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IT Operation Management -

A Systematic Literature Review of ICIS, EDOC and BISE

Mark Hansen, Tim Piontek and Matthias Wißotzki1

Abstract: IT Operation Management (ITOM) observes IT Services and the IT Infrastructure. The

field of IT Operation Management is a well explored research area and also well applied by practi-

tioners. We provide a systematic literature review in the field of IT Operation Management. We

concentrated on the two conferences ICIS and EDOC and on the BISE journal between the years

2005 and 2012. The paper will show who is active in this research area, what topics are investigat-

ed, what research approaches are used, and what kind of IT Operation Management approaches

can be distinguished.

1 Introduction

The aim of IT Operation Management is to ensure the feasibility of all processes and

tasks that depend on IT Services and IT Infrastructure [IT15]. IT Services are essential

for all processes in a company. Systems and services are supervised by the IT Service

Management that cares for “any component that needs to be managed in order to deliver

an IT service” [Re07] what in turn includes the “IT Infrastructure”. The conference

Business Information Systems (BIS) concentrates on the challenge for enterprises to

keep up with the pace of changing business demands. ITOM is one way for handling the

changes of IT Services and the IT Infrastructure. We want to motivate for this research

area by providing a systematic literature review (SLR) in the field of IT Operation Man-

agement. We identify existing research activities by answering five research questions

that will be presented in section two. In section three we outline the selection process of

gathering relevant papers. The data collection and data analysis is reported in section

four. Furthermore, we provide explanations on the data found. Section five includes a

conclusion to our work and presents further research possibilities

2 Research Approach

This systematic literature review (SLR) is performed according to the guidelines defined

by Kitchenham et al. [Kit04]. A SLR is a review process of research results with a struc-

tured and comprehensible procedure. The aim of an SLR is to accumulate all “existing

evidence concerning a treatment or technology”, “identify gaps in current research”, and

provide “background in order to appropriately position new research activities” [Kit04].
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Kitchenham recommends six steps, which were used in our work and are reflected in the

structure of this paper.

Following the guidelines of systematic literature reviews by [Kit04], we developed five

research questions (RQ):

RQ 1: How has IT Operations Management been conducted since 2005?

RQ 2: What research topics are being investigated?

RQ 3: Who is active in this research area?

RQ 4: What research approaches are being used?

RQ 5: What IT Operation Management approaches can be distinguished?

In the following section, we will present the process of identifying relevant literature.

The answers to the RQ’s are given in section four.

3 Identification of papers

The following section will give an insight into the process of identifying relevant papers.

First we explain what literature sources we used and where we found the full text publi-

cations. Afterwards we describe the search process by elucidating our constructed search

queries and their results. At the end we summarize the whole search process to give a

better overview.

3.1. Literature Sources

The sources for this systematic literature review consist of two conferences and one

journal, namely ICIS, EDOC and BISE. We limited our review to the period of 2005

through 2012. The following paragraphs give a short overview of the sources.

ICIS is the annual International Conference on Information Systems. We selected this

conference, because it “is the most prestigious gathering of IS academics and research-

oriented practitioners in the world” [AisI15]. Moreover the ICIS is the most important

conference of the Association for Information Systems (AIS) and can be seen as the

international representative of other conferences (i.e. ECIS, AMCIS, PACIS, etc.). Every

year more than 800 submissions are reviewed and more than 200 are selected and pre-

sented in the “ICIS Proceedings” available on the Association for Information Systems

Electronic Library [Ais15] (ICIS [AisI15]). This conference incorporates a total of 1666

papers published from 2005 to 2012.

“The IEEE International Enterprise Distributed Object Computing Conference (EDOC)

is the key annual event in enterprise computing. EDOC conferences address the full

range of models, methodologies, and engineering technologies contributing to intra- and

inter-enterprise distributed/cloud application systems” [Ed11]. The EDOC publications

are available via IEEEXplore and contain a total of 543 papers from 2005 to 2012.

The BISE journal (Business & Information Systems Engineering) “has its roots in the

journal WIRTSCHAFTSINFORMATIK, which became the central publication of the
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German-language BISE community” [Bi15]. We included this journal, because it “seeks

to establish design science oriented research within the global arena” [Bi15]. We hope to

find well proven and accepted ITOM approaches. All papers are accessible in the AIS

Electronic Library. Between the years 2005 and 2012 the journal issued 202 papers.

We concentrated on these three sources because of their international reputation and

great amount of published articles. Furthermore all papers were appropriately accessible

via the aforementioned electronic libraries. In the end we got an amount of 2411 papers.

In the next chapters we browse through this amount of papers selecting the ones dealing

with the topic of “IT Operation Management”.

3.2. Search Process

This section presents the search setup and illustrates the way we developed the search

string. After conducting the so called “population” (cf. [Kit04]) with synonyms and

derived terms of “IT Operation Management”, we decided to include an “intervention”

with terms that are especially appropriate for research question five. Afterwards, we

accomplished a manual selection on the amount of papers found in both search results.

The Population. At first, we designed a population search string (cf. [Kit04]) covering a

high amount of papers regarding IT Operation Management. This search string includes

synonyms of the term “IT Operation Management” and terms that are closely related to

them. We deduced “IT Management”, “Lifecycle Management”, “Requirements Man-

agement” and “Service Management” from the description of IT Operation Management

and functions of the IT Infrastructure Library.

For the first search we designed a search string that contains all relevant terms and all

possible spellings including singular and plural. We applied the search string to “all

fields” of the databases to gather all relevant publications. The search string is illustrated

in the following Figure:

Figure 1. Population search string.

We found 383 papers in the ICIS, nine papers in the BISE journal and 24 papers in the

EDOC. In the end we received an amount of 416 relevant papers.

The Intervention. The intervention search string is designed, to restrict the set of papers

resulting from the population to more specialized topics. It browses the same set of 2411

initial papers. In this context, we selected papers which deal with frameworks and/or

approaches for “IT Operation Management”. We decided to filter for these papers, be-
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cause of our research question 5 (RQ 5), that scrutinizes which IT Operation Manage-

ment approaches can be distinguished.

Therefore, we identified the most important frameworks and approaches considering

Operation Management or Service Management. We searched for ITIL, TOGAF, CO-

BIT, and ARIS, but the use of the terms TOGAF, COBIT and ARIS did not resulted in

more findings.

We designed the intervention search string with ITIL and added the terms “framework”

and “approach” to include papers that do not deal with one of the aforementioned

frameworks/approaches (see Figure 2).

“framework” OR “approach” OR “ITIL”

Figure 2. Intervention search string.

We applied this search string to the abstracts of the initial 2411 papers, because the ab-

stract usually mentions the main intention of the paper. Applying the intervention search

string on the full texts resulted in many unimportant results.

We found an overall of 752 papers dealing with ITIL or another framework resp. ap-

proach in their abstracts (ICIS: 411, EDOC: 301, BISE: 40). Afterwards, we unified the

results of the population and the intervention to get all papers that deal with ITOM on

the one hand, and cover the usage of an ITOM-framework or -approach on the other

hand.

The combination of population and intervention resulted in 105 papers from the ICIS

and three papers from the BISE journal, as well as 14 papers from the EDOC. Finally,

we got 122 papers dealing with IT Operation Management. With this amount on hand,

we had to find out which ones are suitable for answering the research questions.

Paper Selection. To select relevant papers for answering the research questions, we read

the abstracts of the 122 papers that remained after the union of population and interven-

tion. We created a set of criteria for reading the abstracts to prove if the issue of the

paper fits to ITOM:

" Are the keywords of the paper matching the field of ITOM?

" Is the investigated issue of the paper operational or strategic?

" Are there ITOM or our related synonyms used in an operational context?

If the abstract does not fit to these criteria, we decided that the paper is not suitable for

our analysis. Moreover, if the abstract passed the aforementioned questions, it should not

contain:

" Social or psychological issues

" Investment decisions from a solely business view

" Modelling languages

An overall of 83 papers were eliminated, what brought us to the result of 39 fitting arti-

cles. Based on this universe, we examined the full texts, collected and analyzed the data

to answer the research questions. By reading the full texts, another five papers had to be

excluded, because of their improper content.
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In the end, we had an overall amount of 34 papers (ICIS: 27, EDOC: 5, BISE: 2). Based

on this amount, we now had to collect and analyze the data corresponding to our five

research questions.

Search Summary. Finally, we want to give a short summary about the search and selec-

tion process illustrated in Figure 3. The search we set up started with The Population.

For the first search we clarified what exactly is “IT Operation Management”, so we can

identify terms which are related to our topic. With these terms we developed a first

search string for each e-library we used.

We made a second search, The Intervention, which especially addresses the research

questions we want to reply. For the intervention search string, we selected more topic-

specific terms to answer our RQ’s. The union of the search results of The Population and

The Intervention brought up 122 papers. In The Paper Selection we carried out a de-

tailed examination on the set of papers remained. We read the abstracts, decided whether

this paper fits to ITOM or not, and examined the full texts, where in turn another five

papers were excluded.

Figure 3. Overall search process.

After the full search process we had gathered all papers that deal with “IT Operation

Management”. The analysis of these papers is presented in the following section.

4 Collection and Analysis of Data

In this section we present the collected data to answer the RQ’s from section two. At

first, we identify in which years the most publications about IT Operation Management

were composed and what research topics were investigated. After that, we point out who

is active in this research area, i.e. the authors’ names, their institution and their nationali-

ty. The fourth question deals with the different research approaches that are being used.

For the last RQ, we will cluster the selected papers regarding their IT Operation Man-

agement approaches.

RQ1: How much activity in the field of IT Operation Management has there

been since 2005?
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From 2005 to 2012 we found 34 papers dealing with IT Operation Management in the

three considered sources. Figure 4 illustrates the respective number of papers by their

conference and years of publication:

Figure 4. Number of papers per conference/journal between 2005 and 2012.

The most papers dealing with IT Operation Management were published in the ICIS. In

EDOC five papers, scattered over the years 2007, 2011, and 2012 were relevant, whereas

in BISE just two papers could be found.

Besides, after a little peak in 2006 and the following plateau in 2009, the number of

publications dealing with ITOM is increasing since 2010. The growing number of more

complex information systems and corresponding IT Service portfolios created an in-

creasing demand for research in IT Operation Management in the recent years

RQ 2: What research topics are being investigated?

While reading different publications, we discovered that the topics investigated are very

heterogeneous. Almost every paper considered a very specialized topic. Nevertheless,

we found categories that are able to group the observed issues.

Two papers, both found in the BISE journal, focused on the IT Infrastructure Library

and discussed benefits of implementing best practices, respectively shed light on special

parts of ITIL.

Some other papers concentrated on Business and Service Quality, Business Value and

Business-IT-Alignment. For example, the quality management via Service-Level-

Management or the analysis of system quality by using Enterprise Architecture Models

has been addressed [Hs07,Na08]. Moreover, some papers concentrated on Business

Value by describing the benefits of process visibility or by developing a framework for

profit maximization with Data Management Systems [Be12,Ev05]. Besides, further

examples for this topic are the investigation of the impact of Health-IT on hospital per-

formance or the impact of Business Intelligence and IT-Infrastructure flexibility on

Business-Performance [Ha12,Ch11]. Papers concentrating on Business-IT-Alignment,

for example, developed a framework for managing changes in collaborative networks,

determined “what” and “when” decisions are made of “whom” in multi-business sys-

tems, or scrutinized the IT-Units decision rights [Za11,Re10,Xu11].
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Another field of research is Service Management. “The objective of service management

is the coordination of specific, technical and organizational resources to provide added

value to the customer through services” [IT15]. In the papers the design, quality or the

Service Oriented Architecture (SOA) were investigated [He12, Au10, Ai12]. For exam-

ple, one paper provides useful guidelines for the management of information infrastruc-

ture services to deal with these tensions in a balanced way between operational and stra-

tegic levels [Au10].

A popular field of IT Operation Management is the efficient use and the development of

efficient Information Systems and/or services. Usually these papers concentrated on the

use of modern IT Systems - e.g. if the implementation of an Enterprise Resource Plan-

ning System promotes or hinders the organizational agility [Kh12]. Other examples

conducted a case study about benefits of Business-Rule-Management-Systems [Zh09] or

the influence of Business-Process-Management-Systems on routinization and flexibility

[Pe12].

All in all it can be summarized, that IT Operation Management includes a variety of

research topics. Many papers focused on very specific issues at a very granular level,

rather than considering ITOM as a holistic approach. Moreover the papers concentrate

on the IS side rather than looking at the infrastructure side.

RQ 3: Who is active in this research area?

The 34 relevant papers were written by 84 authors, what results in approximately 2.5

authors per paper. Just four authors published two papers, namely Dirk Neumann and

Markus Hedwig (both University of Freiburg - Germany), Miguel Miranda da Silva and

Ruben Pareira (both Instituto Superior Técnico - Portugal). To compare the research

activity by countries, we assigned the number of authors to their nations. The authors

were counted for the state, where the research institution is located the author published

for. The following Figure illustrates our findings:

Figure 5. Number of authors corresponding to continents.
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The map indicates that most research is done in the USA and Europe. Just a little work

was made in Asia (Singapore, China and Shanghai) and Australia (+ one paper from

New Zealand).

After that, we figured out which research institutions are most active. To do this, we

counted the papers published per institution. Three institutions, namely the Royal Insti-

tute of Technology (Sweden), the University of Mannheim (Germany), and the Universi-

ty of Memphis (USA) tie for the most active institution with four authors each. It has to

be mentioned that we did not differentiate between various campuses belonging to an

university in the US (e.g. authors from the University of North Carolina at Greensboro,

as well as authors from the University of North Carolina at Charlotte were both counted

for the University of North Carolina).

Based on this data, it could be interpreted that most research activity is done in USA and

Europe because of their high technologized economy (great tertiary sector), leading to

more complex information systems, what in turn could lead to a greater need of research

in this area. The fact, that six of the eight authors from China published their papers in

the near past (2010, 2011, and 2012) gives some evidence to this reasoning because of

growing technologies in this region especially in recent years.

Because of the fact, that we found many different authors and just four of them pub-

lished two papers, we could furthermore interpret that there are no researchers or institu-

tions specialized on ITOM. Nevertheless, the universe of 34 papers is too small to devel-

op convincing interpretations on this.

RQ 4: What research approaches are being used?

By analyzing the different research approaches used in the papers, we first had to define

appropriate research methods to classify the papers. Many papers used different designa-

tions for almost the same approaches. We found 19 different research approaches,

whereas just five of them were mentioned in more than three papers. After comparing

them, we developed the following five research approach categories to classify them.

" 5 literature Reviews: containing literature reviews and literature analyses

" 19 empirical Studies: containing empirical studies, empirical testings, case stud-

ies, surveys, case settings, field studies and empirical applications

" 11 frameworks: containing theoretical frameworks, adaptation frameworks and

architectural approaches

" 9 practical Experiences: containing practical experiences, practical applications,

experiments and evaluations in test infrastructures

" 3 theoretical works: containing theoretical work, systematical approaches, hy-

potheses

We got an overall amount of 47 research approaches used in our 34 relevant papers.

Obviously, some of them used multiple approaches, e.g. developed a framework and

evaluated it with an empirical study. Most papers used empirical studies (ca. 40%) and

developed frameworks (ca. 23%) (for more on this see RQ 5).

With these results on hand, we could interpret that ITOM is a relative new research area,

so that more research focus on developing practical frameworks or approaches tested
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empirically, than working just theoretically. Moreover, because of its operational charac-

teristics ITOM seems to be a field of practice, due to the rapidly changing technology.

RQ 5: What IT Operation Management approaches can be distinguished?

Our findings suggest that there are several possible approaches that coincide with ITOM

activities. Table 1 shows that only eight papers base on an approach, which can be as-

signed to ITOM, and 26 papers developed an own or used a different approach. In the

following we list the approaches found.

Table 1: Systematization of ITOM approaches.

34 Papers after reading full texts

8 Papers with ITOM approach
26 Papers with a different /

own apporach

ITIL Requ.

Eng.

SLM Process

Visibility

Theories SOA Assignment to ITIL-

Processes for systematiza-

tion2 1 1 1 2 1

Our findings substantiate the results of RQ 2. There seems to be no holistic approach for

ITOM. Even ITIL, as an often cited set of best practices, is not solely specialized on

ITOM, but rather covers the whole field of IT services in businesses.

Many selected papers (ca. 76%) deal with a self developed framework or approach and

try to approve it on the basis of empirical studies or practical experience. Of course,

some of them even did not use any approach (e.g. literature reviews). Nevertheless, to

get an overview of the different or self developed approaches we decided to categorize

them according to their content. We used ITIL to systematize all remaining papers that

used none of the ITOM approaches on the left side of Table 1. The systematization was

done by assigning them to the five core publications of ITIL, also known as ITIL-

Processes. When a paper matched to different ITIL processes we assigned it to all possi-

ble processes. Because of the fact that a paper could concentrate on more than one publi-

cation, the five ITIL-Publications were mentioned 40 times (14 papers dealt with two

publications – thus, in average each paper concentrated on 1.5 publications):

Table 2: Coverage of ITIL processes among the self developed approaches.

Service Strat-

egy
Service Design

Service Transi-

tion

Service Opera-

tion

Continual Ser-

vice Improve-

ment

9 8 8 11 4

Most papers concentrated on Service Operation, but just three of them restricted on it

(8/11 dealt with Service Operation in combination with another publication). About 50%

of all papers focused on Service Strategy and/or Service Operation (9 resp. 11 of 40).
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Hence, we can deduce that the operational and strategic levels are interrelated. Opera-

tional procedures always have strategic impacts and vice versa.

All in all, answering this research question is not trivial, because of many different ap-

proaches. Hence, we tried to categorize the self-made frameworks and approaches into

the ITIL-publications.

5 Conclusion

This work provided a systematic literature review for IT Operation Management, corre-

sponding to the approach of Kitchenham [Kit04]. We investigated 34 papers selected

from an overall amount of 2411 research articles from ICIS, EDOC and BISE between

2005 and 2012. The results indicate that the research activity is rising since 2010 and

that many papers concentrate on specialized topics. Researchers in the USA and Europe

are most active in this field. Furthermore, ITOM seems to have no holistic approach.

Research in this field tries to develop new frameworks and approaches for different

special parts belonging to IT Operation Management rather than concentrating on the

general intension. This missing general approaches (besides ITIL) could be a field for

further research.

A criticism to this work could be that the set of two conferences and one journal is not

comprehensive enough to cover the whole field of ITOM. Moreover, in the set of 2411

papers we just found 34 papers dealing with IT Operation Management. Because of the

focus of our intervention search string regarding research question five, some papers

concentrating on ITOM in a more general manner could have been excluded.

Further research could investigate this topic on a broader universe, to provide evidence

for the interpretations given here. For example, one could do another systematic litera-

ture review based on other and more conferences or based on a wider time frame. Addi-

tional, it would be interesting to shed light on special questions, which arose while we

answered our research questions. For example, one could examine the activity in Asia in

the recent years trying to predict future research trends for this region.
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