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ABSTRACT

Although there have been several studies on Enterprise Application Integration (EAI) in recent years, they only
focus upon the initial phase of the implementation process. The implementation literature indicates that there are scant
studies regarding the EAI implementation process as a whole. Therefore, this paper fills this gap by presenting a
conceptual framework for the implementation process of EAI. The paper not only consolidates, but also extends the
existing literature on the technology implementation process for complex organization-wide technologies. Based on a
content analysis of the reviewed literature, this paper identifies thirty (30) factors contributing to the implementation
process of EAIL These factors are categorized based on the Technology, Organizational and Environmental (TOE) Model.
The factors subsequently were mapped to the Lewin’s Change Model, to outline the structure of EAI implementation
process framework. The proposed conceptual framework contributes to the understanding of the EAI implementation
process, which may support practitioners in implementing the EAI technology in their organizations.

Keywords: enterprise application integration, EAI implementation, implementation process, content analysis.

INTRODUCTION

Nowadays, most business processes in both
private and public organizations are becoming
increasingly complex. Although the complexity of such
projects may rely on the technology and how it can be
managed to make its implementation successful to gain the
expected benefits [1], [2], many government legacy
systems are designed to support current business processes
and functions, which are not flexible, and are difficult to
integrate with other systems. This makes it very difficult
for the public sector to integrate different systems across
various government organizations. In addition, to achieve
a dynamic improvement, several software based business
systems have been created to facilitate and accelerate the
business processes. Consequently, many organizations
have to employ, develop and maintain a wide variety of
different applications [1], [3].

A study conducted by Local Government
Authorities (LGA) in the UK has found many ‘non-
integrated” IT infrastructures [4], [5] in e-government
project implementation. This disintegrated nature of
information systems (IS) has resulted in inconsistent and
redundant data of poor quality with less data integrity and
with over-reaching maintenance and operational costs [6].
Therefore, the nature of applications developed
independently must be integrated in order to perform
versatile functions in the government field. Enterprise
Application Integration (EAI) technology has proved its
worth by offering a solution for seamless integration of the
existing applications without disturbing the existing
functionality [7].

Unfortunately, as reported in the literature, there
has been a lack of successful EAI project implementation
in government cases regarding the integration of the
existing IS environment. The technology integration
industry has already revealed that the failure rate of EAI
projects is around 70% with the major reasons

encountered in the process of implementing it being
software, technical limitations and adversity, and
management issues [8]. This shows that EAI
implementation is suffering due to a lack of awareness
concerning the implementation process [9]. The significant
threat faced by many implementation projects is a lack of
ability to identify the critical factors leading to failure or
success during the integration of newer EAI projects [8].
The catastrophic result of this inability can lead to the
wastage of money, bad perception about the responsible
agencies fronting the government administration and loss
of trust [10], [11]. Therefore, investigating the influential
factors in the EAI implementation process may encourage
the practitioners (e.g. system developers, senior managers,
project managers) and make them aware of the
characteristics required for the success of technology
implementation.

The aim of this paper is to purpose a conceptual
framework for the EAI implementation process to guide
the public sector as they embark upon the implementation
of EAI technologies. The paper is structured as follows:
the following section presents the body of knowledge
concerning EAI implementation research; the third section
describes the research methodology adopted and how the
study is conducted. The fourth section discusses the
proposed  conceptual framework for the EAI
implementation process, and the final section concludes
the study and provides some possible directions for future
research.

LITERATURE REVIEW

EAI concept

The EAI concept has existed for a decade and has
gained prominence due to the advantages of the
components of EAI that bundle many valuable services
required for the organization [12], [13]. The most
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generally accepted definition of EAI is a generation of
software that combines a variety of integration
technologies (e.g. message brokers; adapters; and
application servers) to build a centralized integration
infrastructure [1], [14]. EAI improves the interaction
among processes, human resources, applications and
organizations while facilitating the product integration of
IS by conducting the conventional developments already
at work (e.g. middleware data systems, the front end or
desktop systems, distributed object based software or
components) with the new approach of an integration
framework (e.g. message brokerage and the adapters) [15].

EAI implementation research in government

To date, only a few government studies on the
EAI implementation process have been reported. In
addition, most of the existing studies on EAI
implementation have focused on the early stage of the
implementation life cycle e.g. [2,16,17,18,19]. As IS
implementation is an-going process, which incorporates
the whole development of the system or technology, from
the beginning to the end of the process [20], [21], study
only the early stage cannot possibly represent the entire
process of EAI implementation. This is because any
narrower stage of the EAI implementation process can
omit factors that are crucial to the process. Hence, it is the
broader view of the implementation that this study will
scrutinize. The broad definition of EAI implementation
will allow this study to establish the factors that lead to the
success of EAI implementation.

Several factors have also been identified from the
existing studies on EAI implementation in government.
The common factors reported in EAI and government
studies are technological risks [2], [8], IT infrastructure
[22], [23], IT sophistication [2], [8], commitment by
management [12], [24], [25] and ROI [2], [8]. Such studies
normally emphasise a particular factor or a combination of
factors that are related with the success (or failure) of the
EAI outcomes. Although such factors are indeed useful, an
in-depth understanding of the complexities related with the
implementation is essential. This is because only studying
the identifying factors have been found to be limited in
terms of showing the interactions among them [26], [27].
In other words, the existing studies on EAI
implementation were not able of describing how the
factors “combine together” and take place throughout the
whole implementation life cycle (i.e. as they are only
concerned with the early stage of the implementation
process). Since IS implementation is considered to be a
social action that develops a system through social
interactions of multiple actors within several related social
environments [28], [29], the state of a given factor can
change or be changed throughout the implementation
process. Thus, understanding the implementation of EAI
requires consideration of an array of factors and the
interrelationships among them over time, which may help
in increasing the implementation success. Hence, the need
for studies that scrutinize the combination of sequential

events and activities that are related [30], [31] for the
success of EAI implementation has become vital.

Models of IS implementation for EAI implementation
research

As a technology, EAI in itself is designed to
integrate the organization’s capability to link and fit all
existing applications, and to support multiple applications,
and, therefore, EAI technology can be considered as IS by
its own right. The IS is usually tailored to support specific
business processes and functions that are difficult to
integrate whereas EAI enables them to be integrated.
Therefore, IS implementation models have inevitably been
referred to, and, accordingly, this study considers the study
conducted by [20], [21] as a basis to frame the boundary
of the EAI implementation structure. This includes
Lewin’s [32], Kolb-Frohman’s Frohman [33], Cooper and
Zmud’s [34], Kotter’s [35] and Garvin and Roberto’s [36]
models of change. These models recommend a series of
phases for organizations to achieve the success of the
change in the implementation process.

In his study, [20], [21] concluded that the IS
implementation models from Kolb-Frohman, Cooper and
Zmud, Kotter, and Garvin-Roberto are similar in terms of
the thought and the level of Lewin’s three-stage model.
This can be seen by mapping all their stages from the
models to the generic stages of Lewin’s model (see Table-

1).

Table-1. Different frameworks of IS implementation
models with their phases (adapted from [21]).

s IS Models for Implementation Process
]
= | Lewin Kolb- Cooper & | Kotter Gavin &

Frohman | Zmud Roberto
» | Unfreezm | Scoutmg, | Initiation Urgency, Set stage,
g g Entry, Coalition, Create
o Diagnosis Viston, frame

Communication,
| Moving | Plammg, | Adoption, Empower, Manage
Hq Action, Adaptation | Wins, mood
£ Evaluation Consolidation
o | Refreezm | Termmatio | Acceptance, | Institutionalisati Good
9| g n Routmisatio | on habits
& n
Infusion

The similarity between these five models is that an
implementation process is used to plan an organizational
change to achieve the success of the outcome. There are
two important lessons taken from these models, which as
follows: 1) the change commonly happens in different
stages that required a lot of time to be completely
developed; and 2) faults in any stage can moderate the
implementation and additionally discredit the progress
achieved. These two lessons are helpful for all those
implementers involved in implementing the technological
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change in any organizations [20], [21], including EAI
implementation projects in government.

Two other IS models have been reviewed in this
study — the System Development Life Cycle (SDLC) [37]
and the [38] innovation implementation model. These
models have been examined as an alternative to Lewin’s.
The SDLC model consists of five phases: 1) system
integration, 2) understanding the solution, 3) system
design, 4) system implementation, and 5) completed by
maintenance and review [37]. In addition, Klein and
Sorra’s model consider that factors of implementation
climate and innovation-values fit are two factors that
determine the effectiveness of an innovation
implementation. The variables in the implementation
climate that affect implementation effectiveness are skills,
incentives and the absence of obstacles, while the relevant
variable for innovation-values fit is user commitment (see
Figure-1). These models, however, have not been selected
as the study’s framework because of their inability to
encapsulate the EAI implementation process better than
Lewin’s model. However, their inclusion in the study is
essential to compare how well the Lewin’s model
encapsulates the projects of implementation process
compared to the two alternatives.

Climate for Skills
implementation

Incentives and
disincentives

Absence of obstacles

Implementation
effectiveness

v

Innovation-values fit |<— Commitment

Figure-1. Klein and Sorra’s model of implementation
(adapted from [38]).

Besides several similarities, dissimilarities were
also found from the models of IS implementation. It is
obviously shows (see Table-1) that the Lewin’s model
offers a simpler framework to encapsulate the
implementation process by providing three broad stages —
Unfreezing, Moving and Refreezing. The simple
implementation inbuilt in the model has attracted the
implementers’ consideration of the deployment of IS [39],
[40]. The studies of [39], and [20], for instances, have
employed Lewin’s model to reveal an e-Government
project implementation process in different countries of
local governments.

Although, Cooper and Zmud’s, and Gavin and
Roberto’s models for IS implementation offer
recommendations for administering the change process,
they are more closed with change agents. For instance, the

consultants play a supporting role for the change process
in an organization in terms of the implementation. It is
worth mentioning that these models lack the support from
the key stakeholders who are aggressively involved in all
activities related to the implementation. In contrast,
Lewin’s model takes into consideration the change related
to people’s attitudes and values [39]. Therefore, it can be
applied as a means to group the processes undertaken by
different  stakeholders = who  have  experienced
implementing EAI technology. The selection of Lewin’s
model of change supports this research in comprehending
the EAI implementation. For the aforementioned reasons,
this study adopts the three phases of Lewin’s model to
structure a conceptual framework of the EAI
implementation process.

RESEARCH METHODOLOGY

To build a conceptual framework for the EAI
implementation process, two steps suggested by [41] were
carried out: (1) content analysis phase — to explore all
priori factors for EAI implementation; and (2) mapping
phase — to understand how priori factors could influence
the process of EAI implementation.

Step 1 - Exploring transition factors

The Content Analysis method was applied to explore
the possible factors that influence the EAI implementation
process. In doing so, firstly, a literature review of the
existing studies that are relevant to the topic was required.
This study used certain processes and standards to assure
its validity. The analysis of studies was based on the
approach by [41]. To locate papers that represent the topic
adequately, full-text papers in Elsevier, Web of Science,
Science Direct and Emerald databases were extracted to
ensure an extended search from multiple disciplines. This
search covers the literature published between 2005 and
2015. The main keywords employed in the academic
search were limited in extent to the title and body text
search by selecting keywords, namely, 1) EAI and 2) EAI
implementation. The first phase of search yielded 1000
studies. By filtering through the abstracts, 800 papers that
were found to be irrelevant to the topic being investigated
were eliminated. The remaining 200 papers were chosen
since they were closely related to the implementation of
EAI systems. Following this, the study critically reviewed
each paper and identified various factors that were
considered to be vital for the success of EAI
implementation.

All 200 papers were then scanned for the stated
implementation factors. The process yielded a total of 80
implementation factors. Approximately 85% of the stated
implementation factors were factors in SMEs, healthcare
and multinational organizations. In other words, they were
not related to government agencies. The implementation
process factors were then extracted from the related
papers. This process of extraction followed two simple
guidelines conducted with another two experts in the IS
implementation process. The guidelines involved: 1) when
implementation factors were identical, they were
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consolidated into a single proclamation, and 2) when the
implementation factors used diverse keywords but had a
similar meaning, a list of synonyms were considered, by
referring to a thesaurus.

The same search was done for other keywords e.g. e-
government, e-government integration and e-government
implementation. This search yielded 500 papers, which
were filtered in the same way as was done for the EAI
studies. Then, the factors from the related papers were
extracted using the same process as for the EAls. The
search for e-government integration yielded 33 papers
[42]. As a final result, after reviewing the literature thirty
(30) priori factors for EAI implementation were identified.
It is believed that the factors found are the most common
and priori ones that should be considered when
implementing EAI technology in government.

Step 2 - Mapping transition factors

Many studies have discussed EAI implementation
factors in different sectors (e.g. healthcare [17], [19], in
multinational [16], in Small and Medium Enterprises
(SMEs) and Large Organizations [18], and in LGAs [43].
This study (i.e. which focuses on the public sector),
applied the Technology, Organizational and Environment
(TOE) model to categorize the factors found in the
literature. This model is created by [44] and it is used
frequently at organizational level [45], [46]. This study is
applying TOE to map the factors found according to TOE
categories. The model has been adapted in IT adoption
studies because of it is a useful analytical tool for studying
the adoption and assimilation of different types of IT
innovation [46]. It has solid theoretical basis which
supports the potential for applying it in IS innovation
domains, though specific factors identified within the three
categories may vary across different studies [46].

In an attempt to group all possible 30 factors
found in Step 1, this study viewed the TOE model as
follows. In the Technology division, the study needed to
identify the existing as well as new EAI technologies that
are relevant to the government. Factors that fall under this
division play a significant role in the government
implementation decision, as they determine the ability of
that government to obtain benefit from the EAI project. In
this case, factors such as evaluation frameworks,
technological risks, IT infrastructure, personnel IT
knowledge, IT sophistication, data security and privacy,
data consistency, IT infrastructure, distributed database
and data quality were considered as technology division.

In the Organizational division, the study had to
identify any factor that provides descriptive measures
related to government structure, financial support,
managerial beliefs and top management support within the
organization. In doing this, factors such as centralization,
return on investment, managerial capability, barriers,
benefits, formalization, size, IT support, implementation
planning, meeting user requirements, system training, cost,
top management support and project champion were
considered as organizational division. Whilst in the

Environmental division, the ways in which the
government focuses on the external factors that drive their
organization to implement new EAI technology were
investigated. Factors such as higher administrative
authority, citizen’s satisfaction, critical mass, market
knowledge and external support were considered as
environmental division. Table-2 shows the EAI
implementation factors with their categories according to
TOE model, description and sources respectively.

CONCEPTUAL FRAMEWORK FOR EAI
IMPLEMENTATION PROCESS

There are two main components in the proposed
framework of EAI implementation process in government:
EAI implementation process and TOE factors. In the trail
of identifying the EAI implementation factors (i.e., that
associate with TOE model) and their phases (i.e.,
throughout the process of implementing EAI), this study
examined Lewin’s Change Model as follows. In the
Unfreezing phase, this study will distinguish how the
stakeholders (e.g. system developers, senior managers,
project managers) bring awareness to the importance of
EAI implementation. In the Moving phase, the
implementation of the EAI will be completely analysed. In
this stage, the study will recognize how the diverse
stakeholders build the EAI and how they manage the
system. While in the Refreezing phase, the ways in which
stakeholders balance and maintain the system will be
identified. In doing this, the study has derived a proposed
conceptual framework, as shown in Figure-2.

In addition to the force-field theory and three-
stage model of change, this study will apply group
dynamics, an element of Lewin’s Change Model. It will
be employed by the different case studies and interviewing
different categories of stakeholders. While for the group
dynamics, its main focus will be the attitude of the
stakeholders, which will be shown through the case
studies. The action research element will not be employed
in this study, as it is not perceived to be appropriate to the
study because it will be covered in the case study itself
[21].

The framework presented is formulated to
determine the potential issues (i.e. technical,
organizational and environmental factors) that may have
an effect on the stakeholders in implementing the EAI
technology. The importance of these issues make them
difficult to ignore because the EAI implementation process
includes change in the government organizations, thus, its
implementation requires an understanding of how
stakeholders manage an issue effectively. Therefore, the
30 implementation factors (i.e., 10 technological, 15
organizational and 5 organizational factors) leading to EAI
implementation, which were presented in Table-2, are
proposed to comprehend the EAI implementation
phenomenon in question.
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Table-2. Summary of the common factors for the EAI implementation process.

EAI technologies.

Factors Description Sources
ITinfrastructure This relates to the heterogeneity of the platforms and the networking capabilities of the [10.22.23]
organizations that are planning for EAI implementation.
IT sophistication | Organizations with sophisticated IT resources are likely to be implementers of integration [2.8]
technology because they are ready to implement new EAI technologies.
Distributed Challenging for EAI to be implemented as organizations have a scattered database. Usually. 24.47.48]
databases organizations are not located in the same area and their data are not saved in one single
repository.
Integration The problems of access and use of inforrmation from diverse sources typically involves the [49.50.51]
standards development of EAI standards and other EAI software devices (e.g. xml. message brokers,
message adaptors).
EZ Data quality The diverse database designs. structures and highly variable data quality. pressures orgarizations [1.22,47]
E to make efforts to ensure the quality of EAL
'__§ Technological The nisk and uncertainty assodatedwith EAI can make nisk-averse managers require higher. not [2.8]
= | nsks lower. rates of retum before they invest.
Evaluation The integration marketplace is extremely complex with a diversity of EAI products and [2.8]
frameworks technologies solving different types of problem.
Personnel IT Available skill set ofthe personnelis animportant factor that constrains the ntroduction of EAL [2.8]
knowledge
Datasecurityand | The secunty and privacy of citizens' data have always been important. Trust and confidence [2.8.52]
privacy between users and govermrmment isrecognized as a critical success factorin the implementation of
EAL
Data consistency Absence of data consistency and presence of dataredundandes and duplicationhave beeniden- [2.43]
tified asthe most common problems facedby govemment organizations for EAI implementation.
Commitment by The cnticality in the implementation ofEAI studiesis interlinked with the extended conmmtment [12,24,25]
management by the management.
System champion | The crtical factorrevealed by the literature review for EAI based implementation strategiesis a [12.533.54])
svstem champion This is the person in charge with sole responsibility for complete liaison and
supervision to ensure the centralization.
Implementation Literature has thrownlight on procedural plans and otherimplementation details with respect to [53,55.56]
planning EAI focus.
Meeting user The capability to miss or badly address the user requirements is a potential failure while [36.57]
requirements implementing EAI
Changeresistance | Change resistance is another significant hurdle, especially in govemment agencies where [25.58.59.60]
employees have beenworking with 3_traditional marmal system for ages andtheyrefuse to move
to new systems, which makes the implementation difficult.
System training Employees’ productivity can be enhanced by empowenng them with EAI traming. [33.55.61]
Centralisation EAI projects will increase the efficiency and effectiveness of the govemment and save money [2.8]
through increased centralisation of resources. Centralisation refers to the decision-making
authority and encompasses participation in the decision-making and authority hierarchy.
£ [Retumon Govemments are often reluctant to proceed with new investments before justifying their costs [2.8.62]
-2 | investment and expected benefits.
]
E Cost The implementationofnewtechnology depends onits cost. For EAI implementation, considermg 2.8]
Et the costis indispensable for procuring and developing adequate levels of hardware and software,
s and training end-users as needed.
Managenal The availahility of personnel who have ample competencies for producingnewideasis one ofthe [2.8]
capability significant factors for ITimplementation and innovations are likely to be proposed by personnel
who have expertise in a particular discipline.
Bamiers Since there have beenmany failures of ERPimplementation, organisations tend to estimate the [2.8]
possible impact of EAI implementation before proceeding with its implementation.
Benefits Benefitsreferto thelevel ofrecognition ofthe advantages thatthe mtegration teclmologies could [2.8]
provide to the organisation. They are classified into direct (e.g. reduced transaction cost) and
indirect (e.g. increased operational efficiency) benefits.
Formalisation Formalisation refers to the existence of clear procedures, nomrms and formal processes for [2.8]
camrying out organisational tasks more effectively and efficiently, whichis supposedto make the
EAI implementation process much clearer.
Size This is the size of the community served and the number of the services provided by the [2.8]
organisationto them Asthe size becomes bigger the demand for the services might be the same,
which means more EAI technologies need to be implemented.
ITsupport The available skill set of the personnelis animportant factor that constrains the introduction of 2.8]
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Higher EvenifIT managersinitiate EAT implementation. support fromhigher administrative authonties | [2.8]
administrative may play a significant role.
authorty
Citizen's Citizen's satisfaction has a significant impact on the performance of govemment organizations, [2.8.63]
__ | satisfaction which demands for better services. The accomplishment ofthis factor will not be attained without
=i integrating the services needed by citizens and EAI technologies usage.
5
g Crntical mass Research indicates that govemment organizations are affected by the actions of other [2.8]
= govemments in IT implementation, which means that if others are doing well using certain
£ technologies then others might follow them in implementing the same set.
-
= | Marketknowledge | Themajonty ofsuccessfil IT implementation cases refer to the recognition of demands in the 2.8]
= market, which supports stakeholders with the knowledge neededto be updatedabout what is the
trend in the market regarding EAI technologies.
Extemal support Obviously, the system implementation cannever be successfil without extemal support anditis | [2.8.61.64]
also an important factor. EAI distributors have to amange this support implicitly (e.g.
consultancy, maintenance and updates).
l j Technological (T) Factors
| EAI Implementation Process | 1. ITInfrastructure
I 2. IT Sophistication
I 3. Distnbuted Databases
I 4. IntegrationStandards
| . 5. Data Quality
Lewin’s Model of Change | 6. Technological Risks
' 7.  Ewvaluation Framework
I I 8. PersonalIT Knowledge
. I 9.  Data Security & Privacy
I Unfreezing Phase 10. Data Consistency
' : Organizational (O) Factors
| 1. Commitment by Management
I 2. System Champion
I 3. ImplementationPlannng
I I 4. Meeting User Requirements
I 5. Change Resistance
. 6. System Training
I Moving Phase I 7. Centralisation
' 8.  RetumonInvestment
I 9. Cost
l 10. Managernal Capability
I I 11. Bamiers
I 12. Benefits
l 13. Fommalisation
I 14, Size
I 15. IT Support
Refreezing Phase I :
l I Environmental (E) Factors
| 1. Higher Administrative Authority
I 2. Citizen’s Satisfaction
I 3. Cntical Mass
I I 4. Market Knowledge
I 5. Extemal Support
e e s o o s o — — — — — p—
Figure-2. Proposed conceptual framework for EAI implementation process (adapted from [32]).
CONCLUSIONS are categorized into three divisions: technical,

This study is an ongoing research that addresses
the EAI implementation process factors. These factors are
derived from different areas of study that are highly
related to the topic of the research. The study found that
there are 30 (thirty) factors for the EAI implementation
process. Based on the TOE model, the identified factors

organizational and environmental. 10 (ten) factors were
found related to technological division as they played
significant role for government decision’s to start
implementing EAI project. Furthermore, 15 (fifteen)
factors were related to organizational category as they
played their roles in providing descriptive measures for
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government to continue implementing EAI. Whilst only 5
(five) factors were considered as environmental division
because of their roles from outside that would drive
government organization to implement new EAI
technology.

All the identified factors could potentially be
different in other scenarios; however, this paper aims to
explore the priori factors, which is an applicable
framework for the EAI implementation process for the
government. It is confident it will provide the practitioners
(e.g. system developers, senior managers, and project
managers) with greater understanding concerning the
process of EAI implementation projects, by identifying the
activities involved in each stage for better comprehension
of the process. The proposed framework provides insights
for additional studies regarding EAI implementation, and
it is expected that other researchers will reach similar
paths of enquiry to further investigate this new and
interesting area of study. The proposed framework assists
researchers to address the diverse emerging factors that are
associated with the EAI implementation process. It also
applies Lewin’s change management model to represent
the implementation process for the EAI, which is expected
to reach similar paths of enquiry to further investigate this
new and interesting area of study.

However, further research with detailed activities
of real phenomena in EAI implementation would enrich
the usefulness of the proposed conceptual framework.
Therefore, to validate this preliminary finding, a series of
case studies will be conducted with the EAI project
stakeholders to assess the relevance of each factor in each
phase and the details of the activities. Therefore, more
empirical qualitative research efforts in this emerging field
should be carried out.
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