factors such as the limited literature available in related fields and the objective
conditions in the research implementation process, this thesis still has the following limitations:

1. Sample structure needs to be optimized
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In this thesis, a total of 500 questionnaires were sent out through online social platforms
and on-site collection methods. After they were sorted out and checked, 348 wvalid
questionnaires were obtained. Although the characteristics of the questionnaire sample were
well distributed in terms of gender, age group, education level, and frequency of Internet use,
and the sample reliability and validity test results were also very significant, the number of 348
questionnaires relatively small, compared to tens of millions of research object. Due to the
objective and realistic difficulty of issuing the questionnaire, some factors that may affect the
reliability and effectiveness of the sample are not reflected in the questionnaires, such as sample
industry distribution and sample preference distribution. Especially, the respondents were
mainly from Sichuan, China, and the possibility of regional deviation could not be ruled out.
The reliability and accuracy of the sample data directly determine the reliability and accuracy
of the empirical analysis conclusions, so the empirical analysis conclusions in this thesis may
also have certain limitations.

2. Model expansion

On the basis of the SERVQUAL model, this thesis expands the evaluation dimension of
network service quality and adds the remediation dimension and its four indicators. As the
remediation dimension and its four indicators are proposed based on the author’s relevant work
practice and life cognition, there are a few references. Although the validity and rationality of
the remediation dimension and its indicators have been verified by the data in this study, more
empirical studies are required to prove the validity and rationality of the remediation dimension.
Over and above, other network service characteristics such as extensiveness, scalability and
substitution are not taken into account in this study. Therefore, some uniqueness of network
services may be neglected for the influence of network service quality evaluation, and the
design of network service quality evaluation system studied may have certain limitations.

3. No main part research

Although a host of questionnaires and opinions on network service quality objects
(customers of network services) have been collected, and interviews have been made, the main
actors of network service quality management are operators. In the “Optimization for Network
Service Quality Management” section, the optimization suggestions are all made for operators.
If the operators are surveyed, the optimization suggestions put forward in this thesis will be
more targeted. However, due to the limitations of objective conditions, the author can only
explore the practical problems that operators have in the management of network service quality
and the measures they have taken and the effectiveness of these measures, combined with third-

party materials such as online news, newspapers and magazines, media interviews, social
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platforms, and professional literature. Therefore, the optimization suggestions given in this
thesis have a strong universality and are not enough to visualize the detailed measures that
operators should take. Operators are required to adopt these suggestions put forward based on

their own business conditions.

6.3 Research outlook

The outlook of this research is mainly to make up for the limitations of the research and draw
more accurate and reliable conclusions and recommendations. For good measure, due to the
rapid progress of science and technology in recent years and changes in macro policies, the
author is very interested in new measures taken by operators under internal and external shocks.

1. Optimizing sample structure

The first is to greatly increase the size of samples, conduct more extensive data collection,
and collect more different voices to make the survey and analysis results more representative.
The second is to fully consider the influence of the samples’ region, industry, and preference
on the survey results, try to achieve a more uniform region distribution, industry distribution,
and preference distribution of respondents to reduce the possibility of systematic deviation of
sample data. Besides, more scientific questionnaire survey methods can be introduced, such as
periodic or irregular surveys on the same batch of samples, or replacing the same type of
questions in the questionnaire, as well as other commonly used questionnaire survey methods,
so as to improve the accuracy and reliability of data.

2. Expanding model dimensions

In the premise of the six dimensions of empathy, responsiveness, tangibility, assurance,
reliability and remediation of this thesis, dimensions and specific indicators of the SERVQUAL
scale can be expended from other features of network service like extensiveness, scalability,
substitution, demand diversity, a combination of online and offline services, so that the network
service quality evaluation system can better reflect the gap between perceived value and
expected value of customers, and get better network service quality evaluation results.

3. The impact of the new environment

From the traditional basic phone and short message services, to the slow Internet era of 3G,
and to the era of 4G smart mobile Internet, operators have been constantly improving the level
of network services. The advent of the 5G era will also bring about tremendous changes in
network communications. In the 5G era, how will operators meet the higher requirements of

customers for network service quality, and what are the expectations of customers for network
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services in the 5G era? These questions will affect the network service quality management of
operators, and can be perceived as the direction of future extension of this research. In addition,
due to the particularity of Chinese telecom operators, the policy has a significant impact on
operators. Will the “number portability” policy introduced in 2019 greatly promote the
improvement of the operator’s network service quality? What is the path to improve network

service quality? These related questions can also be adopted as an extension of this research.
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Annex A: Pre-survey Questionnaire

Questionnaire for Operators’ Network Service Quality
The purpose of this questionnaire is to explore the network service quality of operators.
The results of the questionnaire are only made use of for academic research, and your privacy

will be protected. Please feel free to answer in accroance with the actual situation.

1. Personal information

Question Option
Are you the MC | A Yes
user? B No
gender A Male
B Female
age A Under 18 years old
B 18~30 years old
C 31~50 years old
D Above 50 years old
education level | A Junior college or below
B Undergraduate
C Postgraduate or above
Area A. First- and second-tier cities
B. Non-first- and non-second-tier cities
C. Towns

D. Rural areas

Monthly income | A. 3,000 yuan and below

B. 3,001-5,000 yuan

C. 5,001-10,000 yuan

D. 10,001-20,000 yuan

E. More than 20,000 yuan

Network usage | A High frequency users who rely on the Internet to work, study, leisure.
frequency B Intermediate frequency users who use Internet when necessary for
work or study

C Low frequency users who only use phone for communication

The year starting | A. 2002~2005

to use network | B. 2006~2010

services C.2011~2015

D. 2016~2020

2. Service quality evaluation
There are 22 questions in this part, and you have to answer your expected service and actual
operator service quality in each question. Each service is scored on a 5-point scale, with 1-5

points representing very poor, poor, fair, good, and very good respectively.
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Service

Your expectations
of the service

Operator’s actual
service level

1. The business hall has modern supporting | 12345 12345
equipment

2. Service personnel are neat and tidy 12345 12345
3. The overall environment of the business hall is | 12345 12345
comfortable and attractive

4. The intelligent voice of customer service callis | 12345 12345
intelligent and efficient to answer questions

5. The network service provided is reliable 12345 12345
6. Customer network experience problems are | 12345 12345
solved promptly and actively

7. The actual service provided is consistent withthe | 12345 12345
description of the advertisement or service

personnel

8. Effective and unblocked manual customer call | 12345 12345
service is provided

9. Service personnel can answer and solve | 12345 12345
customer problems accurately

10. Service personnel can provide timely service 12345 12345
11. Manual customer service calls can be quickly | 12345 12345
connected

12. Customer problems can be solved within the | 12345 12345
promised time

13. For complex problems, service personnel can | 12345 12345
actively seek solutions for customers

14. The service personnel can determine the time | 12345 12345
to solve the problem

15. Service personnel are skilled at solving the | 12345 12345
problems consulted by customers

16. Service personnel are competent and | 12345 12345
professional in solving various problems

17. Service personnel treat customers well 12345 12345
18. Service personnel can provide reliable | 12345 12345
solutions

19. Operators can actively take into account | 12345 12345
network experience of customers

20. Operators provide customers with personalized | 12345 12345
services

21. Operators take measures to actively understand | 12345 12345
customer needs

22. Operators put customers’ interests first 12345 12345
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Annex B: Questionnaire

Questionnaire for Operators’ Network Service Quality
The purpose of this questionnaire is to explore the network service quality of operators.
The results of the questionnaire are only used for academic research, and your privacy will be

protected. Please feel free to answer according to the actual situation.

1. Personal information

Question Option
Are you the MC | A Yes
user? B No
gender A Male
B Female
age A Under 18 years old
B 18~30 years old
C 31~50 years old
D Above 50 years old
education level | A Junior college or below
B Undergraduate
C Postgraduate or above
Area A. First- and second-tier cities
B. Non-first- and second-tier cities
C. Towns

D. Rural areas

Monthly income | A. 3,000 yuan and below

B. 3,001-5,000 yuan

C. 5,001-10,000 yuan

D. 10,001-20,000 yuan

E. More than 20,000 yuan

Network usage | A High frequency users who rely on the Internet to work, study, leisure.
frequency B Intermediate frequency users who use Internet when necessary for
work or study

C Low frequency users who only use phone for communication

The year starting | A. 2002~2005

to use network | B. 2006~2010

services C.2011~2015

D. 2016~2020

2. Service quality evaluation
There are 26 questions in this part, and each question should answer your expected service
situation and actual operator service quality. Each service is scored on a 5-point scale, with 1-

5 points representing very poor, poor, fair, good, and very good.
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Service

Your expectations
of the service

Operator’s actual
service level

1. The business hall has modern supporting equipment | 12345 12345
2. Service personnel are neat and tidy 12345 12345
3. The overall environment of the business hall is [ 12345 12345
comfortable and attractive

4. The intelligent voice of customer service call is | 12345 12345
intelligent and efficient to answer questions

5. The network service provided is reliable 12345 12345
6. Customer network experience problems are solved | 12345 12345
promptly and actively

7. The actual service provided is consistent with the | 12345 12345
description of the advertisement or service personnel

8. Effective and unblocked manual customer call | 12345 12345
service is provided

9. Service personnel can answer and solve customer | 12345 12345
problems accurately

10. Service personnel can provide timely service 12345 12345
11. Manual customer service calls can be quickly | 12345 12345
connected

12. Customer problems can be solved within the | 12345 12345
promised time

13. For complex problems, service personnel can | 12345 12345
actively seek solutions for customers

14. The service personnel can determine the time to | 12345 12345
solve the problem

15. Service personnel are skilled at solving the problems | 12345 12345
consulted by customers

16. Service personnel are competent and professionalin | 12345 12345
solving various problems

17. Service personnel treat customers well 12345 12345
18. Service personnel can provide reliable solutions 12345 12345
19. Operators can actively take into account network | 12345 12345
experience of customers

20. Operators provide customers with personalized | 12345 12345
services

21. Operators take measures to actively understand | 12345 12345
customer needs

22. Operators put customers’ interests first 12345 12345
23. Service personnel can actively solve the customers’ | 12345 12345
complaints

24. Service personnel can take appropriate and timely | 12345 12345
measures to remedy their service

25. Customers know the response of the complaintand | 12345 12345
its handling process

26. Customers accept the results of complaint settlement | 12345 12345
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Annex C: Additional Tables

Table C-1 Results of KMO test and Bartlett-Test of Sphericity of pre-survey data

Kaiser-Meyer-Olkin Measure of Sampling Adequacy 0.927

Bartlett test of sphericity Chi-square 2762.692
Degrees of freedom 231
p-value 0.000

Source: elaborated by the author

Table C-2 Cumulative Variance Contribution Rates

Factor

Initial Eigenvalues

Eigenvalue

Proportion

Rotation Sums of Squared Loadings

Cumulative Variance

Proportion

Cumulative

Factorl
Factor2
Factor3
Factor4
Factor5
Factor6

10.934
2.561
1.821
1.441
1.213
1.002

0.411
0.053
0.051
0.047
0.046
0.045

0.411
0.464
0.515
0.562
0.608
0.653

3.589
2.957
2.685
2313
1.971
1.646

0.157
0.130
0.118
0.101
0.086
0.072

0.157
0.287
0.405
0.506
0.593
0.665

Source: elaborated by the author

Table C-3 Rotated factor loading matrix

Variable

Factorl

Facto

r2  Factor3 Factor4

Factor5

Factor6

Y11
Y12
Y13
Y14
Y21
Y22
Y23
Y24
Y25
Y31
Y32
Y33
Y34
Y35
Y41
Y42
Y43
Y44
Y51
Y52
Y53
Y54

0.666
0.667
0.481
0.597

0.534
0.477
0.649
0.454

0.537
0.655
0.543
0.500

0.561
0.485
0.772
0.463

0.652
0.505
0.491
0.489
0.646

Source: elaborated by the author
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Table C-4 Expected values of different genders in independent sample t test

obs-male obs-female Mean-male Mean-female dif StErr tvalue pvalue
E(Y1) 167 181 4.142 4.147 -0.004 0.063  -0.05 0.947
E(Y2) 167 181 4.215 4.141 0.073 0.064 1.15 0.257
E(Y3) 167 181 4.096 4.085 0.011 0.063  0.15 0.866
E(Y4) 167 181 4.176 4.114 0.064 0.066  0.95 0.332
E(Y5) 167 181 4.048 4.025 0.023 0.066  0.35 0.727
E(Y6) 167 181 4.128 4.148 -0.019  0.066  -0.3 0.773
Source: elaborated by the author
Table C-5 Perceived values of different genders in independent sample t test
obs-male obs-female Mean-male Mean-female dif St Err tvalue pvalue
Y1 167 181 3.623 3.707 -0.085  0.074 -1.15 0.259
Y2 167 181 3.641 3.683 -0.042  0.068 -0.6 0.533
Y3 167 181 3.518 3.548 -0.03 0.079 -0.4 0.699
Y4 167 181 3.644 3.748 -0.105  0.079 -1.35 0.183
Y5 167 181 3.152 3.286 -0.133  0.092 -1.45 0.149
Y6 167 181 3.662 3.724 -0.062  0.074 -0.85 0.406
Source: elaborated by the author
Table C-6 One-way analysis of variance for the age
expected value test fvalue pvalue perceived value test fvalue pvalue
E(Y1) 5.58 0.001 Yl 2.07 0.104
E(Y2) 2.79 0.041 Y2 2.75 0.043
E(Y3) 2.30 0.077 Y3 3.13 0.026
E(Y4) 3.53 0.015 Y4 0.69 0.046
E(Y5) 2.17 0.091 Y5 2.94 0.033
E(Y6) 1.14 0.335 Y6 1.02 0.382
Source: elaborated by the author
Table C-7 Comparison between groups
Expected value Below 18  18~30 31~50 Perceived value  Below 18  18~30 31~50
18~30 0.336 18~30 0.359
0.082 0.154
31~50 0.403 0.067 31~50 0.461 0.102
0.020 0.915 0.028 0.405
Above 51 0.418 0.082  0.015  Above 51 0.335 -0.024  -0.126
0.097 1.000  1.000 0.613 1.000  1.000
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Table C-8 One-way analysis of variance for the education level

expected value test fvalue pvalue perceived value test fvalue pvalue
E(YD) 0.68 0.507 Y1 0.25 0.779
E(Y2) 1.24 0.292 Y2 0.15 0.857
E(Y3) 0.14 0.869 Y3 2.08 0.127
E(Y4) 0.02 0.980 Y4 0.26 0.768
E(YS5) 0.99 0.374 Y5 3.26 0.340
E(Y6) 2.02 0.134 Y6 0.61 0.544
Source: elaborated by the author
Table C- 9 One-way analysis of variance for the area
expected value test fvalue pvalue perceived value test fvalue pvalue
E(Y1) 0.82 0.481 Y1 0.39 0.763
E(Y2) 0.15 0.932 Y2 0.30 0.823
E(Y3) 1.39 0.246 Y3 0.88 0.450
E(Y4) 0.40 0.754 Y4 0.61 0.610
E(YS) 0.58 0.628 Y5 0.56 0.639
E(Y6) 0.22 0.880 Y6 0.06 0.979
Source: elaborated by the author
Table C- 10 One-way analysis of variance for the monthly income
expected value test fvalue pvalue perceived value test fvalue pvalue
E(Y1) 1.12 0.346 Y1 1.22 0.301
E(Y2) 1.42 0.226 Y2 0.77 0.546
E(Y3) 1.85 0.120 Y3 1.20 0.309
E(Y4) 3.03 0.018 Y4 0.89 0.472
E(YS5) 2.16 0.043 Y5 1.66 0.159
E(Y6) 1.72 0.145 Y6 1.32 0.262

Source: elaborated by the author

Table C-11 Comparison of assurance’s expected values between groups

3,000 yuan and  3,001-5,000  5,001-10,000  10,001-20,000
below yuan yuan yuan
20.043
3,001-5,000 yuan  1.000
-0.027 0.016
5,001-10,000 yuan ~ 1.000 1.000
-0.208 -0.165 -0.181
10,001-20,000 yuan  1.000 0.970 0.189
-0.402 -0.359 -0.375 -0.194
More than 20,000, ¢4, 0.159 0.045 1.000

yuan

Source: elaborated by the author
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Table C-12 Comparison of empathy’s expected values between groups

3,000 yuan and 3,001-5,000 5,001-10,000 10,001-20,000
below yuan yuan yuan
0.073
3,001-5,000 yuan 1.000
0.154 0.081
3,001-10,000 1.000 1.000
yuan
0.088 0.015 -0.067
10,001-20,000 1.000 1.000 1.000
yuan
-0.238 -0.311 -0.392 -0.326
More than 20,000 49 0.392 0.042 0.213
yuan
Source: elaborated by the author
Table C- 13 One-way analysis of variance for the frequency of network use
expected value test fvalue pvalue perceived value test fvalue pvalue
E(Y1) 0.60 0.548 Y1 1.31 0.272
E(Y2) 0.24 0.785 Y2 2.19 0.114
E(Y3) 0.65 0.524 Y3 2.05 0.130
E(Y4) 1.37 0.256 Y4 3.25 0.240
E(YS5) 1.40 0.247 Y5 6.20 0.202
E(Y6) 0.71 0.492 Y6 0.27 0.766
Source: elaborated by the author
Table C-14 One-way analysis of variance for the years of network use
expected value test fvalue pvalue perceived value test fvalue pvalue
E(Y1) 4.41 0.105 Y1 1.39 0.245
E(Y2) 1.55 0.202 Y2 0.31 0.815
E(Y3) 0.49 0.688 Y3 1.75 0.156
E(Y4) 0.66 0.578 Y4 1.01 0.389
E(YS5) 1.12 0.339 Y5 1.25 0.292
E(Y6) 1.29 0.277 Y6 0.53 0.663
Source: elaborated by the author
Table C-15 Results of KMO test and Bartlett-Test of Sphericity
Kaiser-Meyer-Olkin Measure of Sampling Adequacy 0.892
Bartlett test of sphericity Chi-square 1740.755
Degrees of freedom 325
p-value 0.000
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Table C-16 Cumulative variance contribution rate

Initial eigenvalue

Rotation sums of squared loadings

Factor Eigenvalue Proportion = Cumulative  Variance  Proportion = Cumulative
Factor]l  10.953 0.371 0.371 4.578 0.160 0.160
Factor2  2.720 0.092 0.463 3.963 0.139 0.299
Factor3  2.033 0.069 0.532 3.481 0.122 0.420
Factor4  1.711 0.058 0.590 2.679 0.094 0.514
Factor5  1.363 0.046 0.637 2.259 0.079 0.593
Factor6  1.035 0.035 0.672 1.955 0.068 0.661

Source: elaborated by the author

Table C-17 Rotated factor loading matrix

Table C-18 Analysis of reliability results of network service quality dimension

Variable Factor 1 Factor2 Factor3 Factor4 Factor5 Factor6

Y11
Y12
Y13
Y14
Y21
Y22
Y23
Y24
Y25
Y31
Y32
Y33
Y34
Y35
Y41
Y42
Y43
Y44
Y51
Y52
Y53
Y54
Y61
Y62
Y63
Y64

0.469
0.492
0.732
5.281

0.632

0.617

0.544

0.599

0.471
0.717
0.511
0.624

0.467
0.621
0.549
0.763
0.545

0.565
0.626
0.471
0.483
0.687

0.678
0.549
0.673
0.589

Source: elaborated by the author

Service
dimension

quality Expected value
Cronbach’s alpha

Perceptual value
Cronbach’s alpha

Items

Y1 Tangibility 0.8291
Y2 reliability 0.7112
Y3responsiveness  0.6972
Y4 assurance 0.6807
Y5 Empathy 0.7206
Y6 Remediation  0.7068

0.8194
0.7244
0.6566
0.7778
0.7687
0.7671

SN N LY TV NN

Source: elaborated by the author
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Table C-19 The correlation between the dimensions’ expected values and the total scores of quality

evaluation on network service

E(Y1) E(Y2) E(Y3) E(Y4) E(Y5) E(Y6)
Pearson value 0.775 0.806 0.826 0.788 0.736 0.674
Sig. 0.000 0.000 0.000 0.000 0.000 0.000

Source: elaborated by the author

Table C-20 The correlation between the dimensions’ perceived values and the total scores of quality

evaluation on network service

Y1 Y2 Y3 Y4 Y5 Y6
Pearson value  0.711 0.781 0.828 0.751 0.800 0.631
Sig. 0.000 0.000 0.000 0.000 0.000 0.001

Source: elaborated by the author
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Annex D: Additional Figures
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Figure D-1 The share of US services sector in GDP

Data Source: Federal Reserve Economic Data
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Figure D-2 CNKI’s literature on “quality of service” changes from 1999 to 2018

Source: elaborated by the author
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Figure D-3 Changing trend of quantity of CNKI’s literature on the “quality of network services”

Source: elaborated by the author
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Source: Gronroos (1984)
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Figure D-8 The determinants of customer perception of service quality

Source: Parasuraman et al. (1985)
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Figure D-9 Comparison of SERVQUAL and SERVPEREF scales
Source: R. H. Wang (2013)
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Figure D-10 Process-based quality management system operation and control

Source: L. Chen (2014)
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Figure D-11 Quality management system process

Source: elaborated by the author
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Figure D-12 Quality management cycle work procedures
Source: X. Q. Li (2012)
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Figure D-13 PDCA cycle and method
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Figure D-14 Fishbone diagram model
Source: Ishikawa (1990)
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