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I. Introduction 

 Although DAPA aims to achieve budget reduction for 

the public and provide the best administrative service to the 

companies and military agencies while procuring military 

supplies, promoting defense businesses, and acquiring 

optimal weapon systems, there have been some problems in 

their IT service management: 

- Due to the insufficient integrated management system 

based on the individual monitoring systems for each system 

and task, rapid response to system incidents is difficult. 

- Information is not shared efficiently as their 

countermeasures and system recovery methods often 

depend on an individual’s experience or expertise. 

Moreover, the instructions for dealing with incidents are 

mainly managed with documents. 

 Proper business process and IT service system should 

be established together with an efficient IT process to 

maintain or improve the quality of service or develop a new 

business model [1-2]. In such regard, ITSM (IT Service 

Management) is the key to the solution. ITIL (IT 

Infrastructure Library)-based ITSM supports efficient 

system management without complicating the service 

process by providing guidance on how to achieve the 

management objectives strategically while consistently 

improving the quality of service. Since such ITSM system 

is expected to be able to provide high-level service to 

customers who are utilizing IT services in the military 

acquisition sector, this study attempted to analyze the level 

of satisfaction with ITSM application in the sector and 

proposed the development direction for the future [3-4]. 

As a result of applying the concept of ITSM to these 

problems, some improvements have been made so that, 

after analyzing them, an attempt will be made to redefine 

the future performance goals and present the possibility of 

continuous development of IT service in military 

acquisition programs considering the factors involved in 

achieving satisfactory service. Therefore, this study 

described the system proposed by a small defense company 

in the Republic of Korea.  

In this study, processes and function automation were 

implemented with focus on IT services and service desk 

based on ITIL v2 in order to establish, develop, and operate 

the processes needed to provide services to customers 

effectively.  

As such, this study is meaningful since it checks the 

importance of integrated management and satisfaction with 

various IT services based on those processes. 
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Due to the advancement of ITIL establishment, however, 

ITIL v3 is changing according to business value by 

strengthening the service life cycle viewpoint with focus on 

business value (ranging from IT planning to service design, 

operation, improvement, and strategy), strengthening IT 

governance support, and defining IT service as an asset that 

provides utility and assurance for business. 

The recently released ITIL v4 focused on adaptation, 

adjustability, customization, and flexibility in IT service 

management. ITIL v4 expanded the existing concept with 

focus on value creation, process automation, and 

performance improvement, and it is increasing the 

importance of governance, reliability, stability, information 

security, and data security. 

On the other hand, this study conducted research on the 

integrated management of IT services provided by Korea's 

national defense acquisition system, which was developed 

based on ITIL v2 as the existing system, and investigated 

the level of satisfaction with services with focus on 

ensuring that it can be used for understanding the necessity 

of the system and its advancement in the future. 

 

II. Related Research 

In the domestic ITSM market, with the announcement of 

ITILv3, the IT Governance field is expected to be added to 

the existing service desk and service level management 

fields operated with ITILv2. The expansion to IT 

Governance, which will include project and portfolio 

management, signifies the further advance of ITSM [5], [6]. 

Major target companies are those that have introduced 

ITSM systems into their business for more than two or three 

years, accounting for about 20~30% of all companies 

adopting ITSM. Thus, the demand for achieving IT 

Governance is expected to grow continuously for the ITSM 

market; based on such forecast, all the companies 

mentioned earlier are focusing on their customer 

requirements to increase customer satisfaction with their 

ITSM systems as well as seeking maximum return on their 

investment [7], [8]. 

In summary, we would like to emphasize again that the 

main contribution of this study is that it has proven, through 

scientific analysis, that the overall satisfaction level 

increased by managing the problems associated with 

service inconveniencies or operation efficiencies of the 

previous distributed systems. 

On the other hand, ITIL v4 was officially released in the 

first quarter of 2019. ITIL has not been changed 

significantly since the last update in 2011 save for minor 

changes, but its framework is changed to a large extent [9], 

[10]. 

As the characteristic of the new version, the existing 

concept is expanded with focus on value creation, process 

automation, and performance improvement while 

maintaining the existing framework of ITIL v3. In 

particular, it is noteworthy that enterprise collaboration and 

communication are encouraged, and changes are made to 

accommodate agile and DevOps (Development Operations) 

in the ITIL framework [15]-[19]. 

 

2.1. History of ITIL 

Let us look into the root of ITIL before describing what 

agile and DevOps are and why international IT service 

standards accommodate such culture [10], [11]. 

The CCTA (Central Communications and 

Telecommunications) Agency in the UK devised a set of 

recommendations for "a practical, convenient framework 

for businesses to define, plan, support, and provide IT 

services” in the 1980s. ITITL v1, which began as a 

collection of books on how to manage and implement IT 

services based on the CCTA recommendations, was 

composed of more than 30 books and published from 1986 

to 1996 [12], [13]. 

Published between 2000 and 2001, ITIL v2 is a set of 

books on the process guidelines related to various areas of 

IT such as management, application, and service. The 

books were combined and published as eight books. CCTA 

in the UK was integrated into the OGC (Office of 

Government Commerce) in April 2001 [14]. 

OGC released “ITIL v3” in May 2007, which is currently 

known as the ITIL 2007 edition. ITIL v3 consists of 26 

processes and functions and covers five key processes. 

On the other hand, ITIL was updated again in July 2011. 

The guidelines, which clearly defined the processes that 

have not been defined at the time, were included, and the 

problems of the previous versions (lack of consistency and 

various errors) were fixed before completing the current 

ITIL v3. 

 

2.2. Agile and DevOps 

The Agile methodology is a software development 

methodology that is a compromise between unplanned 

development methods and excessively planned 

development methods. The waterfall development method, 

a traditional development method, was borrowed from the 

construction field; it consists of requirement definition → 

analysis → design → implementation → test → execution 

[15]-[17]. 

One of the important weaknesses of Agile Development 

when dealing with high-integrity software system is that it 

is lack of proven method in dealing with nonfunctional 

requirements [18]. Other method shows [19] a promising 

opportunity to improve Agile Development [20] from the 

requirements aspect. 

Nonetheless, the waterfall development method has a 

disadvantage, i.e., it is difficult to change in line with the 

customer’s requirements because the next phase cannot be 

started before the previous step is completed, and the 



Journal of Multimedia Information System VOL. 7, NO. 1, March 2020 (pp. 55-72): ISSN 2383-7632 (Online) 

http://doi.org/10.33851/JMIS.2020.7.1.55  
 

57 

 

development output can be checked in the later 

development phase only. 

On the other hand, the agile development method is used 

to develop software gradually and repetitively like an 

assembly line in the manufacturing industry. There is a 

higher possibility of obtaining needed software at the end, 

because development is conducted by repeating short-term 

development and receiving feedback repeatedly, which is 

called “Iteration.”. 

In other words, unlike the previous methodologies that 

took the lead through planning, the agile development 

methodology creates prototypes ceaselessly at regular 

intervals without development based on forecast and 

develops large-scale software by adding and modifying the 

basic requirements from time to time as the need arises. 

DevOps is a compound word consisting of software 

development and operation and can be defined as any 

development environment or culture that emphasizes 

communication, collaboration, and integration between 

software developers and IT professionals. It is a culture 

wherein interdependent response between software 

development organizations and operation organizations is 

emphasized, and organizations develop and deploy 

software products and services within a short period of time. 

This culture enables actual task performers to concentrate 

on service improvement activities at a higher level by 

developing and deploying services as soon as possible 

through the automation of tasks that were already proven 

and repeated by the organization through the integration of 

development and operation. The ultimate goal of DevOps 

is to increase efficiency and raise effectively the standard of 

the service provided by the enterprise quickly from the 

perspective of the customers who actually use the service 

[20], [21]. 

 

2.3. Impact of ITIL v4 

Agile and DevOps are still unfamiliar to or rejected by 

the Korean public sector and institutions. Likewise, many 

persons in charge and developers in corporations consider 

Agile to be an impractical or an unrealistic concept that 

does not match the reality of Republic of Korea. 

On the other hand, ITIL has been continually developed 

mainly by foreign joint ventures since its introduction in 

Korea in 2000. Governments and many companies are 

using the ITSM solution that implements the ITIL v3 

concept. The ITSM currently used by many institutions has 

its limitations, however. 

Most ITILs started as a form of SLA (Service Level 

Agreement) requested by the user to manage effectively the 

IT infrastructure in the early days. It began by applying first 

the matter that can be applied in the IT infrastructure 

environment, which is easy to measure and manage, 

because it was difficult to find SLA-based cases in Korea. 

Focusing on infrastructure-focused cases, infrastructure-

oriented indicator management, and SLA measurement 

items since then, the ITSM solution was also developed in 

line with such matters. 

Given this situation, even the ITSM solutions introduced 

by organizations that manage infrastructures and services in 

an integrated manner are concentrating on infrastructures. 

Many IT managers are having difficulty managing software 

or services using ITSM, because software control know-

how or indicators are not applied. The same is true for most 

private companies. 

The biggest difficulty lies in managing quick and various 

requests for service improvement or change using the 

existing ITIL. The decision-making process became 

complex as the focus of ITIL is the CAB (Change Advisory 

Board), which is inevitably accompanied by the problem of 

taking a long time before end-user demands are reflected to 

real services. 

Second is the difference in viewpoint. When an IT 

service is developed and launched, operation is performed. 

The purpose of development is to modify and patch quickly 

when a problem occurs, but that of operation is to provide 

stable services. As a result, operation tries to avoid changes 

because it can be difficult if a server fails due to change. 

Such difference in point of view inevitably leads to conflict. 

Third is the lack of flexibility. Recently, communication 

with IT departments has become increasingly more 

important as more departments need to access IT and IT 

systems from the service aspect. Nonetheless, the existing 

ITIL v3 has limitations in reflecting this requirement 

flexibly. 

Fourth, introducing an ITSM that complies with ITIL v3 

costs a lot. Since raising quality by improving the way IT 

services are managed does not come cheap, it was difficult 

for companies with insufficient financial resources to adopt 

and manage ITSM. As a result, conglomerates and SMBs 

could not use ITSM universally. There was also the problem 

of insufficient experience in best practices and better 

management indicators, which could be obtained if ITSM 

was used in many places [21]. 

If ITIL v4 including Agile and DevOps is released as a 

solution to cope with these difficulties, the Korean 

government and many enterprises are expected to follow 

suit. Accordingly, many ITSM solutions will implement the 

Agile and DevOps concept.  

If it is done, it will be a solution to the current ITIL v3-

based operations that currently experience difficulties. 

Software development and operations will be managed by 

the ITIL management tools applied with ITIL v4, instead of 

a separate project management tool. Literally, DevOps, 
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development and operation, will be linked as one to provide 

continuous, fast services. 

 

2.4. Definition of ITSM 

ITSM is an IT service management framework that aims 

to prevent the deterioration of service quality due to 

diversified IT management environments, lack of standard 

management system, and unstable system operation and 

provide the details of the standard IT service management 

process, organization, and technology based on ITIL, the 

best operation/management practice for securing higher-

level service quality and competitiveness [22-24]. 

As the best practice of ITSM, ITIL is a reference of the 

IT-related standard operation process for companies. ITIL 

originated from the 45 books first published in 1986 by 

British government agency CCTA, currently known as 

OGC to provide guidance for systematically managing the 

information infrastructures of all government agencies. 

Figure 1 presents the elements making up an ITSM 

system, the most important of which is the IT process, 

which is the process of providing and supporting IT service. 

The next most important part involves manpower and 

organization. It is essential that manpower with the skills 

and abilities necessary for providing optimal IT service be 

fostered/secured, that an organization be established with 

them, and that an appropriate role be assigned to each of 

them. 

Fig. 1. ITSM Process. 

 

The technology used here refers to the tool or solution 

required to provide optimal IT service; without such 

element, the effects of ITSM cannot be realized properly. 

Recently, many solution companies have released solutions 

related to ITSM. Figure 2 shows ITSM System Layer. 

 

Fig. 2. ITSM System Layer. 

 

2.5. ITSM Process Model 

In examining the IT process models for ITSM, some of 

the major models include CobiT (Control Objectives for 

Information and related Technology), ITIL, and CMM 

(Capability Maturity Model). Among them, the one most 

closely related to ITSM and which has relatively detailed 

contents is ITIL. The core elements of ITSM are the service 

delivery and service support processes, which are 

considered to be the two major components of the service 

management presented by the ITIL framework as part of 

ITIL as a set of best practices (i.e., standardized best 

practices of IT resources, organization, and operations for 

IT service management). The service delivery process sets 

the level of IT service to allow a company to maintain it to 

achieve its business goals, whereas the service support 

process consists of support processes for service provision. 

The major processes are described as follows. 

 

2.5.1. ITIL and eSCM 

Although the models for ITSM include CMMI 

(Capability Maturity Model Integration), MOF (Managed 

Object Format), ITIL (IT Infrastructure Library), eSCM 

(eSourcing Capability Model), etc., only ITIL and eSCM 

will be introduced in this paper. ITIL is recognized as the 

industry standard. 

 

2.5.2. ITIL (IT Infrastructure Library) 
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First developed by CCTA (Central Computer and 

Telecommunication Agency; UK), ITIL (IT Infrastructure 

First developed by CCTA, ITIL is a library that has been 

published in book form and which contains practices 

associated with IT service operation. Although ITIL had 

focused on the operation of IT infrastructure in the early 

stage, it has been expanded by including a series of best 

practices for managing IT services after its effectiveness 

was validated by several organizations and it was placed 

under the supervision of OGC. It is primarily divided into 

two domains: Service Delivery, which defines all types of 

processes necessary for the contract and monitoring of the 

service level agreed upon with customers; and Service 

Support for the operation and support of service delivery 

processes. 

The respective service modules of the former and the 

latter are not operated or applied separately but can be 

completed by the overall flow and circulation of processes. 

ITIL-based certification (BS15000) can only be given by 

BSI; even though OGC currently has the right, many IT 

companies including MS (Microsoft), HP (Hewlett-Packard 

Co.), IBM (International Business Machines Co.), CA (CA 

Technologies), etc. are participating in its development and 

the supplementary work for each domain, based on the 

principle of making it applicable to and independent of the 

client-server environment and e-business environment of 

any company. ITILv3 is currently being adopted, and it is 

possible to acquire ISO90012 (International 

Standardization Organization) or BS15000 (British 

Standard 15000) certification if a certain service adopts this 

standard [22]-[24]. 

 

2.5.3. eSCM (eSourcing Capability Model) 

eSCM was originally developed to assess the 

competency of IT outsourcing service providers objectively 

and improve the quality of service. At the same time, it is 

the model for evaluating the capability of IT service 

providers. eSCM was developed by CMU (Canadian 

Maritime Union) after benchmarking the existing ISO9000, 

MB (Malcolm Baldridge), COBIT (Control Objectives for 

Information and Related Technologies), ITIL, etc. It 

consists of some of the major issues pertaining to 

outsourcing tasks, such as proposal, negotiation, contract, 

service design, construction, service provision, and service 

level management, and the definitions of 85 practices in 10 

areas (i.e., knowledge management, manpower 

management, performance management, relationship 

management, risk management, contract management, 

service design & establishment, service provision, service 

transfer). Similar to CMM (Capability Maturity Model), it 

adopts five competency levels for certification by CMU 

[25]-[27]. 

2.5.4. Comparison between ITIL and eSCM 

As the working-level practices for service quality 

improvement for IT organizations, ITIL places emphasis on 

the basic service operation and support tasks necessary for 

ensuring the internal stability of the IT-related 

department/section of an IT company to improve their IT 

service quality. In contrast, as the first specialized 

certification standard for IT outsourcing services, eSCM 

has as its main interest the management of the relationship 

between the IT outsourcing provider and customer and 

service proposal/negotiation/contract/design and 

construction/provision/support until the end of the contract. 

Table 1 shows the comparisons. In short, while eSCM 

provides the guidelines for the pre-business phase, ITIL 

specifies the service design, establishment, and provision 

stages [28], [29]. 

 

Table 1. Comparison with eSCM. 

Category eSCM ITIL 

Object of 

Development 

Developing the 

process capability 

of IT outsourcing 

service provider 

& management of 

relationship with 

the ITO user 

Database organized 

for easy 

understanding of best 

practices in the IT 

service management 

field 

Focus Certification of 

comprehensive 

process maturity 

for the 

management of 

ITO business 

cycle and projects 

Improvement of IT 

service operation & 

support tasks 

Coverage Entire life cycle 

and support 

process 

IT service operation 

& support 

Evaluation 

Method 

Measurement of 

phased maturity at 

organization 

levels through 

CMU or other 

qualified 

institutions 

Verification of 

internalization 

capability of ITIL by 

senior panel 

Certification 2~5-level 

certification for 

organizational 

maturity 

Examination of 

compliance with the 

BS15000 standard 

 

Recently, the concept of ITSM has become a popular 

solution for issues pertaining to corporate IT service 

management; it has become clear that most of the company 

businesses categorically depend on the quantity, quality, 

and availability of services provided and supported by the 

ICT infrastructure when IT infrastructure is used widely. 

Therefore, the insufficient working capital and lack of 

flexibility of SMEs in terms of R&D have always been the 

major issue especially when it comes to developing new but 
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innovative weapons systems requiring cutting-edge 

technologies. Their limited service and support to the 

customers often cause them to fall way behind large and 

multinational corporations. Still, it does not mean that their 

potential should be disregarded, as history shows that small 

but innovative companies can be quite successful in the hi-

tech field. Their technical or technological capability is still 

vital to the military industry as it can break fresh ground for 

the future with novel concepts. With just a little support, the 

entire military industry can enjoy the benefits of partnering 

with SMEs when developing new and advanced weaponry 

or weapons systems. 

 

2.6. Information Service Quality Measurement 

2.6.1. Service Quality 

The definition of service varies by each researcher, but 

we can see that each researcher makes a variety of 

definitions, with all researchers agreeing on the 

intangibility and characteristics consumed at the same time 

as production. Kim [30] and Han [31] have noted that a 

service is defined as an intangible asset that is produced by 

the service provider by providing part of the work or 

produced by the service provider and the customer 

interacting to meet the needs of the customer. 

An et al. [32] defined the service as follows: it defined a 

service as an intangible activity that provides customers 

with some satisfaction with performance but cannot be 

owned or stored and transported. 

According to the Parasuraman, Zeithaml and Berry [33], 

the concept of quality of service is harder to assess than 

quality of product, the perception of quality of service 

comes as a result of comparisons between consumers' 

expectations and actual performance of services, and the 

assessment of the quality of service by consumers also 

includes an assessment of the delivery process of services, 

including service performance. Grönroos [34] explained 

that "Perceived service quality" is perceived as a difference 

between expected and experienced quality and noted that 

the quality of two dimensions of process quality and 

resulting quality is formed through a filter called the image 

of the service provider or service provider. 

Parasuraman, Zeithaml and Berry [33] have developed 

the SERQUAL model. The model consists of the service 

quality into 22 categories of five dimensions: tangible, 

reliable, responsive, confident, and empathy. Meanwhile, 

Rust and Oliver [35] have proposed that service quality in 

three dimensions: service product, service delivery and 

service environment. Lee and Ra [36] highlighted that 

service quality in three dimensions is referred to as process 

quality, result quality and environmental quality, and can be 

evaluated as a very logical and comprehensive model from 

an intuitive or practical point of view. 

2.6.2. Service Value 

Ettinger [37] said that in order to establish a successful 

strategy, consumers should evaluate the service value 

recognized by consumers, saying that the service value 

recognized by consumers is directly affected by the quality 

of the services received. Lee [38] pointed out that most 

studies show that quality of service affects the value of 

service, including that of quality of service affects the value 

of service. Conversely, Parasuranman et al. [39] noted that 

system availability, the nature of system quality during 

service quality, is not significant to perceived value, namely 

service value. Most studies have pointed out that the higher 

the quality of the service, the higher the value of the service, 

but that the relationship between the two is not significant. 

Therefore, it is meaningful to analyze whether ITSM's 

quality of service factors have a significant positive impact 

on the value of the service. 

 

2.6.3. Service Satisfaction 

Richard, L.O [40] attributed satisfaction to emotional 

variables formed by prior factors and quality of service to 

the recognition of the recognition of excellence in the 

individual attributes of services. Choi and Kang [41] 

studied and analyzed that customer satisfaction of 

hospitality companies (hotels, restaurants, lodging, etc.) 

does not have a significant positive impact on financial 

performance, but customer satisfaction of non-return 

companies (banking, hospital, distribution, etc.) has a 

significant impact on financial performance. 

 

2.6.4. Service trust 

Cha [42] pointed out that trust builds a lasting 

relationship when the customer is positive or emotionally 

trusted with the employee, and that a successful relationship 

with the service provider and the customer strengthens the 

relationship by allowing the service provider to trust in the 

customer's interests and to immerse itself in that 

relationship. Kim [43] noted that service confidence is 

being used as a concept similar to belief, conviction, 

expectation, consistency, safety, and so on, but various 

concepts are established according to the perspective, 

circumstances, and targets of the study on trust, which in 

marketing is 'trusted, belief, expectation, or certainty' and 

secondly 'convincing the other's dependence on the other. 

Service trust can be seen as being formed when the 

performance expected in advance by actual perceptual 

performance is reached. By summing up the preceding 

studies, a customer confidence is the same concept as 

service confidence and the customer confidence term is 

judged by service trust and research analysis was conducted. 
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2.6.5. Relationship among service confidence, value, and 

satisfaction 

Through consideration of various research literature, we 

reviewed the identification of the relationship among 

service confidence, value and satisfaction. In particular, 

Park analyzed that the value of a service does not directly 

affect service confidence, whereas it affects service 

confidence through an intermediary variable called service 

satisfaction [44]. Kwon et al. [45] demonstrated that visual 

value and investment value had a positive impact on trust, 

the higher the value perceived, the higher the service 

satisfaction, and the more satisfied the customer, the higher 

the confidence. Through consideration of various research 

literature, the service value and the service satisfaction have 

been identified as variables that affect the service 

confidence. In this study, we verify whether ITSM's service 

value has a significant positive impact on service 

confidence, along with research and analysis of whether 

service satisfaction factors have a significant positive 

impact on service confidence [46]-[51]. 

 

III. ITSM Military Service 

 

Figure 3 shows the comprehensive status board which is 

used as a window to achieve smooth communications. The 

integrated operation management system provides the IT 

service management status through a digital dashboard after 

establishing linkages between the service desk, service level 

management system, integrated resource management 

system, and integrated security management system. The 

weekly failures, entire structure compositions, weekly 

failure developments, weekly failure handlings, and weekly 

change-processing rates are presented with graphs on the 

board and the failure status can be retrieved based on a 

specific condition such as the name of the institution or task 

entered arbitrarily. Additionally, detailed information such 

as the status for processing requests, failure registration 

information, failure result information of particular failure is 

provided.  

 
Fig. 3. ITSM Military Service comprehensive status board. 

In Figure 4, the basic data for calculating service levels 

provides the individual baselines for the number of failures, 

target-time compliance rates, rate of operation, security 

breach incidents, and user satisfaction based on the (SLA) 

Service Level Agreements. The information collected by the 

integrated operation management system for the service 

levels is used to calculate individual service levels based on 

the service target, operation & performance information, 

and service level management agreement. The resulting 

service levels are then provided to the user/operator as the 

information with which he/she can assess and manage 

his/her own levels. 

 

 

Fig 4. Military Service Level Agreements (MSLA) 

 

IV. Performance Evaluation: Concepts of 

Service Satisfaction and Analysis of 

Hypothetical Models 
 

This study analyzed the characteristics of empirical 

samples by using the Mahalanobis distance to check the 

sincerity of 155 responses to the survey and used 154 data, 

excluding 1 response, for the analysis. Table 2 shows the 

characteristics of the survey samples. 
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Charge 
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Table 2. General Characteristics of Survey Subjects. 

Survey Subjects Frequency Percentage 

Age 20s 18 11.7 

30s 54 35.1 

40s 42 27.3 

50s 40 26.0 

Total 154 100.0 

Department Program Management 

Division 
29 18.8 

Contract Management 

Division 
47 30.5 

Administrative 

Division 
75 48.7 

Others 3 1.9 

Total 154 100.0 

Position Captain / Grade 7 9 5.8 

Major / Grade 6 50 32.5 

Lieutenant Colonel / 

Grade 5 
74 48.1 

General Manager or 

Team Manager 
21 13.6 

Total 154 100.0 

Experience 1 - 2 years 3 1.9 

3 - 5 years 18 11.7 

5 - 7 years 35 22.7 

7 -10 years 35 22.7 

10 years or longer 63 40.9 

Total 154 100.0 

 

In terms of the position of respondents of the survey, 

those working in the administrative division and having 

experience with ITSM services accounted for the highest 

portion. The analysis of the survey subjects showed that 84% 

were middle managers or higher-ranked, confirming the 

validity of the response. 

 
Table 3. Results of Reliability Analysis. 

Reliability 

Analysis Factor 

Cronbach’s 

Alpha 

Initial 

Items 

Final 

Items 

Human Quality .843 6 5 

System Quality .784 6 3 

Result Quality .776 5 3 

Service Value .694 3 3 

Satisfaction 

with Service 
.849 3 3 

Service 

Reliability 
.842 4 4 

All items had Cronbach's alpha coefficient of 0.6 or higher; 

thus, they were confirmed to have internal consistency. 

 

Reliability means that “the same results are obtained 

when the measurement target is measured multiple times, 

and there is internal consistency among the items 

constituting an indicator.” We used Cronbach's alpha 

coefficient to analyze and confirm the internal consistency 

of reliability and the SPSS program for statistical analysis 

and confirmation. Cronbach's alpha coefficient is used to 

improve the measurement reliability by identifying items 

with low internal consistency and removing them from the 

measurement. The alpha coefficient is a value between 0 

and 1, and a high value means high reliability. A value 

between 0.8 and 0.9 is generally considered highly reliable, 

and a value between 0.6 and 0.7 is generally considered 

reliable. Items with alpha coefficient of 0.6 or lower are 

considered to have no internal consistency. Table 3 shows 

results of reliability analysis. 

 

V. Performance Evaluation: Feasibility 

Analysis 
 

5.1. Exploratory Factor Analysis 

 

Table 4 shows the result of the exploratory factor analysis 

of the measured items. The first exploratory factor analysis 

of ITSM's service quality factor showed sufficient total load 

value of 67.133%, but the second exploratory factor 

analysis was performed since system quality factors 4, 5, 

and 6 were not grouped and were consequently removed 

although system quality factors 1, 2, and 3 were grouped. 

As a result, the total load value increased to 72.191%, 

confirming that the same grouping of the hypothetical study 

model was possible. 

 

5.2. Fit Analysis of Individual Factors 

 

The fit analysis of individual ITSM service quality 

factors analyzes the similarity between the study model and 

individual factors. The high fit range of an individual factor 

means that the study model represents the factor well. The 

analysis results indicate high convergent validity of the two 

relationships. Table 5 shows the chi-square and RMR 

values used for the model fit analysis. 

The analysis of the chi-squared values checks the fit with 

the measured item of the questionnaire. This study 

performed the fit analysis, but the result was meaningless 

since the chi-squared p-value was significant. As such, we 

performed the fit analysis with RMR, and it showed that the 

quality factor was fit when the RMR value was 0.08 or 

lower. Since all RMR values of the factors are in the range 

of 0.08 or lower, we conducted the study by reflecting the 

first and additional exploratory factor analyses and 

excluding human quality factor 6, system quality factor 4, 

system quality factor 5, system quality factor 6, result 

quality factor 4, and result quality factor 5. 

 

5.3. Fit Analysis of All Factors 

 

We analyzed the factor load with the analysis result of 

the convergent validity of the potential factors to check the 

fit of all factors of the hypothetical study model.  

Table 6 shows the result of the first-factor load. A factor 

load square of 0.5 or higher mostly indicates important 

convergent validity, and that between 0.4 and 0.5 indicates 

convergent validity. 
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Table 4. Results of Exploratory Factor Analysis. 

 
Component 

1 2 3 4 5 6 

Human 

Quality 1 
.053 .744 .258 -.040 .071 -.015 

Human 

Quality 2 
.264 .854 .148 -.054 .017 .052 

Human 

Quality 3 
.254 .784 .025 .039 .175 .028 

Human 

Quality 4 
-.101 .612 .226 .253 .276 .403 

Human 

Quality 5 
-.025 .654 .046 .155 .252 .250 

System 

Quality 1 
.135 .171 .770 .007 .286 .007 

System 

Quality 2 
.028 .126 .837 .074 -.086 -.254 

System 

Quality 3 
.024 .189 .802 .157 -.092 .195 

Result 

Quality 1 
-.049 .021 .292 .777 .209 .276 

Result 

Quality 2 
.013 .130 -.106 .800 -.037 -.262 

Result 

Quality 3 
-.008 -.034 .125 .833 .213 .142 

Service 

Value 1 
.228 .080 -.048 .155 .779 -.015 

Service 

Value 2 
.318 .267 .111 .348 .590 .092 

Service 

Value 3 
.120 .273 .069 .049 .669 .207 

Satisfaction 

with 

Service 1 

.429 .258 .004 .006 .376 .509 

Satisfaction 

with 

Service 2 

.590 .137 -.076 .080 .254 .573 

Satisfaction 

with 

Service 3 

.548 .263 -.106 .066 -.006 .681 

Service 

Reliability 

1 

.682 .169 .253 .006 .221 .173 

Service 

Reliability 

2 

.889 .100 .077 .081 .085 .003 

Service 

Reliability 

3 

.848 .058 .013 -.008 .064 .021 

Service 

Reliability 

4 

.680 .061 -.034 -.247 .292 .266 

“Factor extraction method: Principle component analysis 

Rotation method: Varimax with Kaiser normalization” 

The measured items of the service human quality factor, 

system quality factor, and resultant quality factor of 

ITSM with low component value were removed to 

ensure the consistency of the service factors of the study 

mode. 

 
Table 5. Results of Fit Analysis. 

Subject 

χ2 
RMR 

(≤.08) 
Remarks 

χ2 DF 
P 

(≥.05) 

Human 

Quality 
21.254 9 .011 .018  

Human 

Quality* 
14.096 5 .015 .017 

Human quality 6 is 

removed. 

System 

Quality 
70.268 9 .000 .044  

System 

Quality* 
0 - - 0 

System qualities 4, 5, 

and 6 are removed. 

Result 

Quality 
70.590 5 - .078  

Result 

Quality* 
0 - - .035 

Result qualities 4 and 

5 are removed. 

Service 

Value 
- - .273 .000  

Satisfaction 

with 

Service 

- - - .000  

Service 

Reliability 
2.599 2 .273 .009  

*: The analysis results are the values after removing the 

questions that show a low level of overlapping. 

 
Table 6. Result of 1st Factor Load Analysis.  

Potential 

Factor 

Variable 

Observed 

Factor 

Variable 

Standardized 

Factor Load 

Standardized 

Factor Load 

Square 

Average 

Variance 

Extracted 

(AVE) 

Human 

Quality 

Factor 

Human 

Quality 1 
0.669 0.448 

0.406 

Human 

Quality 2 
0.831 0.691 

Human 

Quality 3 
0.763 0.582 

Human 

Quality 4 
0.703 0.494 

Human 

Quality 5 
0.658 0.433 

Human 

Quality 6 
0.265 0.070 

System 

Quality 

Factor 

System 

Quality 1 
0.693 0.480 

0.442 
System 

Quality 2 
0.638 0.407 

System 

Quality 3 
0.679 0.461 
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System 

Quality 4 
0.599 0.359 

System 

Quality 5 
0.710 0.504 

System 

Quality 6 
0.349 0.122 

Result 

Quality 

Factor 

Result 

Quality 1 
0.594 0.353 

0.336 

Result 

Quality 2 
0.253 0.064 

Result 

Quality 3 
0.521 0.271 

Result 

Quality 4 
0.722 0.521 

Result 

Quality 5 
0.686 0.471 

Service 

Value 

Factor 

Service 

Value 1 
0.596 0.355 

0.440 
Service 

Value 2 
0.750 0.563 

Service 

Value 3 
0.635 0.403 

Satisfaction 

with 

Service 

Factor 

Satisfaction 

with 

Service 1 

0.751 0.564 

0.660 

Satisfaction 

with 

Service 2 

0.882 0.778 

Satisfaction 

with 

Service 3 

0.799 0.638 

Service 

Reliability 

Factor 

Service 

Reliability 

1 

0.729 0.531 

0.581 

Service 

Reliability 

2 

0.833 0.694 

Service 

Reliability 

3 

0.774 0.599 

Service 

Reliability 

4 

0.706 0.498 

 

The most desirable range is 0.7 or higher, but it is not 

specified. We conducted the second-factor load analysis 

after excluding human quality 6, which showed load square 

of 0.4 or lower, system quality factors 4, 5, and 6, and result 

quality factors 4 and 5, which were not grouped in the factor 

analysis. Table 7 shows the result. 

The results of the second-factor load analysis showed 

that the standardized factor load squares were 0.4 or higher, 

confirming the impact of the convergent validity. 

We then checked the discriminant validity. We compared 

the AVE of a potential factor with the correlation squared of 

the potential factor and considered the existence of 

discriminant validity if the AVE was larger than the 

correlation squared. 

Table 7. Result of 2nd-Factor Load Analysis. 

Potential 

Factor 

Variable 

Observed 

Factor 

Variable 

Standardized 

Factor Load 

Standardized 

Factor  

Load Square 

Average 

Variance 

Extracted 

(AVE) 

Human 

Quality 

Factor 

Human 

Quality 1 
0.679 0.461 

0.530 

Human 

Quality 2 
0.831 0.691 

Human 

Quality 3 
0.767 0.588 

Human 

Quality 4 
0.696 0.484 

Human 

Quality 5 
0.651 0.424 

System 

Quality 

Factor 

System 

Quality 1 
0.746 0.557 

0.548 
System 

Quality 2 
0.751 0.564 

System 

Quality 3 
0.723 0.523 

Result 

Quality 

Factor 

Result 

Quality 1 
0.838 0.702 

0.562 
Result 

Quality 2 
0.524 0.75 

Result 

Quality 3 
0.843 0.711 

Service 

Value 

Factor 

Service 

Value 1 
0.571 0.326 

0.443 
Service 

Value 2 
0.798 0.637 

Service 

Value 3 
0.606 0.367 

Satis-

faction 

with 

Service 

Factor 

Satisfaction 

with Service 

1 
0.748 0.560 

0.659 
Satisfaction 
with Service 

2 
0.879 0.772 

Satisfaction 

with Service 

3 
0.806 0.649 

Service 

Reliability 

Factor 

Service 
Reliability 1 

0.721 0.520 

0.580 

Service 

Reliability 2 
0.816 0.666 

Service 

Reliability 3 
0.770 0.593 

Service 

Reliability 4 
0.735 0.540 

 

VI. Hypothetical Model and Its Analysis for 

Research on ITSM Service Satisfaction 
 

The trend of recent research works on public institutions 

is to assess not only the quality of the service provision 

process but also the result. Thus, a statistical method often 

used in the field of public service at present has been used 

to perform scientific analysis and obtain objective results. 

This study divided the service quality of ITSM into 
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“process quality” and “resulting (outcome) quality”: human 

quality and system quality define process quality since the 

service provision process is processed by people and 

internal system.  

The hypotheses and models below were established on 

the premise that each element of the ITSM service quality 

would significantly affect the service value. 

 

Hypotheses for the components of service quality and value. 

<Hypothesis H1> 

H1.1： Human quality will have a significant positive impact 

on service value. 

H1.2： System quality will have a significant positive impact 

on service value. 

H1.3： The resulting quality will have a significant positive 

impact on service value. 

 

 Hypotheses for the components of service quality and 

satisfaction. 

< Hypothesis H2> 

H2.1: Human quality will have a significant positive (+) 

influence on service satisfaction. 

H2.2: System quality will have a significant positive (+) 

influence on service satisfaction. 

H2.3: The resulting quality will have a significant positive (+) 

influence on service satisfaction. 

 

The hypotheses have been formulated based on the view 

that service value affects service satisfaction. Likewise, 

based on the views that service value has an influence on 

the reliability of service, and that service satisfaction has a 

positive influence on reliability, the following hypotheses 

and model have been established: 

 

(3) Hypotheses for service value, satisfaction, and 

reliability 

<Hypothesis H3, 4, 5> 

H3： Service value will have a significant positive impact on 

service satisfaction. 

H4： Service value will have a significant positive impact on 

service reliability. 

H5： Service satisfaction will have a significant positive 

impact on service reliability. 

 

A comprehensive hypothetical model for the correlations 

between the variables of components of service quality is 

shown in Figure 5. 

 

 
Fig. 5. Hypothetical Model. 

Meanwhile, the measurement items were set by 

considering the items related to actual IT service requests 

or support after checking the existing research works on the 

ITSM service satisfaction, and a Likert 7-point scale was 

used. Table 8 shows measurement items for the ITSM 

service satisfaction research hypotheses. 

 
Table 8. Measurement Items for the ITSM Service Satisfaction 

Research Hypotheses. 

Variable Measurement Item 

Human 

Quality  

* The staff in charge quickly processes the 

requested ITSM service. 

* The staff in charge processes the task ITSM 

service flexibly considering the circumstances. 

* The staff in charge is kind and polite. 

* The staff in charge makes an effort to reduce 

the waiting time. 

* The staff in charge explains the procedure, 

terms, and regulations in simple terms. 

* The staff in charge shows willingness to help 

actively. 

System 

Quality  

* Manage input information safely in ITSM. 

* Satisfied with the ITSM design. 

* Searching the necessary information in ITSM 

is convenient. 

* All the services provided by ITSM are easy to 

use. 

* I trust the security of ITSM. 

* Page loading in ITSM is fast. 

Resulting 

Quality  

* ITSM processes the task by prioritizing 

public interest. 

* ITSM’s operating system and policy are 

systematic. 

*ITSM makes an effort to develop creative 

services. 

*ITSM provides roles and services that meet 

the expectations on IT service. 

Service 

Value 

 

* ITSM is worthy of the time spent. 

* ITSM provides service commensurate with 

the effort made. 

* The development cost of ITSM is worth it. 

Service 

Satisfaction 

 

* I am satisfied with the ITSM service. 

* I am satisfied with the attitude of the staff in 

charge of IT service. 

* I am satisfied with the competence of the staff 

who processed the ITSM service task. 

Service 

Reliability 

 

* I trust the competence of the staff in charge 

of ITSM service. 

* I trust the staff in charge of ITSM service in 

general. 

* I trust all the steps of ITSM service 

processing. 

* I trust the sincerity of the staff in charge of 

ITSM service. 

 

VII. Analysis of Service Satisfaction and 

Discussion 
 

ITSM achieves consolidated management for the IT 

services supporting an acquisition system, and no outside 

connections can be established with such ITSM. Issues 
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pertaining to the D2B can be addressed to System Q and A 

or a Call Center for problem-solving. In other words, 

internal staff can take the necessary measures for problems 

by directly connecting with ITSM. 

We believe that satisfaction with the system can be used 

for system advancement and for checking organizational 

performance regarding the systems that use similar public 

institutions. 

 

7.1. Discussion 

 

The DAPA is operating its IT service with the aim of 

providing the best services for both corporations and 

military in terms of service efficiency or budget reduction 

for the procurement of military supplies, promotion of the 

defense industry, and acquisition of the best weapon 

systems. The obstacles in the information system lead to 

budget loss or hamper securing the feasibility of 

informatization businesses; in extreme cases, they can 

cause heavy losses by crippling the business. Such 

obstacles also delay the provision of information services, 

thereby not only raising the dissatisfaction level of users but 

also causing loss of credibility and efficiency. These 

problems have been gradually improved since the 

introduction of ITSM, and the significance of this study lies 

in realizing the best administrative services by presenting 

the effects of the IT service factors on service quality 

through analysis/research on the ITSM operation. The level 

of prompt, accurate provision of the required information 

through the introduction of various types of systems affects 

the credibility of the systems as well as the reliability of the 

organizations or agencies providing the services. The study 

reconfirmed the necessity of ITSM and the service quality 

factors largely affecting the credibility of the services. 

 

7.2. Hypothesis Testing 

 

By conducting a survey on the satisfaction or reliability 

of ITSM service, hypothesis testing was performed for the 

major items affecting the service. 

While a service factor such as human or output (resulting) 

quality has a direct impact on the service value, system 

quality affects it indirectly without any direct impact. 

Service satisfaction is tantamount to reliability of service 

through human and output qualities. The prerequisite for 

reliable ITSM service is service satisfaction on which 

human and output qualities have a direct influence. 

Due to the characteristics of the military, service 

satisfaction has an indirect rather than direct influence on 

system quality.  

The fact that the factors of system quality such as design, 

page speed, search speed, etc. do not have a direct influence 

on service value or the characteristics of the closed world 

of the military organization where emphasis is placed on the 

continuity of business can be recognized through 

hypothesis testing. 

To test the hypotheses established in this study, 320 

survey responses were collected, and 154 valid ones were 

checked with Mahalanobis distance to investigate the 

correlations between ITSM service quality, value, 

satisfaction level, and reliability and each variable. 

The correlations and the discriminant validity between 

the potential factors were determined. Discriminant validity 

is determined by comparing the AVE (Average Variance 

Extracted with the square of the correlation; if the value 

AVE is greater than the latter, the validity is considered to 

be affirmative. The arithmetic expression and the results are 

shown below. Table 9 shows the Square of Correlations and 

Discriminant Validity. Table 10 presents the Result of 

Hypotheses Testing. 

 

         AVE =
∑ λ𝒾2𝑛

𝑖=1

𝛱 
,              (1) 

 

where λ𝒾  = A standardized factor loading of the first 

measurement variable and Π   = No. of measurement 

variables.  

 
Table 9. Square of Correlations and Discriminant Validity. 

 Human 

Quality 

Syste

m 

Qualit

y 

Resultin

g 

Quality 

Servic

e 

Value 

Servic

e 

Satisfa

ction 

Service 

Reliabi

lity 

Human 

Quality 
0.530 - - - - - 

System 

Quality 
0.190 0.548 - - - - 

Resulting 

Quality 
0.039 0.104 0.562 - - - 

Service 

Value 
0.373 0.077 0.298 0.443 - - 

Service 

Satisfaction 
0.249 0.002 0.048 0.411 0.659 - 

Service 

Reliability 
0.144 0.042 0.001 0.361 0.630 0.580 

*The AVE values are highlighted in bold. 

 

The results of hypotheses analysis can be summarized as 

follows. First, concerning the correlation between the 

components of service quality and service value, human 

quality and resulting quality were determined to have a 

significant positive influence on service value. 

Second, among the service quality components, human 

quality, system quality, and resulting quality had no 

significant direct influence on service satisfaction. Such 

result may be attributed to the fact that, regardless of these 

three qualities, only rapid failover or particular problem-

solving service was required in terms of operation (business) 

continuity or service availability; even considering the 

service satisfaction was deemed to be an obstacle. This 

could be the typicalness of the organizations or members 

involved in the military acquisition programs that mandate 

them to perform special tasks in a high-security 

environment. Nevertheless, it was possible to find an 

indirect influence on service satisfaction through the 

intermediate variable “Service value.” This supports the 

existing research result that service satisfaction holds a 

higher position in terms of quality than service value 

considering the fact that the accumulated service values 
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lead to service satisfaction in the end. Third, for the 

correlations between service value, service satisfaction, and 

service reliability, service value had a direct influence on 

service satisfaction, which in turn had a direct influence on 

service reliability. 

 
Table 10. Result of Hypotheses Testing. 

Hypothesis 

Path 
Coe

ffici

ent 

SE  CR  P 

Standa

rdized 

Path  
Coeffic

ient 

Adopt/

Reject 

Human 

Quality     

Service 

Value 

0.42

0 

0.0

97 

4.3

43 

**

* 
0.556 Adopt 

Human 

Quality     

Service 

Reliability 

0.22

3 

0.1

80 

1.2

39 

0.

21
5 

0.174 Reject 

System 
Quality 

Service 
Value 

-

0.06

7 

0.0
79 

-

0.8

47 

0.

39

7 

-0.089 Reject 

System 

Quality 

Service 

Reliability 

-
0.18

5 

0.1

32 

-
1.4

00 

0.
16

1 

-0.146 Reject 

Resulti

ng 

Quality 

Service 
Value 

0.25
4 

0.0
60 

4.1
96 

**
* 

0.464 Adopt 

Resulti
ng 

Quality 

Service 

Reliability 

-
0.14

9 

0.1

15 

-
1.2

91 

0.
19

7 

-0.161 Reject 

Service 

Value 
Service 

Satisfaction 

1.14

9 

0.3

28 

3.4

95 

**

* 
0.678 Reject 

Service 
Value 

Service 

Reliability 

0.08

9 

0.1

57 

0.5

66 

0.
57

2 

0.061 Reject 

Service 

Satisfa
ction 

Service 

Reliability 

0.64

4 

0.1

10 

5.8

39 

**

* 
0.743 Adopt 

 

Nonetheless, service value was determined not to affect 

service reliability directly. Fourth, the results showed that, 

due to the particular characteristics of DAPA’s organization, 

members, and operation as well as unique security-oriented 

characteristic, the nature of pursuing efficiency in business 

through operational continuity and availability does not 

have a direct influence on service reliability but actually 

wields an indirect impact on it. As mentioned above, the 

structural equation model presented in this study has been 

verified as an adequate model. The verification results of 

the structural hypotheses related to the model are shown in 

Figure 6. 

 

 
Fig. 6. Result of Verification for the Hypothetical Model. 

We believe that satisfaction with the system can be used 

for system advancement and for checking organizational 

performance regarding systems that use similar public 

institutions. 

 

VIII. Conclusion and Implications 

 

This study confirmed the effect of ITSM service in 

military acquisition agency on increasing the efficiency, 

and this section discusses the implications through the 

empirical study of the ITSM service quality factors.  

First, we can confidently say that this study broadened 

various academic study domains regarding the effects of 

ITSM on increasing efficiency and ITSM service quality 

factors. There have been many studies on the effect of 

ITSM and ITSM service quality factors for services in the 

private sector and applications of various study results. 

Nonetheless, studies of the military sector are limited due 

to security, and it is difficult to use data for the same reason. 

The most important implication of this study is that it 

attempted to apply various studies for the private sector to 

the military sector. The potential benefits of ITSM include 

targeting enhanced organizational performance through 

organizational specialization and outsourcing by adopting 

the IT business processes and securing the transparency, 

fairness, and reliability of the specialized military 

acquisition administration. 

Second, this study expanded the analyzed service quality 

factors and examined the relationships of various service 

quality factors that are not standardized service quality 

factors to reflect the special attributes of the military 

acquisition agency. It also reported results that were 

different from the results of the studies in the existing 

literature. 

Third, this study is meaningful since it is a study of the 

adoption of ITSM for the methodical management of the IT 

system using the public data by utilizing the limitation from 

the special nature and closed limitation of security, although 

there is shortage of data related to the special attribute of 

the military acquisition agency. It is also a systematic study 

on the impact of service quality on service values and 

satisfaction with service. 

Fourth, the results of this study provide a useful reference 

to ITSM service providers and organization managers. We 

can confidently say that providing the necessary and 

available information services increases the efficiency of 

business continuity and availability, thereby possibly 

serving as one of the practical measures to enhance the 

service reliability of the agency and increasing the 

transparency, fairness, and efficiency of the organizational 

culture. 
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