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The present study explores the phenomenon of information systems (IS) integration in
emerging inter-firm collaborations (IFC). It appeals to the research by the sophisticated
nature of integration processes in inter-organizational relationships. To secure the holistic
understanding of it, the study employs a systematic mapping method. Following the
guidelines on systematic mapping in software engineering, it attempts to provide an
overview of integration techniques in diverse forms of collaboration. It also establishes a
state of the evidence on the topic. The premise of the research is to formulate a theoretical
framework for approaching IS integration in IFC. To comprehend the conceptual
complexity, the mapping study is conducted in three-facet vision, incorporating
technological, functional, and strategic integration. The summarized findings denote the

scope and focus for the future research.
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1 INTRODUCTION

Information circulates throughout the mutual environment of heterogeneous systems, within
and outside of their boundaries. It enriches organizational structures with purpose, and thus
enables systems' behavior in socio-economic activities. Enterprises, as the primary example
of such systems, are driven by the information flow realizing different organizational

functions to accomplish the goals and objectives formulated in business strategies.

Efficient business strategies of firms rely on information technologies (IT) to a large extent.
The IT infrastructures employed in companies support the execution of business processes
by consolidating the information from diverse management levels. Environment enabled by

the information interchange emerges as the information systems (IS) of the incumbent firms.

These systems are designed to collect, process, store, and distribute information across
various units. Historically, information systems are associated with the notion of information
technologies in terms of management and applications. In software engineering domain, IS
is primarily considered as a computer information system which utilizes computer
technology to carry out the supported processes. It includes the basic components such as
hardware, software, databases, networks, procedures, and people (Silver et al., 1995). The
latter indicates that IS is essentially a social and technical phenomenon, and therefore it

incorporates the knowledge from multiple research disciplines.

As a scientific field of study, information system addresses a range of strategic, managerial,
and operational activities involved in information management in organizations (Avison &
Elliot, 2006). IS facilitates interaction between business processes and ICT which take place
within the boundaries of a single firm. The alignment of these interactions is defined in
organizational strategies based on the principles and objectives for an appropriate use of IT
(Galliers & Sutherland, 1991). Business strategies often incorporate various forms of
partnerships and inter-organizational relationships. Thus, as an essential part of the firms
functioning, information systems enable interaction between heterogeneous organizations as
well. It contributes to the competitive advantages in the emerging inter-firm collaborative

partnerships in pursuit of IT and business goals (Bhattacharyya, 2020; Knoben & Oerlemans,



2006). Examples of such advantages may include improving the overall product quality,

increasing value to the customer, or reducing operational costs.

Strategies involve a particular mix of physical capital, human capital, and organizational
capital resources to realize the competitive advantages in inter-organizational partnerships
(Thoo et al., 2017). Therefore, IS appears as a common valued resource and capability for
collaborating firms. To accomplish the joint performance, organizations implement IS
strategies aimed at providing integration solutions to enhance the employed IT

infrastructures and attain the benefits of their shared use.

In business environments becoming more complex and interconnected, the challenge of IS
integration appeals to the organizations in enabling the value-creation effects through the
information exchange across the firms' boundaries. The present study explores the
phenomenon of the IS integration in the emerging inter-organizational collaborative
relationships. It is aimed at providing an overview of various methods and practices that are
premised to formulate a theoretical framework for approaching integration processes in the

context of collaboration activities.

Although, this work primarily poses a software engineering view, a sophisticated nature of
the phenomenon preserves a multidisciplinary perspective (D’Atri et al., 2008). Therefore,
the research attempts to comprehend the IS integration from the technological and
organizational viewpoints. The intended work should secure a holistic understanding of the
integration approaches in terms of inter-firm collaborations (IFC).

The structure of this study is outlined as follows. First, the literature background is presented
to introduce the essential concepts of IS integration and inter-firm collaboration forms. It is
aimed at providing the context for the further research carried out in this work. The second
part is dedicated to the research process based on elicited questions. It describes the rationale
for the choice of research methodology and data collection proceedings encompassed by the
employed technique. It also considers the justification of research validity and the possible
limitations. The third part is essentially a data analysis section where the results of the

applied method are outlined along with the summarized findings. The fourth part draws a



conclusion of the conducted study suggesting the inquiries for the further research of the IS

integration phenomenon.



2 RESEARCH PROCESS

2.1 Background literature

To denote a conceptual complexity of the IS integration in heterogeneous organizations, the
following section set forth the context for the study by the preliminary implications of the
topic from the descriptive research literature. First, the inter-firm relationships were
elaborated from the organizational perspective defining distinct forms of collaborations,
strategic intentions, and their characteristics. Second, the technological viewpoint
incorporated theoretical models and frameworks of IS integration strategies exhibited in the
literature in respect to the inter-organizational environment. An overview of the research
context based on the selected literature sources was intended to comprehend the notion of IS

integration, and thus to specify the scope of the presented study.

2.1.1 Inter-firm collaborations

The research on inter-firm collaborations is focused on the elemental questions that
constitute the phenomenon. The studies address the sophisticated concept of the
collaboration's essence, the rationale for its emergence, as well as the purpose and expected
outcomes. A variety of attributes that complement the inter-organizational relationships
allow for diversifying collaborations into concrete forms that are intensively studied in the

literature sources of different scientific domains.

The term 'collaboration’ refers to the broad nature of the inter-organizational relationships.
The emergence of the firms' activities outside of their boundaries involves multiple parties
in interconnected dependencies that unfold relations between the organizations. The entailed
interactions are inherent in the established linkages and reflect business strategies of
individual firms. Cooperative behavior of the firms expressed through these interactions
enables collaborative relationships (Phillips et al.,, 2000). The prescribed inter-firm
collaborative business strategies have been conceptualized as a set of initiatives undertaken
by firms that allow the interactive organizations for combining, swapping, and sharing their

resources and capabilities to attain various types of advantages (Bhattacharyya, 2020).



The joint activities are primarily aimed at accomplishing business goals to generate value
for the incumbent firms. The divergence of the value creation in inter-organizational
relationships has been elaborated in the study by Le Pennec and Raufflet expanding it to four
distinct types. This concept considers associational, transferred, interactional, and
synergistic value creation (Le Pennec & Raufflet, 2018). The first type is an outcome of the
initial relations between organizations. It is provided by the collaboration emergence that
incorporates the resources, complementary competencies, and reputation of the firms. These
credibility components support a foundation for developing collaboration strategy and
specifying objectives for the partners. Transferred value encompasses knowledge sharing,
financial and technological resources that potentially enhance the employed standards,
management tools, and information systems. Interactional value is accumulated by repeated
exchanges. It has been described as a composition of integration and human dimensions. The
former refers to adaptation of the acquired knowledge to the firms' environment, while the
latter, as an intangible resource, relates to the organizational policies regarding firm's
transparency, trust, relationships and coordination with partners. A combination of the three
values enables synergistic effects that essentially generate unique capacities providing

competitive advantages.

In the study on complex collaboration environments, Ang concludes that collaboration
effects on firms' growth are depended on competitive intensity and industry technology
intensity. The latter has been defined as a stable environment for the collaboration
emergence. The research suggests that firms have greater collaborative opportunities as they
face low level of competitive intensity in more technology intensive industries. It is resulted
by possessing distinctive resources and capabilities to utilize them which make firms more

attractive for potential partnerships (Ang, 2008).

In regards to the collaboration divergence, the relationships are classified based on the
defining principles. In the contribution that provides a comprehensive overview of inter-firm
relationships, Nooteboom differentiates three types of collaborations: vertical, for example,
in the supply chains, horizontal between the competing firms, and lateral which takes place
across various industries. Furthermore, inter-organizational relations are classified in the

distinct forms based on the firms' integration degree. It includes mergers & acquisitions
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(M&A), equity joint ventures, non-equity alliances, and ad hoc contracting (Nooteboom,
2003). From this perspective, M&A has been addressed as a full integration of the
collaborative firms, while alliances embrace a wide variety of co-operation maintaining the
firms on a distance. Joint ventures have been referred as setting up a novel firm under shared

ownership and control of the partners.

A resembling approach to classifying IFC has been taken in a paper on developing an
integrated framework regarding the business strategies. Adopting various related works,
Bhattacharyya summarizes five different types of collaborative strategies. Aside from the
joint ventures, mergers are separated from the acquisition strategies, while strategic alliances
are distinguished based on equity and non-equity stake. Thus, the mergers have been defined
as an absorption of the firm by another, while acquisition considers a partial or full ownership
of another firm. Equity and non-equity strategic alliances have been differentiated by the
investment options and ownership shares, respectively. Similarly, joint venture has been

defined as a new entity creation owned by the contributing partners (Bhattacharyya, 2020).

Inter-firm collaboration implies mutual adjustments needed for the utilization of
complementary resources from different organizations (Nooteboom, 2003). Moreover, the
partnership involves implementing different coordination mechanisms to improve the
collaboration performance, and synchronize network activities (Lehoux et al., 2014). In the
related research, Lehoux et al. propose a framework for building a collaboration to increase

a long-time competitiveness of the firms. A suggested model is shown in Figure 1.
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Fig. 1. Steps to follow for creating collaborations (Lehoux et al., 2014).

Among the other activities, the conceptual framework considers information sharing as an
inherent part of the firms' coordination mechanism. In the research, the authors present four
barriers to realizing this essential component. Particularly, these are the complexity of
implementing advanced technologies, the incompatibility of systems, the connectivity across

the organizations, and culture associated with knowledge sharing (Lehoux et al., 2014).

The observed issues of information interchange across partnering organizations appear as
major concern for inter-firm collaborations. In this regard, the identified problem elicits the
notion of information systems integration. To elaborate on the solutions that facilitate the
collaborative environment in respect to information technologies, the presented study

introduces the IS integration field in the following section.
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2.1.2 Information systems integration

In the context of organizational strategies, Galliers and Sutherland assessed various 'stages
of growth' models that correspond information systems management levels and strategies
formulation. In a summarized view, the latest stage of the growth model is characterized by
maintaining comparative strategic advantages in the centrally coordinated coalitions through
the inter-organizational systems (Galliers & Sutherland, 1991). Such systems are attributed
by external and internal data integration linkages between the systems of diverse strategy

parties that facilitate interactive planning processes.

In the early works, implications of the IS integration have been built in terms of enterprise
integration that encompassed computer networks, business applications, and business
process networks. From the enterprise architecture perspective, such composition can be
projected onto simplified three-layered interconnected reference model. Resembling
features in comprehending information systems have been found in the study that examined
factors of integration. In terms of organizational systems, Bajgoric defines systems
technology, information system, and management factors. These elements are incorporated
in the systems integration framework where integration is treated as a dynamical,

interdisciplinary, multiform, and multilevel process (Bajgoric, 1997).

Hasselbring conceptualizes three levels of architecture in a vertical fragmentation of
organizational units. It is composed of business architecture which appears as the
organizational structure, business rules and processes, application architecture which defines
the implementation of enterprise applications, and technology architecture as a layer of
information and communication infrastructure (Hasselbring, 2000). The proposed structure
of organizational units is set to prescribe IS integration levels as shown in Figure 2.
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Fig. 2. Horizontal integration to support the business processes (Hasselbring, 2000).

The conceptual model presents horizontal integration method that has also been referred as
the Enterprise Service Bus (ESB). Particularly, ESB approach represents service-oriented
software architecture that enables interactions between its components, i.e., the IS
applications. It employs middleware interfaces to implement communication between the
systems and ESB landscapes. Thus, middleware integration employs the IS infrastructures
while Enterprise Application Integration (EAI) addresses semantic level of information

systems (Hasselbring, 2000).

In this regard, IS integration implies integrating discrete information systems that include
networks, enterprise applications, and business processes. Therefore, it incorporates various
techniques that were elaborated in enterprise information integration framework proposed
by Giachetti. The integration has been diversified between connectivity, data sharing,
interoperability, and coordination. These types correspond to the levels of the enterprise
architecture that are addressed as network, data, applications, and business processes. Such
classification facilitates categorizing the identified approaches which in sum include shared
data standards and architectures, middleware interfaces that support operability by various
services, and coordination mechanisms enabled by software systems. The latter contributes
to the appeal of Enterprise Resource Planning (ERP) systems. They provide a common

interface across the organizations designed to coordinate all the resources, information, and
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activities that are utilized in business processes (Giachetti, 2004). The framework also
comprises Electronic Data Interchange (EDI) and standardization in terms of inter-
organizational integration. These concepts primarily address a common data format

approach on a corresponded level.

Combinations of the technologies and approaches enhanced with the IT advancements allow
firms for developing IS integration strategies to align organizational structures and
information interchange. As a business initiative, IS strategy incorporates organizations' IT
resources and capabilities that, in a shared use, contribute to the competitive advantages and
overall business performance of the collaborative firms. Thus, an overview of the inter-
organizational relationships in terms of collaborations and information connectivity
specified the scope and research focus of the presented study. As a theoretical work, it is
aimed at exploring the IS integration approaches and practices in terms of inter-firm
collaborations primarily considering the information systems aspects.

2.2 Research questions

The choice of the research object was primarily driven by the nature of the IS integration
phenomenon and the particular conceptual lens of it. The view of the inter-firm
collaborations and IS integration implied a combination of interacting practices such as the
organizational changes and strategic planning. The growth of the IS integration subject as a
research area enables a remarkable increase in the number of studies and reports that are
made available. Therefore, it becomes crucial to summarize and provide an overview of the
applied practices and theoretical concepts of this notion. The presented study attempts to
answer the following research questions:

RQ1: What are the existing approaches in IS integration in IFC? How can these approaches
be classified?

RQ2: What kind of sources provide the evidence of these approaches and what time were
they published?

RQ3: What are the prerequisites for using particular 1S integration approaches in terms of
applied IFC strategies?

RQ4: Can these common approaches be formalized into general recommendations for IS

integration IFC based on their frequencies?
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Given the goals of this work which is to explore the existing methods of IS integration in
IFC and their possible classification, this view encompassed the selection of an appropriate
research method. Thus, to identify and investigate IS integration approaches and its
contextual elements which take place in various inter-firm collaboration forms, the study

employed basic principles of a systematic mapping methodology.

Systematic mapping studies are designed to provide an overview of the research area by
identifying and classifying the evidence on the given topic (Kitchenham et al. 2007). It is
essentially a systematic search of the works related to the research questions. As a
quantitative approach, it is not examining or evaluating the studies in a matter of quality but
rather establishes the state of evidence. Data collected in these studies serves as the basis for
the thematic summary of investigated field and produces the map for the possible systematic
review. Thus, systematic mapping is distinguished from the systematic review approach in
breadth and depth of the applied techniques. The main goal of the systematic mapping
method is to provide an overview of the research area and identify the quantity and type of
the related studies and results available within it. The method provides a structure of the type
of research reports and results that have been published by categorizing them (Petersen et al.
2008). An outline of the systematic mapping process is shown in Figure 3.

Process Steps

Definition of . Keywording using Data Extraction and
Research Quesiton Conchict Search Screening of Papers Abstracts Mapping Process
) Classification .
Review Scope All Papers Relevant Papers Sclrlel,*mel Systematic Map

Qutcomes

Fig. 3. The Systematic Mapping Process (Petersen et al. 2008).

The breadth of the IS integration and IFC as the research field indicated that the use of the
systematic mapping would be an appropriate method. It allows for examining the evidence
on the topic, its type and publishing time, collating the methods and practices studied in that

evidence, and thus building the possible theoretical framework. It would also allow for
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determining the areas for the future systematic reviews of IS integration through

identification of evidence clusters and gaps.

2.3 Data collection

Following the guidelines on how to conduct a systematic mapping in software engineering
presented by Petersen et al., the essential step of the applied method was taken which was to
build a search-string based on the questions the research set forth. The initial stage of the
systematic mapping included the application of search-string to browse the corresponding
journals and scientific databases in search of the primary studies addressing the IS
integration and IFCs. It was used to check keywords, title, and abstract field to validate the
inclusion of the papers into the evidence set for the further analysis. The following sections
provide a thoroughness of the search describing the process of the search-string build and

presenting the issues which were faced during the stage.

2.3.1 Search-String

Since there exist numerous perspectives on exploring the information systems phenomena,
various literature sources provide diverse terminology on it. Information technologies are
often times interpreted differently from business and technical viewpoints. It was noticed
during the first attempt of the search-string application which was built purely from the topic
proposed terms. In this case, the initial search-string either did not retrieve the results from
the sources or, on the contrary, showed explicitly broad set, which included irrelevant studies
from different research domains. This aspect made it problematic for the possible
implications of the topic. Hence, the search-string build included the use of the terms which

were considered as synonymous to the terms of the research topic stance.

A vague terminology was observed regarding the "information system". A specified
definition of the "information system™ term with respect to software engineering domain is
the "computational information system", which is a subject of this research (D’Atri et al.,
2008). However, studies that propose an organizational focus provide a vision of this term
in the notion of "information technology". Considering the interaction model of information

technology presented by Silver et al. 1995, information system is identified as an inclusive
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supersystem which, aside from the other components, consists of hardware, software, and
data. These attributes define information technology in a broad sense, hence the "IT system"
or simply "IT" often substitutes the term "information system™ ("IS") in the observed

evidence.

On the same basis, the "integration” term was interpreted as well. While the term of "IS
integration” can be explained as combining information systems in an effective way, this
definition can be implied as "IS adoption™ from the organizational view, or as "IS

implementation” referring to the technical sides of integration.

Another notion occurs in regards of rather economic sense. Although, the terms "firm™ and
"organization” can be distinguished from one another, these are often times used as
synonyms in the majority of studies. The notion of "organization" goes beyond the definition
of "firm" whereas the latter in respect to economic theory is any form of business pursuing
its objectives and dealing with a specific product (Nooteboom, 2003). However,
"organization” appears as more neutral term in relation to different perspectives on a
business which in turn appears as a primary stakeholder in utilizing information technology

to support firms’ operability.

Finally, the words "cooperation" and "collaboration" are often used interchangeably
describing the phenomena of inter-firm partnerships (Hord, 1981). Since differentiating
these terms is often times neglected in the technical research domains, the definitions were
included into the search-string as synonyms.

Aside from the semantic issues, the search-string was adjusted to various spellings of the
words as well as included the use of wildcard symbols to mitigate the strict terms matches.
Thus, the analysis of the keywords and terms which were identified enabled grouping the
words into sets of synonyms to formulate the search-string build. These sets included:
1. Definition of scope for the information systems search, i.e., "information system"
and "information technology".
2. Search terms related to IS integration and adoption in the organizations.

3. Search terms related to the integration techniques and frameworks.
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4. Search terms related to the form of organizational partnership, i.e., "inter-firm".
5. Search terms related to the inter-firm relationships, i.e., "collaboration™.

These sets enabled a sophisticated search as they were merged into the search-string using

the Boolean operators AND and OR. The finalized build is presented as follows:

("information system™ OR IS OR IT) AND (integrat* OR implement* OR adopt*) AND
(approach* OR method* OR strateg*) AND (inter-firm OR interfirm OR interorgan*) AND
(collab* OR coop*)

Thus, the variety of the terminology involved the use of frequently mentioned synonymous
definitions in the search-string build. This helped to narrow and specify the search to fulfill

the results set meeting the aim of the research.

2.3.2 Papers search

The primary studies are identified by using search-strings on scientific databases or browsing
manually through relevant conference proceedings or journal publications (Petersen et al.,
2008). To explore the evidence on the IS integration in IFC topic, the search-string was
applied in the corresponding databases and journals which contain the studies on the subject.
During the search, the studies were not restricted to a certain type, publishing year or sub-
topics covered in order to avoid incompleteness of the overview. Nevertheless, the issue of
the research areas required to narrow the sources of search focusing on the software

engineering domain and information systems field.

The search was initially performed in the scientific databases such as IEEE Xplore and
EBSCO. However, this did not provide the relevant studies as the results set was explicitly
large and contained the publications from various scientific domains indicating no direct
connection to the research questions. Additionally, the database search engine had a
limitation of seven maximum wildcards use which made it problematic to extend the search
to the possible matches. This issue prevented from enabling the adjustments to the search-
string needed to perform the search. Adapting it to the specific requirements of the databases

could introduce complications, hence the databases were omitting on this stage.
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Thus, the search was primarily performed in the libraries specifically dedicated to the field
of information systems. These venues included the journals adopted into the Senior Scholar's
Basket list formed by the College of Senior Scholars. This collection serves as a resource of
highly rated publications focused on the IS field and provides a basis for the interdisciplinary
work. As this study is focused on the intersection of business-oriented and technical IS
research, this collection appeared as the basis for the systematic mapping of the evidence on
the IS integration in IFC. Table 1 shows the peer-reviewed journals which were addressed
in the search, as well as the number of publications the applied search-string resulted per

journal.

Table 1. Addressed journals and number of studies.

Journal Search results

European Journal of Information Systems | 96

Information Systems Journal 51

Information Systems Research 43

Thus, the results set retrieved by search included 190 studies in total. This number was
admitted as an adequate initial set of papers for the further selection process in the systematic

mapping.

2.3.3 Selection process

The following stage of systematic mapping implies screening of the papers provided in the
search results collection. It serves as a quality assessment of potentially relevant studies upon
which the conclusions can be made in the research answering the questions it proposed. The
assessment, or selection process, is conducted by classifying the papers including or
excluding them to form a set of the primary studies. This classification is based on the study
selection criteria which are intended to identify those primary studies that provide direct
evidence about the research question (Kitchenham & Charters, 2007). Thus, the inclusion
and exclusion criteria were developed on the ground of practical issues which enabled a
multistage selection process posing the research questions interpretations in the examined

studies. The practical issues criteria for the exclusion were:
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e exclusion of duplicates;
e exclusion based on abstract;

e exclusion based on introduction and conclusion sections.

These criteria were at least based on the recommendations stated in studies on the systematic
literature review within software engineering domain. The keywords are not consistent
between different major journals with respect to IT standards (Brereton et al., 2007). As it
points to the previously observed vague terminology in information technologies, this served
as a rationale for refining the exclusion criteria in terms of quality assessment of studies. It
did not, however, imply the exclusion based on the title of paper as this data was considered
incomplete for the assessment which could lead to omitting potentially relevant papers.

Thus, the criteria formed a three staged papers selection process. Each of the stages was
labeled as "Phase™" and given the ordered number from O to 2 according to the selection

proceedings.

The selection process has been logged in a form of spreadsheet template developed to record
the key attributes of the assessed papers such as the index number, source, title, abstract,
keywords, type, and year. These attributes are shown in Table 2 and provide a data extraction
basis for the primary studies identification matching the research questions. The records also
included the links to the journal webpages where the papers were published online and
contained a more detailed information. The ”Type” attribute values were adopted from the
journals’ classification as it has been provided on the webpages. These included articles,
empirical research, original articles, management, feature articles, and research articles.
Such typology was premised to charectirize the evidence by the manuscript genre and was

observed in the papers’ metadata.
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Table 2. Data extraction attributes.

Attribute Value description Research question
ID Integer index (assigned chronologically) -

Source Name of the venue, i.e. journal, article -

Title Name of the paper -

Abstract An extract from the abstract section of paper RQ1, RQ3
Keywords Keywords listed in the paper RQ1, RQ4

Type Type of the paper RQ2

Year Calendar year of publishing RQ2

Link A link to the online webpage of the paper -

To fill in the records, the data was extracted manually from the webpages of the papers
retrieved in the search results. Additional attributes which essentially reflected the selection
process stages (i.e., Phase 0, Phase 1, and Phase 2) were added to the template after
completing the initial data extraction of the papers. These attributes contained the values
INCL (included) or EXCL (excluded) indicating the proceedings of each paper throughout

the selection process.

Phase 0 attribute was assigned to exclude the potential duplicates of the retrieved papers. If
the data extracted from the paper was repeated, for example, a title, or abstract, i.e., input
data was matching the previous records, the paper had to be excluded leaving the first input
record. No duplicates were found during the papers assessment, hence all 190 items of the

initial search results set passed this criterion.

Phase 1 was aimed at identifying the relevance of the papers based on their abstracts. These
sections were manually assessed in terms of context, objectives, methods, results, and
conclusions of the study (Kitchenham & Charters, 2007). Thus, the questions addressed in
the studies as well as the main outcomes and implications were examined in the abstracts to
find a relevance to the research topic. However, it was noticed that the abstracts often times
did not contain the required information which made it problematic to evaluate the inclusion
of the papers as they scarcely deemed relevant in such cases. It is also considered that the

quality standard of the IT and software engineering abstracts is too poor to rely on when
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selecting the primary studies (Brereton et al., 2007). As this poses a threat to the systematic
mapping reliability in omitting the relevant studies, it is recommended to maintain a study
until a more detailed exclusion criterion (Kitchenham & Charters, 2007). Hence, 52 studies

out of 190 of the initial set passed Phase 1 based on their abstracts.

Phase 2 implied a more detailed examination of the papers, particularly the introduction and
conclusion sections. The rationale for this stage was the previously mentioned issue of
abstracts which appeared not reliable enough to complete the mapping procedures.
Therefore, to determine whether a paper meets the criteria it is necessary to read the further
parts of it to refine the exclusion (Budgen et al., 2006). These sections were assessed to
summarize the research questions the studies addressed and the results which were
accomplished. The main concepts and terms were outlined serving as the basis for the

keywording stage which proceeded the paper's inclusion into the final set of primary studies.

Simultaneously, the references sections were examined to perform a backward snowballing
sampling to potentially extend the number of the primary studies (Jalali & Wohlin, 2012).
While the initial snowball sampling set had 34 items such papers were tested against the
abstract criteria and 22 studies were proceeded. Hence, the applied snowballing technique
helped to increase the number of the studies included into Phase 1 up to 74.

Overall, the outcome of Phase 2 assessment provided 39 papers which formed the final set

of the primary studies. The selection process and sampling stages are reflected on a diagram

shown in Figure 4.
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Fig. 4. Papers selection process of systematic mapping.

The studies included into the primary set were considered as the most relevant within the

scope of the research topic and the number of these was accepted to enable the keywording.

Thus, the papers were screened in terms of the abstract, introduction, and conclusion sections

to establish the basis for the subsequent classification scheme build.

2.3.4 Classification scheme

The essential concepts and terms derived from the studies during the screening procedure

formulated a set of keywords for each of the paper. These keywords indicated the context of

the study, although as they were attained from the researcher's perspective, they might have

a different premise. While the initial data was extracted from the papers to determine the

relevance of the study in the selection process, it was complemented by the keywords

produced from the analysis of introduction and conclusion sections. Thus, following the
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guidelines on conducting a systematic mapping study, the keyword sets were combined
together to enable a sophisticated vision of the research nature (Petersen et al., 2008).

This combination enabled classifying the keywords into the clusters which were essentially
a series of interconnected terms from various backgrounds. Since the topic of this study
poses an interdisciplinary perspective to IS integration, these clusters were divided into three
major categories identifying different viewpoints to the phenomenon. These categories
included technical, functional, and strategic contexts of the IS integration in IFC. The
keywords which were seen ambiguous, i.e., not clearly defined in terms of the main
categories, and not presented in a sufficient frequency were included into Miscellaneous
(Misc.) group.

The developed categories helped to group the keywords by their contextual meanings and
allocate them within the sub-categories layer. Thus, the technological integration category
included the keywords which implied technical standards, software applications and
services, or architectural principles. It is essentially the technologies which were in the

research focus in the examined papers.

Functional integration category outlined the keywords that specify the conceptual models of
executing IT strategies in business. These are the methods which determine how the
integration solution is delivered within the organization boundaries. It holds a premise of a

process approach to IS integration in organizational activities perspective.

Strategic integration category determined the arrangements of the relations which emerge
between organizations. Particularly, these were the forms of inter-firm collaborations in

which the IS integration takes place.
Categorizing the keywords resulted in building a classification scheme shown in Figure 5. It

summarized the insights of the primary studies analysis and established the basis for the

further research of IS integration approaches in IFC.
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Category Sub-category

EDI
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IT platform
'best-of-breed'
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¥ IT capability

IS integration in inter-firm collaborations knowledge sharing
——» MaA
strategic integration -| alliance

Misc. ¥ joint venture

Fig. 5. Keywording and classification scheme.

The keywords outline provided an overview of the preliminary results for exploring the
existing methods of IS integration in IFC. As these were grouped by the backgrounds which
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reflect multidisciplinary perspectives, such interpretation might help to secure a holistic

understanding of the phenomenon under investigation.

2.4 Validity of conducted study

The aim of a systematic review is to find as many primary studies relating to the research
question as possible using an unbiased search strategy (Kitchenham & Charters, 2007).
Therefore, to ensure the robustness of the applied systematic mapping method in the study,
it was necessary to generate a search strategy which would take the questions under
consideration in terms of breadth of the information systems research field.

A general framework suggested when conducting a systematic mapping study, is to
formulate the research questions using the PICO model (Petticrew & Roberts, 2006). This
model is proposed for considering the questions in terms of the components such as
population, intervention, comparison, and outcomes. These components were interpreted
relating to the software engineering domain and elaborated with respect to recommendations
by Kitchenham and Charters as follows:

Population. In the context of this research, the population implied the application area of

software engineering, i.e., information systems.

Intervention. The research addressed the issue of methods and approaches to IS

integration which take place in inter-firm collaborations.

Comparison. The study attempted to provide an empirical comparison of the IS

integration methods in terms of different IFC forms.

Outcomes. The outcome expected from this research was to produce a review of the state-

of-the-art in IS integration approaches which in turn could possibly be formulated into

theoretical framework of IS integration in IFC.

Thus, the proposed PICO model framed the research questions to enable a broad overview
of an area. In addition to the addressed issues, the specifics of IS field provided by
interdisciplinarity of the topic defined a scope of the search strategy which was reflected in
search-string build. Hence, the synonymous terminology of various perspectives was

employed to facilitate the search-string result matches. Ultimately, the search strategy did
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not imply the limitations on types or sub-topics of the evidence to be included into the

primary studies set which promoted inclusivity of the search during the initial stages.

Despite these aspects of the generated search strategy, the research process might have been
impacted by unintentional caveats. A relevant case study on reliability of the systematic
mapping research in software engineering advocates that the decisions taken, and the
judgments exercised by the researcher influence both the papers findings and the conclusions
from the secondary study (Wohlin et al., 2013). Considering the actual work was conducted
by a single researcher, it should be acknowledged that the study could have been affected by
preconception which poses a threat to the completeness of the papers search and selection

process.

Petersen and Gencel proposed three types of validity in relation to software engineering
research data collection. These are generalizability, theoretical validity, and descriptive
validity to be considered in the design of data collection procedures (Petersen & Gencel,
2013).

Following the suggested validity classification, generalizability concerns the sample of the
defined population, i.e., information systems area in the context of this research. It is
distinguished between the internal (generalizing within a group or community), and the
external generalizability which takes place between other communities and groups
(Maxwell, 1992). As the information systems is a well-covered area in the software
engineering domain on the variety of topics, the internal generalizability was not considered
as a threat. While the study attempts to present a review of the IS integration phenomenon,
the explicit results valuable for the other research areas were not initially claimed in this

work.

Theoretical validity is determined by the ability of capturing what is intended to capture, i.e.,
identifying the confounding factors in the studies selection and sampling (Petersen et al.,
2015). It concerns the utilized search strategy, particularly the search-string build and the
addressed sources where it was implemented. To evaluate the search strategy in terms of the

objectiveness, the 'Gold standard' framework was employed to gauge the efficiency of the
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applied search-string. As the automated search in a selected engine (database or journal)
retrieves a certain number of results, this number is used to calculate the sensitivity and
precision corresponding to the search-string and engine by the following formulas (Zhang et
al., 2011):

e . Number of relevant studies retrieved
nsitivity = 1009 1
Sensit. lj/ Total number of relevant studies 00 /0’ ( )
. . Number of relevant studies retrieved
Precision = 100%, (2)

Number of studies retrieved

The results of these calculations were compared to the thresholds in the search strategy scales
shown in Table 3. It helped classify the developed search strategy and take further decisions

in conducting the search.

Table 3. Search strategy scales.

Strategy Sensitivity (%) | Precision (%) Comments

High sensitivity 85-90 7-15 Max sensitivity despite
low precision

High precision 40-58 25-60 Max  precision  rate
despite low recall

Optimum 80-99 20-25 Maximize both
sensitivity and precision

Acceptable 72-80 15-25 Fair  sensitivity and
precision

The values of the search sensitivity and precision in the corresponded journals were
calculated by the formulas and presented in Table 4. The number of relevant studies reflects
the papers that proceeded to Phase 1 when the iterative exclusions based on the developed

criteria initially appeared.
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Table 4. Search strategy in selected engines.

Rank | Engine Number of | Number of | Sensitivity | Precision
studies relevant (%) (%)
retrieved studies

1 Taylor & Francis (EJIS) | 96 27 51,92 28,13

2 Wiley Online Library | 51 15 28,85 29,41

(1SJ)
3 INFORMS PubsOnLine | 43 10 19,23 23,26
(ISR)

While the search strategies are preferred to be of both high sensitivity and high precision,
there is a trade-off between them and it is not always possible to accomplish the 'Gold
standard’ in software engineering study (Zhang et al., 2011). From the comparison of the
calculated values to the thresholds, a relatively low sensitivity rate became apparent in the
applied search strategy. Therefore, considering the precision rate, it was mostly identified as
of high precision type. However, it also indicates that the number of the papers which were
judged to be relevant to the research on the initial exclusion stages, represent a fraction of
the total number of studies included into the sample.

It should be taken into account that the snowballing search was employed to extend the
number of potentially relevant papers. Such technique is considered to be more efficient as
it has a significantly reduced amount of noise comparing to the database searches (Jalali &
Wohlin, 2012). Thus, the papers analyzed during the search enhanced the sample and

comprised a half of the primary set.

Although, it is generally recommended to minimize the set of the corresponding search
engines avoiding the overlaps in the results (Zhang et al., 2011), the number of the addressed
libraries in this work might contribute to the incompleteness of the search-string retrievals.
In turn, the search-string was built out of general terms, and it might need additional
adjustments to meet the databases requirements and be refined in a matter of the research
topic implications. It is possible, that attempting an inclusivity in its abstraction it could lead

to omitting the studies, hence more effort entailed in search (MacDonell et al., 2010). The
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iterative approach taken in the papers’ exclusion procedure might also lead to missing some
relevant studies which could be included into the sample. These caveats potentially posed a
threat involved by misunderstandings based on the solely researcher's decisions and actions.

Though, considering it was human judgments such threat was improbable to be avoided.

Descriptive validity concerns the accuracy and quality of the data to be collected. To control
the threat of incorrect and confounding data, a spreadsheet template was developed which
was mentioned in the previous section. To frame the recordings of the papers, the evidence
data was collected directly from the sources and stored accordingly to the determined
attributes. It could be adjusted to the required views for the analysis, navigated by the

embedded filtering, and be revisited any time.

The research process was documented based on the systematic mapping study guidelines
which provided suggestions on elaborating the actions to reduce the validity threats.
Considering the search and selection for primary studies were done by one author, this could

not completely prevent from affecting the accuracy of the mapping process.

Nevertheless, the basic principles of the systematic mapping methodology were employed
to provide an overview of the IS integration phenomenon built from the identified evidence.
Thus, the broad nature of the research questions initiated the search-string to perform an
automated search in the selected peer-reviewed journals from the IS field. The retrieved
papers were screened based on the defined exclusion and inclusion criteria. During the
selection process, a set of primary studies was determined to allow for collecting the
keywords. It formed the clusters which reflected the research focus. The keywords were
categorized and allocated with respect to their context in the established classification

scheme.

The classification scheme was intended to prepare a basis for the state-of-the-art review of
the preliminary findings from the primary studies. In the following chapter, the results were
analyzed to give an overview of the IS integration approaches and define the state of the

evidence related to the research questions of this work.
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3 MAPPING OF STUDIES AND ANALYSIS

The systematic mapping of the studies was aimed at providing the answers for the research
questions elicited in this work. Collating the evidence on the IS integration in IFC formed
the primary studies set which emerged as the basis for the following analysis of the

phenomenon.

The collection of these papers allowed for keywording by identifying the frequently
mentioned concepts. They were grouped by their connotations in the categories which
established the classification scheme. The preliminary analysis of the primary studies served
to facilitate the further identification of the integration approaches (RQ1).

In turn, the primary studies recordings from the spreadsheet template contained metadata on
the papers. The reference collected from the web pages of the journals provided an
information for identifying the state of the evidence on the topic of IS integration in IFC

(RQ2).

A combination of particular IS integration approaches in terms of the inter-firm relationships
was assumed to be justified by the scope and goals of the applied organizational strategies.
An overview of the collaboration forms determined in the classification and their
characteristics was presented to gauge the appropriateness of the defined integration methods

in terms of the contextual surroundings (RQ3).

The topic of this study set forth a premise of theoretical frameworks of IS integration in IFC
which could be built based on the papers mapping results and identified connections and
patterns within it. Thus, to elaborate on the generalized approaches applicable for certain
types of collaborations, the organizational activities and technologies were corresponded to

the inter-firm relationships in attempt to comprehend IS integration strategies (RQ4).

3.1 Research focus facet (RQ1)

The classification scheme implied categorizing the keywords by three major series which

reflected heterogeneous backgrounds in IS integration. These series were envisioned as
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technological, functional, and strategic integration viewpoints. Such classification principle
was adopted from organizational systems integration (OSI) model shown in Figure 6. The
three dimensions define information exchange alignment within and across organization's
subsystems (Pollalis, 2003).

Information Technology
Integration
(IT Process & Oulput)

Drgamzaﬂanaf ‘I
Systems

Qegrarmn

*————————— ——— ————— — ——— ————
B

Cross-Functional
Integration
{Organizational

Process & Quipud)

Strategic Planning
____________ Integration

(Planning Process & Ouiput)

Fig. 6. Model of OSI (Pollalis, 2003).

A resembling approach towards information systems perception was found in earlier
contributions where a three-facet framework defines the aspects of systems, group
collaboration, and organization (De Michelis et al., 1998). The systems facet addresses the
technologies that underlie information systems while group collaboration refers to the IT-
mediated processes and functions which are executed in accordance with the policies,

regulations, and goals determined from the organizational facet.
An extended model of IS integration aggregates four domains distinguishing organizational

and strategic areas (Wainwright & Waring, 2004). Following this model, organizational

domain involves structure, policies, social and cultural aspects, while strategic comprises
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intra- and inter-firm functional areas. These viewpoints are summarized and presented in

Figure 7.
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Fig. 7. Four domains of IS integration (Wainwright & Waring, 2004).

Thereby, to facilitate a sophisticated vision of the phenomenon, the recognized frameworks
were employed for enabling the classification by research areas. The keywords were
allocated within the derived categories resembling their contextual meanings. The following

subsections provide an overview of the mapped studies research foci.

3.1.1 Technological integration focus

In the primary studies, the research focus in terms of technological integration was made on
software integration models and communication standards. This category featured the

keywords which attributed information technology elements:

e IT platform;
e ERP;

e EAI;

e EDI;

e XML.
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A distribution of the most common terms appeared in the examined papers is presented in
Figure 8. Combinations of the research context were accounted as the number of the selected

publications remained 39 from the final set.

IT platform
ERP

EAI

EDI

XML

Fig. 8. Technological integration research focus.

The chart implications suggested that the emphasis in the IS integration research was
primarily made on the notion of IT platform. It was assumed to be generalizing term which
comprised its essential components such as open standards on software architecture, IT
infrastructure, and common data formats, for example, XML-based data. The mentions of
information systems customization and modularization were referred to this sub-category as
well. The studies on IT platforms are listed in Table 5.
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Table 5. Papers on IT platform.

Author Title Type Year
Dongetal. | The Impact of Institutional Distance on the Joint | Research 2017
Performance of Collaborating Firms: The Role of | Article

Adaptive Interorganizational Systems
Katzy etal. | Alignment in an inter-organisational network: the | Empirical 2016
case of ARC transistance Research
Jain and | The roles of contextual elements in post-merger | Empirical 2015
Ramesh common platform development: an empirical | Research
investigation
Busquets Discovery paths: exploring emergence and IT | Empirical 2015
evolutionary design in cross-border M&AS. | Research
Analysing grupo Santander’s acquisition of abbey
(2004-2009)
Reimers et | An empirical evaluation of existing 1S change | Empirical 2014
al. theories for the case of 10IS evolution Research
Aanestad et | Infrastructuring Work: Building a State-Wide | Research 2014
al. Hospital Information Infrastructure in India Article
Saraf etal. | IS Application Capabilities and Relational Value in | Research 2007
Interfirm Partnerships Article
Mandal et | Pre-alliance planning: development of an | Management | 2003
al. information system infrastructure to support
strategic alliance activities
M. Lynne | Reflections on the systems integration enterprise Feature 2001
Markus Article
Munkvold | Challenges of IT implementation for supporting | Management | 1999
collaboration in distributed organizations
King and | An Empirical Assessment of the Organization of | Original 1999
Sethi Transnational Information Systems Articles
Giacomazzi | Information systems integration in mergers and | Research 1997
et al. acquisitions: A normative model Article
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The emergence of IS integration at the inter-organizational level establishes a common
semantic platform that is considered to facilitate coordination of inter-firm business
processes and reinterpretation of information from diverse sources (Saraf et al., 2007).
Although, the IT platform is comprehended as a basis for the IS applications development
and installation, the emphasis in platform implications is made on IS capabilities that enable
the integration. The IT advancements and the value to the business provided by IS integration
are discussed in terms of supply chains (SCM) as the representative environment with a high

degree of inter-firm collaborations and complex partnerships.

The importance of IT platforms establishment in this field in terms of globally operating
firms has been pointed out in earlier contributions as well (King & Sethi, 1999; Munkvold,
1999). The additional complexity to business processes coordination implied by
implementation of collaboration technologies in inter-organizational relationships is

suggested to be facilitated by heterogeneous technological platforms (Munkvold, 1999).

A feature of resemblance to the IT platform definition has been found in a reference to inter-
organizational systems (I0S). It is perceived through the 10S design characteristics
including data connectivity, process modularity, application integration, and interface
standardization. In the context of this term, 10S interconnects the respective technologies of

collaborating firms being operable across platforms (Dong et al., 2017).

Along with a systems configuration, modularity has also been noted as a primary quality of
the platforms to maintain its interoperability in inter-firm collaborations (Busquets, 2015).
This attribute allows for developing a service-oriented architecture (SOA) to accommodate

diverse partner business strategies (Katzy et al., 2016).

In turn, an architecture has often been addressed as IS/T infrastructure in a number of studies
(Katzy et al., 2016; Mandal et al., 2003; Jain & Ramesh, 2015). In scope of the IT platform,
it comprises design of software, hardware, data governance, and networks (Aanestad et al.,
2014; Mandal et al., 2003) enabling open-standard architecture for more efficient

information connectivity and provision of services (Reimers et al., 2014).
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Overall, the notion of IT platform has become more appealing in the latter studies.
Throughout a decade, the implications of this term have been emerging from the technical
basis of IS applications deployment (Mandal et al., 2003; Saraf et al., 2007) to Internet-based
solutions linking multiple agents of supply chains on different stages (Reimers et al., 2014),
and eventually as a common open-sourced environments with a modular and customizable
architecture delivering integrated IS services to all participants of inter-firm collaborations
(Busquets, 2015; Jain & Ramesh, 2015; Katzy et al., 2016).

Furthermore, the IS integration in IFC has been approached from the perspective of ERP
systems implementation. The papers focused on this subject are presented in Table 6. On the
contrary to the customization ability, Enterprise Resource Planning systems have been
interpreted as sets of modules yet monolithic solutions with limited flexibility as these
modules were based on generic business requirements and processes. This issue has been
gauged to reduce the benefits of using ERP software forcing organizations to adjust their

business processes and strategies (Irani et al., 2003; Daniel & White, 2005).

ERP implementation methods have been categorized as comprehensive (involving business
processes reengineering practices), vanilla (default packages use with a minimum
adjustment), and middle-road as an in-between approach (Lee et al., 2003). Configuration of
ERP systems, i.e., its technical implementation, was associated with significant costs to
organizations and required physical coding and modification. Therefore, business processes
reengineering (BPR) has been widely emphasized to be primal in the initial implementation
of ERP (Alshawi et al., 2004; Irani et al., 2003; Lee et al., 2003; Sharif et al., 2005). The
alignment of business and ERP functionality has been recalled as a "Gap Analysis" (Alshawi
et al., 2004). This activity was highlighted as necessary for an appropriate accomplishment
of the desired ERP system outcome. Hence, the ERP system implementation has been
perceived primarily as a bottom-up push-oriented approach (Lee et al., 2003).
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Table 6. Papers on ERP systems.

Author Title Type Year
Saraf et al. IS Application Capabilities and Relational Value in | Research | 2007
Interfirm Partnerships Article
Dudas and | Information Systems Integration in Mergers and | Article 2007
Tobisson Acquisitions - An Enterprise  Architecture
Perspective
Sharif et al. Integrating ERP using EAI: a model for post hoc | Article 2005
evaluation
Daniel and | The future of inter-organisational system linkages: | Article 2005
White findings of an international Delphi study
Themistocleous | Evaluating the integration of supply chain | Empirical | 2004
et al. information systems: A case study Research
Sharif et al. Using ERP as a basis for Enterprise application | Research | 2004
integration Article
Alshawi et al. Integrating diverse ERP systems: a case study Empirical | 2004
Research
Zeng and | Achieving information integration in supply chain | Research | 2003
Pathak management through B2B e-hubs: concepts and | Article
analyses
Lee etal. Enterprise integration with ERP and EAI Article 2003
Irani et al. The impact of enterprise application integration on | Research | 2003
information system lifecycles Article
M. Lynne | Reflections on the systems integration enterprise Feature 2001
Markus Article

ERP systems have also been considered as a distinct supporting technology along with CRM
and SCM software (Zeng & Pathak, 2003). The proposed integration model comprised these
systems and emerged as a B2B e-hub. Such solution has been assumed to enable ultimate

end-to-end integration between supply-chain members.
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Resembling concepts of such integration constructs have been exhibited in some studies.
Integration with the other components has been interpreted as an evolutionary model of ERP
systems called ERPII (Sharif et al., 2005). A possibility of ERP functionality externalization
through the web-based technologies such as Java, HTML, and XML has been discussed in
the context of inter-organizational system linkages (Lee et al., 2003; Daniel & White, 2005,
Sharif et al., 2004).

In addition to the web interfaces, enhancing ERP systems with EAI technology has been
repeatedly acclaimed for the support of inter-organizational IS integration (Alshawi et al.,
2004; Irani et al., 2003; Lee et al., 2003; Sharif et al., 2004, 2005; Themistocleous et al.,

2004). Table 7 contains papers with the emphasis on Enterprise Application Integration.

Table 7. Papers on EAL.

Author Title Type Year

Sharif et al. Integrating ERP using EAI: a model for post hoc | Article 2005
evaluation

Themistocleous | Evaluating the integration of supply chain | Empirical | 2004

et al. information systems: A case study Research

Sharif et al. Using ERP as a basis for Enterprise application | Research | 2004
integration Article

Alshawi et al. Integrating diverse ERP systems: a case study Empirical | 2004

Research

Lee etal. Enterprise integration with ERP and EAI Article 2003

Irani et al. The impact of enterprise application integration on | Research | 2003
information system lifecycles Article

M. Lynne | Reflections on the systems integration enterprise Feature 2001

Markus Article

Although, such technology has been generally opposed to the ERP systems in a way of
approaching IS integration. Characteristics of these methods have been studied by Lee et al.

and summarized in Table 8 for a comprehensive comparison.
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Table 8. Characteristics of ERP and EAI in technical and behavioral perspectives (Lee et

al., 2003).
ERP EAI
Technical Degree of BPR High/Medium Medium/Low
Integration method | Process Integration | Process Mapping
Implementation Long Medium
period
Behavioral Degree of | High Low
Resistance
Business Process Centralized Decentralized
Internalization Long Short
period

On the contrary to ERP systems, the implication of EAl was that it enables a "point-to-point”
integration as a top-down pull-oriented approach. A combination of EAI and ERP
technologies mediating middleware software has been suggested to extend the degree of
enterprise integration as a whole both on intra- and inter-organizational level
(Themistocleous et al., 2004). However, in some reports such integration has also been
associated with risks in terms of strategic and operational models (Sharif et al., 2004; Lynne
Markus, 2001).

In some of the papers, data communication standards have been discussed as a minor subject
of study. Such evidence is listed in Table 9. Particularly, these are Electronic Data
Interchange (EDI) technology and XML-based standard of networks.
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Table 9. Papers on EDI/XML.

Author Title Type Year

Jensenetal. | Avocados crossing borders: The problem of runaway | Research | 2018
objects and the solution of a shipping information | Article

pipeline for improving international trade

Hsu et al. A legitimacy challenge of a cross-cultural | Empirical | 2015

interorganizational information system Research

Reimers et al. | How do industry-wide information infrastructures | Research | 2014

emerge? A life cycle approach: How do I11S emerge | Article

Reimersetal. | An empirical evaluation of existing 1S change | Empirical | 2014

theories for the case of 10IS evolution Research
M. Lynne | Reflections on the systems integration enterprise Feature 2001
Markus Article

Communication infrastructure based on EDI/XML messages have been promoted for
utilizing inter-organizational systems in industry-wide scope (Jensen et al., 2018). Although
EDI has been noted as a long-established approach in communicating IS applications, it has
also been subjected to the limitations implied by the development of web-technologies and
application programming interfaces (Themistocleous et al., 2004). However, despite the
relative novelty and enhancements XML-based standards have been treated with caution
(Hsu et al., 2015; Lynne Markus, 2001; Reimers et al., 2014).

3.1.2 Functional integration focus

From the functional integration perspective, the primary studies were focused on
coordination of firm's activities and IS integration delivery models. These studies primarily
examined information systems strategies, its implementation approaches, and emergence of
the large-scaled systems that take place during and after the inter-firm relationships
establishment. Functional integration category incorporated the terms of a non-technological
nature that prescribe the organizational processes of adopting information technologies to
functionally support IS integration across the organizations. Such keywords included the

following concepts:
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e IT-business alignment;
e IT capability;

e knowledge sharing;

e ‘installed base’;

e 'best-of-breed'.

Figure 9 shows a distribution of the keywords that were encompassed in the functional
integration research focus. The papers were assigned several study areas, therefore the

combinations of the topics elicited in them were accounted.

IT-business alignment
IT capability
knowledge sharing
‘installed base'
'best-of-breed'

Fig. 9. Functional integration research focus.

The majority of the studies were concerned with the IT-business alignment problem in the
organizations. Particularly, it involved the discussions on business and IS strategies
planning, its constructs and execution that are intended to meet the inter-firm collaboration
goals. A practical significance was found in the evidence that elaborate on strategic
frameworks providing the case examples. A list of contributions on that topic is presented in
Table 10.
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Table 10. Papers on IT-business alignment.

Author Title Type Year

Katzy et al. | Alignment in an inter-organisational network: the case | Empirical | 2016
of ARC transistance Research

Gerow et | Six types of IT-business strategic alignment: an | Empirical | 2015

al. investigation of the constructs and their measurement | Research

Mehta and | Strategic Alignment In Mergers And Acquisitions: | Empirical | 2007

Hirschheim | Theorizing IS Integration Decision making. Research

Dudas and | Information Systems Integration in Mergers and | Empirical | 2007

Tobisson Acquisitions - An Enterprise Architecture Perspective | Research

Wijnhoven | Post-merger IT integration strategies: An IT alignment | Research | 2006

et al. perspective Article

Brunetto Integrating information systems during mergers: | Empirical | 2006
integration modes typology, prescribed vs constructed | Research
implementation process

Pollalis Patterns of co-alignment in information-intensive | Research | 2003
organizations:  business  performance  through | Article
integration strategies

Teo  and | Integration between Business Planning and Information | Original | 1997

King Systems Planning: An Evolutionary-Contingency | Articles
Perspective

Giacomazzi | Information systems integration in mergers and | Research | 1997

et al. acquisitions: A normative model Article

Several studies attempted to classify the levels of integration demonstrating the

correspondence of IS configuration and business strategies to various extent. In the earlier

works, the alignment degree was determined by the completeness of the IS integration

objectives. These have been interpreted as three distinct levels: total integration (TI), partial

integration (PI), and no integration (NI) (Giacomazzi et al., 1997). Such classification has

been utilized to define the integration strategies in terms of software components, hardware

infrastructure, and organizational specifics as for example, business processes, company's

structure, or strategic objectives. A similar principle has been conceptualized with the
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emphasis on IS (ISP) and business planning (BP) alignment. This way, four distinct types of
integration that affect 1S and business strategies have been identified ranging from the least
connected relationships to the interdependent BP and ISP (Teo & King, 1997). These forms
have been explained as administrative, sequential, reciprocal, and full integration. In another
study conducted with the use of clustering methods, a business performance increase was
reasoned by successfully implemented 1S management practices including well-integrated

IS and business plans, their coordination and strategic alignment (Pollalis, 2003).

A resembling approach to the IS integration methods typology in the context of firms'
mergers and acquisitions was found in different case studies. A matrix, presented in
Figure 10, reflects the combinations that correspond to various strategic goals and IS

configuration setups.

IS Configuration

Different Similar
Syvnergies and Value
OVERHAUL SYMEBIOSIS
Strategic goals assigned to
IS function
Ratimmliznti:m and cost- ABSORPTION PRESERVATION
cutting

Fig. 10. IS integration modes typology (Brunetto, 2006).

The emergence of these combinations has been discussed provided with the examples of two
analyzed construction industry companies that engaged in mergers and acquisitions
processes. The rationale for each of the modes has been given in terms of IS architecture and
collaborating firms' value. Thus, overhaul has been interpreted as a reconstruction of
management processes and technological elements, absorption as a replacement of one firm's

configuration by another, symbiosis as a synergistic value generation, and preservation as
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In the hospital organizations IT alignment case study, these methods have been augmented
by the objectives of mergers and acquisitions presented in Table 11. Subsequently, the
integration modes have been specified within the three levels of integration as shown in
Table 12.

Table 11. MA and IT integration objectives (Wijnhoven et al., 2006).

MA integration ambition | MA objective IT integration objective
High Absorption Complete IT integration
Moderate Symbiosis Partial IT integration
Low Preservation IT co-existence

Table 12. IT integration modes belonging to IT integration ambitions (Wijnhoven et al.,

2006).
Complete integration | Partial integration | Co-existence
Renewal Yes No No
Takeover Yes No No
Standardization Yes Yes No
Synchronization | No No Yes

In this classification of strategies, renewal has been corresponded by the overhaul approach
as well as the symbiosis matching synchronization. While absorption has been referred to a
takeover, it has also been complemented by standardization strategy, i.e., common systems

approach. These methods have been schematically illustrated as shown in Figure 11.

A number of other case studies were examined in the paper that featured the factors of IS
integration decisions in the context of mergers and acquisitions. These factors have been
generalized in a framework of interconnected categories that incorporate industry and pre-
merger organizational contexts, corporate and business strategy, IS role, sourcing, and

structure, and the acquires' strategic vision (Mehta & Hirschheim, 2007).
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Fig. 11. IT integration methods. A and B is IT of MA partners A and B, respectively. C is
the newly created IT (Wijnhoven et al., 2006).

Six types of IT-business alignment have been identified in the contribution that employed
Strategic Alignment Model (SAM) in a Q-sort research. By developing an instrument to
measure the alignment strategies, each type has been specified emerging as a cross-domain
alignment including two-way depended business strategy and IT infrastructure and
processes, intellectual, operational, business, and IT alignment, and financial performance
(Gerow et al., 2015).

The emphasis on the 1S-business alignment in common information system development has
been made in another case study of inter-organizational network. The attention has been paid
to the network alignment process indicating that match between one business strategy and
one IS infrastructure is not sufficient (Katzy et al., 2016). Thereby, the design of IS
architecture for collaborative networks has been proposed as a neutral to business strategy

system to enable a broader adoption and concurrent support of the firms' business.
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The issue of IT-business alignment was also addressed in the contributions from the
perspective of collaborative firms' IT/S capabilities. Papers on that topic are summarized in
Table 13. These studies were considering the integration capability of IT as a quality of

successful inter-firm IS adoption.

Table 13. Papers on IT capability.

Author Title Type Year

Jain and Ramesh | The roles of contextual elements in post-merger | Empirical | 2015
common platform development: an empirical | Research

investigation

Tanriverdi and | Cross-Business Information Technology | Original | 2011
Uysal Integration and Acquirer Value Creation in | Articles
Corporate Mergers and Acquisitions

Tanriverdi et al. | Research Commentary — Reframing the | Article 2010
Dominant Quests of Information Systems Strategy

Research for Complex Adaptive Business Systems

Sharif et al. Integrating ERP using EAI: a model for post hoc | Article 2005

evaluation

In the context of enterprise application integration (EAI) approach, the capability term has
been understood as the quality of having the potential to carry out integration (Sharif et al.,
2005). Such implication has been differentiated from the ability which referred to the
possession of qualities required to get something done. It has been related to the IT basis

along with integration, componentization, and organizational fit.

The importance of the firms' IT capabilities has been discussed not only in terms of the
integration processes, but also dis-integration of the existing products and services
(Tanriverdi et al., 2010). The contrast in business needs, resources, and IT implementation
effectiveness has been related to the firms' competitiveness differentiating their IT

capabilities in the mergers and acquisitions context.
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In this scope, it has been defined as the cross-business information technology (CBITI)
capability that emerges as an important value-creation mechanism M&A (Tanriverdi &
Uysal, 2011). In respect to the acquiring firms, such capability has been found to facilitate
IT costs savings generation, minimizing potential disruptions to business operations,

realization of business synergies, and enabling regulatory compliance.

The feedback on IT integration capability increase has been observed in the process of
common platform development (CPD). Such approach has been highlighted to ease the
integration of IT infrastructure in mergers and acquisitions and subsequently improve the
firms' performance (Jain & Ramesh, 2015).

Another factor that contributes to the successful IS integration and common platforms
development has been identified as a knowledge sharing process, also referred as a
knowledge transition (Jain & Ramesh, 2015). The papers that focused on this subject are
listed in Table 14.

Table 14. Papers on knowledge sharing.

Author Title Type Year

Dong et al. The Impact of Institutional Distance on the Joint | Research | 2017
Performance of Collaborating Firms: The Role of | Article

Adaptive Interorganizational Systems

Jain and Ramesh | The roles of contextual elements in post-merger | Empirical | 2015
common platform development: an empirical | Research

investigation

Saraf et al. IS Application Capabilities and Relational Value | Research | 2007

in Interfirm Partnerships Article

Kirsch and Haney | Requirements  determination for common | Empirical | 2006

systems: turning a global vision into a local reality | Research

In terms of requirements determination for common systems, this process has been
distinguished between knowledge acquisition and negotiation (Kirsch & Haney, 2006). The

former has been explained as a process of identifying, documenting, and understanding
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business processes and technologies that exist in organization and thereby eliciting local
domain knowledge. Negotiation is the process of integrating gathered knowledge into
common global requirements and vision of a large-scale system. Inter-firm knowledge
sharing has been defined as the extent to which sharing insights and understanding of
business context across partnering firms enabled by high-level of IS integration (Saraf et al.,
2007). A knowledge sharing enabled by inter-organizational systems (10S) has been
considered as explicit, i.e., codified and communicable knowledge since 10S interconnects

the respective enterprise technologies of collaborating firms (Dong et al., 2017).
Regarding the IS integration strategies, two distinct approaches have been mentioned in the
studies. Papers on 'installed base' and 'best-of-breed' approaches are presented in Table 15

and Table 16, respectively.

Table 15. Papers on ‘installed base' approach.

Author Title Type Year

Reimersetal. | How do industry-wide information infrastructures | Research | 2014

emerge? A life cycle approach: How do I11S emerge | Article

Reimersetal. | An empirical evaluation of existing IS change | Empirical | 2014

theories for the case of 10IS evolution Research
Chae and | The surface of emergence in systems development: | Article 2005
Poole agency, institutions, and large-scale information

systems

The discussions on inter-organizational systems development have been addressing the issue
of the initial infrastructures and systems utilized in organizations that in turn are anchored
with many other structures (Chae & Poole, 2005). Also known as the 'installed base'
approach, it has been implicated as an emergence of existing systems adaptation (Reimers
etal., 2014). 'Installed base' of proprietary closed systems has been recognized to evolve into

open information infrastructures enabling 10S implementation (Reimers et al., 2014).
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Table 16. Papers on 'best-of-breed' approach.

Author Title Type Year

Wijnhoven et al. Post-merger IT integration strategies: An IT | Research | 2006
alignment perspective Article

Sharif et al. Integrating ERP using EAI: a model for post hoc | Article | 2005
evaluation

Harrell and Higgins | IS integration: Your most critical M&A | Feature | 2002

challenge? Article

M. Lynne Markus | Reflections on the systems integration enterprise | Feature | 2001
Article

An extended approach of establishing a new IT infrastructure across collaborative firms has
been recalled as 'best-of-breed'. Essentially, it has been characterized as an adaptation of
combined best practices of the previous systems for the setup of a new one (Wijnhoven et
al., 2006). While originally this approach has been referred to ERP systems implementation
integrating different modules and packages (Lynne Markus, 2001; Sharif et al., 2005), it has
also been prescribed by IT standardization approach (Wijnhoven et al., 2006). Implementing
an integrated 1S from the 'best-of-breed' systems has been associated with the economies of
scale realization, though a complex evaluation of 'best' has been required for the

collaborating firms (Harrell & Higgins, 2002).

3.1.3 Strategic integration focus

The strategies of inter-firm collaborations were premised to define the environment of the
IS integration processes. Therefore, strategic integration category was intended to capture
the keywords that prescribe different types of inter-organizational relationships. This sub-
category incorporated the following distinct forms of collaborations:

e mergers and acquisitions (M&A);

e alliance;

e joint venture.
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Keywords distribution in the primary studies is shown in Figure 12. The papers were focused
on a particular collaboration form examined primarily as the case study or the organizational
environment for a certain IS integration method. Therefore, contributions with the specified

strategy under examination were accounted and not all studies were reflected in the chart.

17%

M&A
alliance
61% joint venture

Fig. 12. Strategic integration research focus.

Mergers and acquisitions (M&A) were widely studied as the background condition in IS
integration case studies. Papers that featured this form of collaboration are summarized in
Table 17.

In the studies, both pre- and post-M&A cases have been observed as a context of integrating
the information systems and IT infrastructure across the firms. Acquirer-target power has
been considered as a major factor for planning the IS integration strategies in this type of
collaboration (Brunetto, 2006; Mehta & Hirschheim, 2007; Tanriverdi & Uysal, 2011). It
has been implicated with respect to the IT capabilities that result in value creation for the
acquiring firms (Busquets, 2015; Jain & Ramesh, 2015; Wijnhoven et al., 2006).
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Table 17. Papers on M&A.

Author Title Type Year
Jain and | The roles of contextual elements in post-merger | Empirical | 2015
Ramesh common platform development: an empirical | Research
investigation
Busquets Discovery paths: exploring emergence and |IT | Empirical | 2015
evolutionary design in cross-border M&As. Analysing | Research
grupo Santander’s acquisition of abbey (2004—2009)
Tanriverdi Cross-Business Information Technology Integration | Original | 2011
and Uysal and Acquirer Value Creation in Corporate Mergers | Articles
and Acquisitions
Henningsson | The DySIIM model for managing IS integration in | Research | 2011
and Carlsson | mergers and acquisitions: Managing IS integration in | Article
M&A
Mehta and | Strategic Alignment In Mergers And Acquisitions: | Empirical | 2007
Hirschheim | Theorizing IS Integration Decision making. Research
Dudas and | Information Systems Integration in Mergers and | Article 2007
Tobisson Acquisitions - An Enterprise Architecture Perspective
Wijnhoven | Post-merger IT integration strategies: An IT alignment | Research | 2006
et al. perspective Article
Homburg Is speed of integration really a success factor of | Original | 2006
and Bucerius | mergers and acquisitions? An analysis of the role of | Articles
internal and external relatedness
Brunetto Integrating information systems during mergers: | Empirical | 2006
integration modes typology, prescribed vs constructed | Research
implementation process
Harrell and | IS integration: Your most critical M&A challenge? Feature 2002
Higgins Article
Giacomazzi | Information systems integration in mergers and | Research | 1997
etal. acquisitions: A normative model Avrticle
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The features that facilitate IS integration in M&A collaborations have been highlighted, such
as common data models and ownership policies, knowledge transition, and best-of-breed
solutions which in sum enable common platforms development (Jain & Ramesh, 2015;
Tanriverdi & Uysal, 2011; Wijnhoven et al., 2006).

In the context of inter-organizational alliances, the attention has been primarily paid to the
IT-business strategic alignment processes that has been emphasized to play a crucial role in
contributing to the IS integration between partnering firms. This form of collaboration has
been characterized as a mutual agreement between independent companies to serve common
business objectives (Mandal et al., 2003). The partners make substantial investments to
develop a long-term collaborative effort (King & Sethi, 1999). The papers that focused on

inter-firm alliances are presented in Table 18.

Table 18. Papers on alliance.

Author Title Type Year

Katzy et al. Alignment in an inter-organisational network: | Empirical 2016
the case of ARC transistance Research

Saraf et al. IS Application Capabilities and Relational | Research 2007
Value in Interfirm Partnerships Article

Mandal et al. Pre-alliance planning: development of an | Management | 2003

information system infrastructure to support

strategic alliance activities

King and Sethi An Empirical Assessment of the Organization | Original 1999

of Transnational Information Systems Articles

In the case study of the ICT industry company, a set of actions that enable strategic alliances
has been identified and formulated as a framework. These actions have been found to
influence the IS architecture in terms of pre-alliance planning. A summary of this concept is

presented in Figure 13.
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Organizational Structure Education

Reduced management Skills transfer and training
Empowerment Education
Virtual/agile structurcs Iraining

Cultural development

Strategy Formulation
Self-cvaluation - iterative
Project planning
Win-Win relationship

Technology Management
Asset utilisation
Evaluation/justification
Decision-making

Strategic
Alliance

Team Environment Benchmarking:
Knowledge management Stakeholder involvement
Social networks, Performance Indicators
Autonomy Strategic tactical and
Inter-dependability Operational measures

Fig. 13. Actions to build and sustain a strategic alliance (Mandal et al., 2003).

As a strategic issue, IS infrastructure has been taken into consideration along with business
requirements and functional processes defined between partnering firms. This topic has been
related to IS flexibility that in turn has been viewed as a trade-off to IS integration (Saraf et
al., 2007). However, it has been pointed to enhance the integration of the IS applications
across the firms by the means of IT advancements such as standardization and modularity of
software components. Therefore, the knowledge sharing processes have been emphasized to

facilitate common platforms in IS integration.

In the case study of inter-organizational network, it has been concluded that multiple
business strategies can be supported by open standard IS architecture enabled by cloud
computing and Software-as-a-Service (SaaS) delivery model (Katzy et al., 2016). These
characteristics have been found to retain strategy-neutral information infrastructure in

network alliance.
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Joint venture partnerships have been identified mostly in industry-wide relationships
between the organizations. Papers that suggested this type of collaboration are listed in
Table 19.

Table 19. Papers on joint venture.

Author Title Type Year

Liu etal. Starting open source collaborative innovation: the | Research | 2017
antecedents of network formation in community | Article

source

Dong et al. The Impact of Institutional Distance on the Joint | Research | 2017
Performance of Collaborating Firms: The Role of | Article

Adaptive Interorganizational Systems

Reimersetal. | How do industry-wide information infrastructures | Research | 2014
emerge? A life cycle approach: How do I11S emerge | Article

Although, this sub-category was either not obviously stated or had a relatively low
representative in the studies, this form has been found to define firms' jointly managed
institutions in such specific industries as pharmaceutics (Reimers et al., 2014). It has also
been observed in evaluating joint performance of the firms in use of inter-organizational
systems (Dong et al., 2017). In a case study of border-spanning organization in the field of
higher education, a jointly managed network has been addressed as a community source
project (Liu et al., 2017). It has been exemplified by the system that evolved from the
financial IS which incorporated web technology and service-oriented approach to a unified
platform enabling support for administrative processes and collaboration between

universities.

3.2 Evidence state facet (RQ2)

The primary studies were additionally examined based on the data extracted from the venues.
To gauge the coverage of topics in the papers, the established classification and papers'

metadata recorded in the developed spreadsheet template were employed to provide the
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details on the evidence state. Thus, the contributions were categorized by their publication

date, type, and engine source.

A number of publications captured from the results set is presented in Figure 14 ranged in a
timeline of 1997-2017 years period. The missing values were accounted as no study out of

39 in total was selected in the systematic mapping process from the particular period.

Number of publications

o

1967 1993 1999 2000 2001 2002 2003 2004 2005 2008 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Year

Fig. 14. Number of publications per year.

The major sets of the studies examined in the mapping results were identified from the
periods of 2003-2007 and 2014-2017, respectively. The earlier works were primarily focused
on IS integration approaches such as, for example, ERP systems, EAI, and common data
formats. The latter contributions did not indicate these topics broadly, but rather emphasized
the functional and strategic facets of the integration processes, such as IT-business
alignment, knowledge sharing, and the emergence of common platforms between the

collaborative firms.

The search strategy developed to conduct the systematic mapping study was premised to
address the selected peer-reviewed scientific journals dedicated to the IS field. It also
incorporated the use of snowballing technique to extend the number of studies included into
the mapping process. Therefore, the amount of the primary studies resulted by search was
distributed between distinct venues that is reflected in Figure 15. The studies identified in
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the venues were indexed by the numbers which are referenced in Appendix 1 and

summarized in Table 20.

BEuropean Journal of Information Systems

Information Systerms Journal

Source

Information Systems Research

Snow balling

T
o 5] 10

T
15 20 25

Mumber of studies

Fig. 15. Search strategy results.

The majority of the studies included into the primary set was obtain through the applied

snowballing technique. These were the papers published in other journals dedicated to IS

field, management, and business.

Table 20. Publications in addressed sources.

Rank | Source Studies

1 Snowballing [195-199, 201, 203, 204,
206-211, 213, 216-218,
220-223]

2 European Journal of Information Systems (EJIS) | [3, 7, 11, 12, 25, 28, 42, 48,
140]

3 Information Systems Research (ISR) [149, 153, 155, 157, 159]

4 Information Systems Journal (1SJ) [97, 103, 136]

The collected studies were categorized in respect to the publications metadata extracted from

the journals' web pages. This information contained the details on the type of paper and was

used to characterize the contributions by groups. Therefore, the papers were classified by the
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adopted typology in accordance with the journals’ webpages. The distribution of the paper

types from the primary studies is presented in Figure 16.

Article
Empirical Research
Feature Arficle

Management

Contribution type

Qriginal Arficles

Research Arficle

T
o z 4 g -] 10 12 14 16

Num ber of studies

Fig. 16. Primary studies types.

The topic of IS integration in IFC was primarily covered in research articles. Along with the
empirical research papers, these contributions provided most of the evidence on the
integration approaches in inter-organizational relationships presenting the case studies,

surveys, and interviews as the chosen research methods.

Although the applied search strategy might pose limitations to the analysis of the evidence
state, the insights from the collected data presented the relevance of the IS integration topic.
The variety of the venues addressed in search, including the papers from the snowballing
set, indicated that the phenomenon has been considered from different perspectives of the
research domains. This reflection facilitated the establishment of the classification schema
in the mapping process used for categorizing the primary studies by the research foci. Based
on the timeline of the screened papers, it was concluded that the IS integration has been
considered as a complex issue in the firms' collaborative activities throughout the decades.
Supported by the IT advancements, the proposed frameworks incorporated heterogeneous
approaches to provide a common vision of the phenomenon to the practitioners and

researchers.
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3.3 Inter-firm collaborations context facet (RQ3)

Since the IS integration processes were assumed to emerge within the scope of inter-firm
strategies, the context of the collaboration forms observed in the papers was examined to
develop a further understanding of the phenomenon. It involved the data collection from the
presented cases studies and examples to specify the companies' business and strategies which
potentially influenced the IS integration decisions. The distribution chart presented in
Figure 17 provides an overview of the industries where the integration phenomenon has been

studied in the papers.

Automofive

Eanking

Construction

Healthcare

Higher educafion

Industry

ICT

Qil & Gas

SCM

Softw are vendor

o 1 2 3 4 a5 g 7 2 o9 10
Number of case studies

Fig. 17. Collaboration contexts in primary studies.

The heterogeneous surroundings of the collaboration strategies indicated that the IS
integration cases have been examined widely in the traditional fields of business. The most
observed were the supply chains where the logistics, transportation, and B2B sales processes
appeared as of a primary concern for the partnering firms. As business processes in these
complex collaborations involve parties of different specializations, for example
manufacturing, marketing, or shipping, sophisticated visions of the IS integration solutions
have been proposed in the studies. In general, the solutions were accomplished by
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configuring the components of the ERP-systems and integrating diverse modules of the
existing IS with the support of EAI technology. Therefore, the studies incorporated the
discussions on establishing the environment for the partners to support their cooperative

activities such as knowledge sharing by the means of the common IT platforms.

In the banking industry cases, the firms were primarily involved in M&A activities. Thereby,
they were facing the issues of technological incompatibility of the targeted organizations.
The introduced acquirer-target power problem was addressed by aligning the IT
architectures of systems in relation to the IT capabilities and business strategies of the
acquiring firms. The adoption of the common IT infrastructures to support the exchange of
business data was driven by pursuing value-creation and subsequent increase of competitive
advantages through the synergistic effects. It appeared as an example of the horizontal
integration motivated by the economies of scale. Thus, IT strategies encompassed Cross-
functional integration approaches that standardize the inter-organizational systems
differentiating global administration and local domains of banking operations. Papers on
these topics were commonly mentioned in the functional integration category of the primary

studies classification.

In the context of healthcare organizations, integration activities led to standardization and
decentralization of the IS administrative processes. It was reasoned by the tight control of
the government agencies, regulations, and policies regarding the distribution of drugs and
healthcare sector administration. As it was stated that the integration processes have been
managed primarily by the third-party system vendors, the tendencies were observed in the
integrated solutions development and transformation. Both direct and indirect forms of
cooperation have been examined in the studies. These imposed the requirements on software
and hardware to evolve from the closed proprietary systems into open and standardized
platforms. The opening processes involved the best-of-breed practices that emerged as the
systems' standardization integration approach complementing the synchronization method

of the IT co-existence.

While the common tendencies were observed in the papers grouped by the industrial contexts

of the IS integration, the approaches were generally dependent on the case studies
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surroundings specifics. The traditional business industries were characterized by a high
degree of the competitiveness and complex market conjectures that involved diverse
institutions. Therefore, the necessity to secure the firms' advantages and operational
performance urged the organizations to a more collaborative behavior which often times was
not limited to the industry-wide scopes. The emergence of the inter-firm collaborations was
provided with the challenges of the strategic alignment which were supported by the
information technologies to a large extent. The complexity of integration processes was
explained by the various aspects, such as organizational structures, differences in firms'
capabilities, or the technological issues. The heterogeneous nature of the collaboration
environment presented in the studies indicated that the information systems in diverse IFC
strategies incorporated sophisticated vision enabled by the generalized requirements to open
software architecture and standardized approaches towards the implementation of

integration solutions.

3.4 Theoretical frameworks facet (RQ4)

The essential goal of this work was to explore the IS integration approaches in inter-firm
collaborations based on examining the relevant evidence. The primary studies served for
collecting the keywords that reflected the integration processes and technologies applied in
diverse forms of collaborations. Since the topic of this paper premised to elaborate on
generalizing the information systems arrangements in the emerging partnerships, the study
attempted to propose theoretical frameworks that could potentially be formulated based on

the common integration methods.

To determine the relevance between the technologies, processes, and collaboration forms,
the systematic map of the keywords derived from the papers was outlined in the bubble plot
presented in Figure 18. The interrelation of the methods and the partnerships was based on
the combinations of these keywords given the frequencies of their mentions in the studies.
Only the publications that defined a specific partnership environment were accounted as they
provided the insights on the integration activities, practices, and outcomes. The papers that
were primarily focused on the integration issues and techniques were not reflected in the plot
chart, therefore the numbers presented the keywords frequencies that differed on both sides

of the map.
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Fig. 18. Systematic map of the IS integration approaches in IFC.

The three-dimensional systematic map interconnected the technological, functional, and
strategic categories of the keywords’ classification schema. The correlation of the sub-
categories emerged by the linkages of the applied approaches and the collaboration forms
which were exemplified in the observed case studies. Thus, the frequencies of the mentioned
technologies and practices suggested for identifying the potential patterns in approaching the

IS integration processes in IFC.

The appeal of the IT platforms was illustrated in the M&A and alliance partnerships,
respectively. While the notion of the platforms was broadly interpreted in the studies, it
appeared to be the commonly mentioned concept that was suggested to enable the
information environment for the complex inter-firm collaborative activities. Thus, in the
M&A procedures it has been noted to enhance the technological stacks of the firms adjusting
their IT infrastructures and business strategies. This pattern was reflected in the functional

facet, illustrating the importance of the IT-business alignment practices which involved the
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IS planning activities based on the IT capabilities of the M&A organizations. The firms could
potentially employ the 'best-of-breed' approach to standardize the IS architecture in respect

to their business strategies aimed at value-creation effects.

On the other hand, the notion of the IT platforms should not be underestimated in terms of
the inter-firm alliances. Although, the partnering firms might demonstrate a more preserving
behavior regarding their business strategies, and thus be less concerned with the alignment
of the IS architectures, they might prioritize knowledge sharing processes. In such cases, the
integrated systems emerged between multiple parties served primarily for the information
interchange and connectivity to facilitate the accomplishment of synergistic effects.

The IT platforms have been noted in the joint venture relationships to a lesser extent.
Though, considering this type of collaboration was in a relatively insufficient representative,
the technology might be conceptualized in terms of the shared informational system
environment. Such platform could be governed by the parenting organizations which are
involved into the mutual projects. Thus, the full integration of the IS, for example ERP-
systems, could be achieved through the common equities control and ownership to support
the business strategies execution.

The implications of the systematic map based on the collected primary studies allowed for
ideating on the generalized approaches towards the IS integration in collaborative
organizational relationships. These concepts were formulated in theoretical framework in
respect to the strategies of the partnering firms, the supporting technologies, and the
organizational activities. It was summarized in Table 21 outlining the IS integration practices

by the identified collaboration forms.
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Table 21. Theoretical framework of IS integration in inter-firm collaborations.

Collaboration form

Business strategy

IS integration strategy

Mergers & Acquisitions

M&A collaborations emerge as
the combination of the firms'
equities. Organisations align IS-
business strategies
their IT

capabilities to attain value-

incorporating

creation effect.

Firms configure IS

architecture employing
'best-of-breed’ approach to
enable common platforms
by
software modules.

enhanced custom

Alliance

Strategic alliances appear as a

mutual agreement  between
independent firms to serve
common objectives allowing to
preserve their business
strategies to achieve synergistic

effects.

IS integration is provided
with  the common IT

platforms enabled by open-

standard and  service-
oriented software
architecture  (SOA) to
facilitate information
connectivity between

diverse businesses. |

Joint venture

Organisation jointly managed
by the firms in industry-wide
relationship to facilitate

institutional requirements.

Full IS

enabled by open-source

integration is

common software platforms
with standardised
architecture and information

interchange.

However, it should be admitted that the proposed framework only provided a superficial

definition of the integration arrangements, as it was based on the patterns and tendencies

observed in the primary studies. Although, several interconnected papers were noticed in

exhibiting the IS integration models regarding more detailed technical aspects (Giacomazzi

et al., 1997; Henningsson & Carlsson, 2011; Wijnhoven et al., 2006). These contributions

were primarily focused on the M&A activities, and thus it was not attempted to interpret the

frameworks outside of this context to the other forms of collaborations.
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Based on the implementation approaches observed in the case studies and examples, the
conclusion was drawn upon the identified correlational patterns between the organizational
activities, supporting information technologies, and collaboration strategies. The proposed
theoretical framework for IS integration was intended to secure a holistic understanding of

the phenomenon in terms of inter-firm collaborative relationships.
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4 CONCLUSIONS

The topic of the presented work set forth the notion of information systems integration in
inter-firm collaborative strategies. The appeal of this topic was reasoned by the conceptual
complexity of information systems and inter-organizational relationships. To comprehend
the phenomenon of IS integration in IFC, the conducted software engineering study adopted
technological and organizational viewpoints. It was aimed at exploring the approaches and
practices that facilitate interactions between heterogeneous organizations in terms of

information interchange.

The research was initiated with the preliminary implications provided by an overview of the
background literature. In the first part of the work, the inter-firm relationships were defined
in distinct collaboration forms in respect to their characteristics from the organizational
perspective. The investigated coordination mechanisms dependent on the information
interchange justified the notion of IS integration given the associated inquiries. A summary
of IS integration implications suggested the methods and technologies that potentially
facilitate collaborative environment. An appropriate arrangement of these practices underlies
the IS strategies that are inherent to the business goals of firms in order to enable value-
creation effects. Thus, the determined scope and research focus constituted the further study

process.

In attempt to secure a holistic understanding of the phenomenon, a systematic mapping
approach was employed and presented in the second part of this work. It was intended to
enable the search of evidence on the topic of IS integration in inter-firm collaborations. To
conduct the systematic mapping study, a search strategy was elaborated providing the
rationale for the decisions and actions in data collection process. Thus, the search-string was
built upon the elicited research questions. To collate the primary studies, inclusion and
exclusion criteria were developed and applied in the papers screening process. The employed
search strategy resulted in 39 primary studies out of 190 examined papers that were further
investigated for keywords collection. The procedure was arranged in the multidisciplinary
approach towards the phenomenon, and thus incorporated technological, functional, and
strategic integration categories. These categories established the classification scheme that
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allocated the keywords based on the context of the primary studies. The conducted study
was validated by three criteria in relation to software engineering research data collection.

The subsequent overview of the selected contributions was presented in the third part. The
findings were outlined following the research questions proceedings. First, the contributions
were analyzed based on the research foci that were reflected in the classification categories.
Second, the papers were screened to establish the state of the evidence related to the research
topic. Third, to gauge the appropriateness of the identified integration methods, the context
of the collaboration strategies was examined based on the observed examples and case
studies. RQ4 stemmed from the topic of this study that premised to formulate a theoretical
framework of IS integration in IFC. The classification scheme provided foundation for the
systematic map of the integration approaches that interconnected technological, functional,
and strategic categories. The technologies and organizational activities were correlated to
the distinguished collaboration forms and were accounted by their mention frequencies in
the studies. This allowed for identifying patterns and common approaches towards IS
integration in diverse inter-firm relationships. These patterns were summarized in a

theoretical framework of IS integration strategies on a superficial level.

Thus, this research explored the field of information systems from the facet of integration
processes in inter-organizational relationships. The introduced methods and practices
identified through the employed systematic mapping approach, outlined related domains of
the research discipline from the software engineering perspective. The study located IS
integration in a multidisciplinary intersection suggesting the further investigation through

the various conceptual lens of the phenomenon.

4.1 Limitations and future research

Presented mapping study was conducted at a higher level of granularity in attempt to identify
the clusters of related evidence by the research foci on IS integration in IFC. The primary
rationale for the employed research method was to comprehend a sophisticated nature of the
information systems. Systematic mapping study is suggested to students for preparing an
overview of the topic area for the further works (Kitchenham & Charters, 2007). However,

the method still poses the prerequisites for a prior knowledge of the field as well as of the
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research methodology. Considering the novelty of the systematic mapping to the researcher's
perspective, the lack of experience in conducting such studies could pose a threat to validity
of the search strategy. This concern has been discussed in the section describing the research
process. Particularly, the limitations regarding the data collection appeared as the narrowed
selection of venues. Although, it allowed for avoiding a large number of studies required to
examine in the mapping process, the venues were addressed with the search-string that could

potentially be adjusted to extend the results set.

Nevertheless, the presented systematic mapping study denoted the scope for the future
research. The implications of the IS integration approaches in inter-firm collaborations
suggested for a closer investigation of the phenomenon in the industry-wide context. The
emergence of the new technological advancements that facilitate the alignment of the firms
IT-business strategies unfolds the integration platforms and ecosystems providing new
perspectives for the researchers and practitioners in respect to the inter-organizational
relationships. Finally, the case studies that elaborate on the real applications of integration
solutions may provide complementary resources exemplifying the knowledge on systems

integration for the software engineering research community.

69



REFERENCES

1. Aanestad, M., Jolliffe, B., Mukherjee, A., & Sahay, S. (2014). Infrastructuring
Work: Building a State-Wide Hospital Information Infrastructure in India.
Information Systems Research, 25(4), 834-845.
https://doi.org/10.1287/isre.2014.0557

2. Alshawi, S., Themistocleous, M., & Almadani, R. (2004). Integrating diverse ERP
systems: A case study. Journal of Enterprise Information Management, 17(6), 454—
462. https://doi.org/10.1108/17410390410566742

3. Ang, S. H. (2008). Competitive intensity and collaboration: Impact on firm growth
across technological environments. Strategic Management Journal, 29(10), 1057—
1075. https://doi.org/10.1002/smj.695

4. Avison, D., & Elliot, S. (2006). Scoping the Discipline of Information Systems. 16.

5. Bajgoric, N. (1997). Organizational Systems Integration: Management Information
Systems Perspective. Concurrent Engineering, 5(2), 113-121.
https://doi.org/10.1177/1063293X9700500203

6. Bhattacharyya, S. S. (2020). Development of an integrated framework regarding
inter-firm collaborative business strategies. Journal of Science and Technology
Policy Management, ahead-of-print(ahead-of-print).
https://doi.org/10.1108/JSTPM-02-2020-0019

7. Brunetto, G. (2006). Integrating information systems during mergers: Integration

modes typology, prescribed vs constructed implementation process. 13.

8. Budgen, D., Charters, S., Turner, M., Brereton, P., Kitchenham, B., & Linkman, S.
(2006). Investigating the applicability of the evidence-based paradigm to software
engineering. Proceedings of the 2006 International Workshop on Workshop on

Interdisciplinary ~ Software Engineering Research - WISER 06, 7.
https://doi.org/10.1145/1137661.1137665
9. Busquets, J. (2015). Discovery paths: Exploring emergence and IT evolutionary

design in cross-border M&As. Analysing grupo Santander’s acquisition of abbey
(2004-2009). European Journal of Information Systems, 24(2), 178-201.
https://doi.org/10.1057/ejis.2014.38

70


https://doi.org/10.1287/isre.2014.0557
https://doi.org/10.1108/17410390410566742
https://doi.org/10.1002/smj.695
https://doi.org/10.1177/1063293X9700500203
https://doi.org/10.1108/JSTPM-02-2020-0019
https://doi.org/10.1145/1137661.1137665
https://doi.org/10.1057/ejis.2014.38

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Chae, B., & Poole, M. S. (2005). The surface of emergence in systems development:
Agency, institutions, and large-scale information systems. European Journal of
Information Systems, 14(1), 19-36. https://doi.org/10.1057/palgrave.ejis.3000519
Daniel, E. M., & White, A. (2005). The future of inter-organisational system
linkages: Findings of an international Delphi study. European Journal of
Information Systems, 14(2), 188—-203. https://doi.org/10.1057/palgrave.ejis.3000529
D’Atri, A., De Marco, M., & Casalino, N. (2008). Interdisciplinary Aspects of
Information Systems Studies. Physica-Verlag HD. https://doi.org/10.1007/978-3-
7908-2010-2

De Michelis, G., Dubois, E., Jarke, M., Matthes, F., Mylopoulos, J., Schmidt, J. W.,
Woo, C., & Yu, E. (1998). A three-faceted view of information systems.
Communications of the ACM, 41(12), 64-70.
https://doi.org/10.1145/290133.290150

Dewan, S., Michael, S. C., & Min, C. (1998). Firm Characteristics and Investments
in Information Technology: Scale and Scope Effects. Information Systems Research,
9(3), 219-232. https://doi.org/10.1287/isre.9.3.219

Dong, M. C., Fang, Y., & Straub, D. W. (2017). The Impact of Institutional Distance
on the Joint Performance of Collaborating Firms: The Role of Adaptive
Interorganizational Systems. Information Systems Research, 28(2), 309-331.
https://doi.org/10.1287/isre.2016.0675

Dudas, M., & Tobisson, P. (2007). Information Systems Integration in Mergers and
Acquisitions—An Enterprise Architecture Perspective. 114.

Galliers, R. D., & Sutherland, A. R. (1991). Information systems management and
strategy formulation: The ‘stages of growth’ model revisited. Information Systems
Journal, 1(2), 89-114. https://doi.org/10.1111/j.1365-2575.1991.tb00030.x

Gerow, J. E., Thatcher, J. B., & Grover, V. (2015). Six types of IT-business strategic
alignment: An investigation of the constructs and their measurement. European
Journal of Information Systems, 24(5), 465-491. https://doi.org/10.1057/ejis.2014.6
Giachetti, R. E. (2004). A framework to review the information integration of the

enterprise. 22.

71


https://doi.org/10.1057/palgrave.ejis.3000519
https://doi.org/10.1057/palgrave.ejis.3000529
https://doi.org/10.1007/978-3-7908-2010-2
https://doi.org/10.1007/978-3-7908-2010-2
https://doi.org/10.1145/290133.290150
https://doi.org/10.1287/isre.9.3.219
https://doi.org/10.1287/isre.2016.0675
https://doi.org/10.1111/j.1365-2575.1991.tb00030.x
https://doi.org/10.1057/ejis.2014.6

20.

21.

22.

23.

24,

25.

26.

27.

28.

Giacomazzi, F., Panella, C., Pernici, B., & Sansoni, M. (1997). Information systems
integration in mergers and acquisitions: A normative model. Information &
Management, 32(6), 289-302. https://doi.org/10.1016/S0378-7206(97)00031-1
Harrell, H. W., & Higgins, L. (2002). IS integration: Your most critical M&A
challenge? Journal of Corporate Accounting & Finance, 13(2), 23.
https://doi.org/10.1002/jcaf.1220

Hasselbring, W. (2000). Information system integration. Communications of the
ACM, 43(6), 32-38. https://doi.org/10.1145/336460.336472

Henningsson, S., & Carlsson, S. (2011). The DySIIM model for managing 1S
integration in mergers and acquisitions: Managing IS integration in M&A.
Information Systems Journal, 21(5), 441-476. https://doi.org/10.1111/j.1365-
2575.2011.00374.x

Homburg, C., & Bucerius, M. (2006). Is speed of integration really a success factor
of mergers and acquisitions? An analysis of the role of internal and external
relatedness. Strategic Management Journal, 27(4), 347-367.
https://doi.org/10.1002/smj.520

Hsu, C., Lin, Y.-T., & Wang, T. (2015). A legitimacy challenge of a cross-cultural
interorganizational information system. European Journal of Information Systems,
24(3), 278-294. https://doi.org/10.1057/ejis.2014.33

Irani, Z., Themistocleous, M., & Love, P. E. D. (2003). The impact of enterprise
application integration on information system lifecycles. Information &
Management, 41(2), 177-187. https://doi.org/10.1016/S0378-7206(03)00046-6
Jain, R. P., & Ramesh, B. (2015). The roles of contextual elements in post-merger
common platform development: An empirical investigation. European Journal of
Information Systems, 24(2), 159-177. https://doi.org/10.1057/ejis.2014.42

Jalali, S., & Wohlin, C. (2012). Systematic literature studies: Database searches vs.
backward snowballing. Proceedings of the ACM-IEEE International Symposium on
Empirical Software Engineering and Measurement - ESEM ’12, 29.
https://doi.org/10.1145/2372251.2372257

72


https://doi.org/10.1016/S0378-7206(97)00031-1
https://doi.org/10.1002/jcaf.1220
https://doi.org/10.1145/336460.336472
https://doi.org/10.1111/j.1365-2575.2011.00374.x
https://doi.org/10.1111/j.1365-2575.2011.00374.x
https://doi.org/10.1002/smj.520
https://doi.org/10.1057/ejis.2014.33
https://doi.org/10.1016/S0378-7206(03)00046-6
https://doi.org/10.1057/ejis.2014.42
https://doi.org/10.1145/2372251.2372257

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Jensen, T., Vatrapu, R., & Bjgrn-Andersen, N. (2018). Avocados crossing borders:
The problem of runaway objects and the solution of a shipping information pipeline
for improving international trade. Information Systems Journal, 28(2), 408-438.
https://doi.org/10.1111/isj.12146

Katzy, B. R., Sung, G., & Crowston, K. (2016). Alignment in an inter-organisational
network: The case of ARC transistance. European Journal of Information Systems,
25(6), 553-568. https://doi.org/10.1057/ejis.2016.9

King, W. R., & Sethi, V. (1999). An Empirical Assessment of the Organization of
Transnational Information Systems. Journal of Management Information Systems,
15(4), 7-28. https://doi.org/10.1080/07421222.1999.11518220

Kirsch, L. J., & Haney, M. H. (2006). Requirements determination for common
systems: Turning a global vision into a local reality. The Journal of Strategic
Information Systems, 15(2), 79-104. https://doi.org/10.1016/}.jsis.2005.08.002
Kitchenham, B., Brereton, P., & Budgen, D. (2012). Mapping study completeness
and reliability—A case study. 16th International Conference on Evaluation &
Assessment  in  Software  Engineering  (EASE = 2012), 126-135.
https://doi.org/10.1049/ic.2012.0016

Kitchenham, B., & Charters, S. (2007). Guidelines for performing systematic
literature reviews in software engineering (Technical Report 2.3; p. 65).
http://citeseerx.ist.psu.edu/viewdoc/summary?doi=10.1.1.117.471

Kitchenham, B., Pearl Brereton, O., Budgen, D., Turner, M., Bailey, J., & Linkman,
S. (2009). Systematic literature reviews in software engineering — A systematic
literature review. Information and Software Technology, 51(1), 7-15.
https://doi.org/10.1016/j.infsof.2008.09.009

Knoben, J., & Oerlemans, L. A. G. (2006). Proximity and inter-organizational
collaboration: A literature review. International Journal of Management Reviews,
8(2), 71-89. https://doi.org/10.1111/j.1468-2370.2006.00121.x

Le Pennec, M., & Raufflet, E. (2018). Value Creation in Inter-Organizational
Collaboration: An Empirical Study. Journal of Business Ethics, 148(4), 817-834.
https://doi.org/10.1007/s10551-015-3012-7

Lee, J., Siau, K., & Hong, S. (2003). Enterprise integration with ERP and EAI.
Communications of the ACM, 46(2), 54-60. https://doi.org/10.1145/606272.606273

73


https://doi.org/10.1111/isj.12146
https://doi.org/10.1057/ejis.2016.9
https://doi.org/10.1080/07421222.1999.11518220
https://doi.org/10.1016/j.jsis.2005.08.002
https://doi.org/10.1049/ic.2012.0016
http://citeseerx.ist.psu.edu/viewdoc/summary?doi=10.1.1.117.471
https://doi.org/10.1016/j.infsof.2008.09.009
https://doi.org/10.1111/j.1468-2370.2006.00121.x
https://doi.org/10.1007/s10551-015-3012-7
https://doi.org/10.1145/606272.606273

39.

40.

41.

42.

43.

44,

45.

46.

47.

Lehoux, N., D’Amours, S., & Langevin, A. (2014). Inter-firm collaborations and
supply chain coordination: Review of key elements and case study. Production
Planning & Control, 25(10), 858-872.
https://doi.org/10.1080/09537287.2013.771413

Liu, M., Hull, C. E., & Hung, Y.-T. C. (2017). Starting open source collaborative
innovation: The antecedents of network formation in community source:
Antecedents of community source networks. Information Systems Journal, 27(5),
643-670. https://doi.org/10.1111/isj.12113

Lynne Markus, M. (2001). Reflections on the systems integration enterprise.
Business Process Management Journal, 7(3).
https://doi.org/10.1108/bpmj.2001.15707caf.001

MacDonell, S., Shepperd, M., Kitchenham, B., & Mendes, E. (2010). How Reliable
Are Systematic Reviews in Empirical Software Engineering? IEEE Transactions on
Software Engineering, 36(5), 676-687. https://doi.org/10.1109/TSE.2010.28
Mandal, P., Love, P. E. D., & Irani, Z. (2003). Pre-alliance planning: Development
of an information system infrastructure to support strategic alliance activities.
Management Decision, 41(2), 132-140.
https://doi.org/10.1108/00251740310457579

Maxwell, J. A. (1992). Understanding and Validity in Qualitative Research.
Harvard Educational Review, 62(3), 23.
https://doi.org/10.17763/haer.62.3.8323320856251826

Mehta, M., & Hirschheim, R. (2007). Strategic Alignment In Mergers And
Acquisitions: Theorizing IS Integration Decision making. Journal of the Association
for Information Systems, 8(3), 143-174. https://doi.org/10.17705/1jais.00118
Munkvold, B. E. (1999). Challenges of IT implementation for supporting
collaboration in distributed organizations. European Journal of Information
Systems, 8(4), 260-272. https://doi.org/10.1057/palgrave.ejis.3000340

Nooteboom, B. (2003). Inter-Firm Collaboration, Learning and Networks (0 ed.).
Routledge. https://doi.org/10.4324/9780203392102

74


https://doi.org/10.1080/09537287.2013.771413
https://doi.org/10.1111/isj.12113
https://doi.org/10.1108/bpmj.2001.15707caf.001
https://doi.org/10.1109/TSE.2010.28
https://doi.org/10.1108/00251740310457579
https://doi.org/10.17763/haer.62.3.8323320856251826
https://doi.org/10.17705/1jais.00118
https://doi.org/10.1057/palgrave.ejis.3000340
https://doi.org/10.4324/9780203392102

48.

49.

50.

51.
52.

53.

54.

55.

56.

57.

Petersen, K., Feldt, R., Mujtaba, S., & Mattsson, M. (2008, June 1). Systematic
Mapping Studies in Software Engineering. 12th International Conference on
Evaluation and  Assessment in  Software  Engineering  (EASE).
https://doi.org/10.14236/ewic/EASE2008.8

Petersen, K., & Gencel, C. (2013). Worldviews, Research Methods, and their
Relationship to Validity in Empirical Software Engineering Research. 2013 Joint
Conference of the 23rd International Workshop on Software Measurement and the
8th International Conference on Software Process and Product Measurement, 81—
89. https://doi.org/10.1109/IWSM-Mensura.2013.22

Petersen, K., Vakkalanka, S., & Kuzniarz, L. (2015). Guidelines for conducting
systematic mapping studies in software engineering: An update. Information and
Software Technology, 64, 1-18. https://doi.org/10.1016/j.infsof.2015.03.007
Petticrew, M., & Roberts, H. (2006). Systematic Reviews in the Social Sciences. 354.
Phillips, N., Lawrence, T. B., & Hardy, C. (2000). Inter-organizational
Collaboration and the Dynamics of Institutional Fields. Journal of Management
Studies, 37(1), 1467-6486.00171. https://doi.org/10.1111/1467-6486.00171
Pollalis, Y. A. (2003). Patterns of co-alignment in information-intensive
organizations: Business performance through integration strategies. International
Journal of Information Management, 23(6), 469-492.
https://doi.org/10.1016/S0268-4012(03)00063-X

Reimers, K., Johnston, R. B., & Klein, S. (2014). An empirical evaluation of existing
IS change theories for the case of 101S evolution. European Journal of Information
Systems, 23(4), 373-399. https://doi.org/10.1057/ejis.2013.7

Reimers, K., Li, M., Xie, B., & Guo, X. (2014). How do industry-wide information
infrastructures emerge? A life cycle approach: How do 11IS emerge. Information
Systems Journal, 24(5), 375-424. https://doi.org/10.1111/isj.12034
Research—Association for Information Systems (AIS). (n.d.). Retrieved 23 June
2021, from https://aisnet.org/page/SeniorScholarBasket

Saraf, N., Langdon, C. S., & Gosain, S. (2007). IS Application Capabilities and
Relational Value in Interfirm Partnerships. Information Systems Research, 18(3),
320-339. https://doi.org/10.1287/isre.1070.0133

75


https://doi.org/10.14236/ewic/EASE2008.8
https://doi.org/10.1109/IWSM-Mensura.2013.22
https://doi.org/10.1016/j.infsof.2015.03.007
https://doi.org/10.1111/1467-6486.00171
https://doi.org/10.1016/S0268-4012(03)00063-X
https://doi.org/10.1057/ejis.2013.7
https://doi.org/10.1111/isj.12034
https://aisnet.org/page/SeniorScholarBasket
https://doi.org/10.1287/isre.1070.0133

58.

59.

60.

61.

62.

63.

64.

65.

66.

Sharif, A. M., Irani, Z., & Love, P. E. D. (2005). Integrating ERP using EAI: A
model for post hoc evaluation. European Journal of Information Systems, 14(2),
162-174. https://doi.org/10.1057/palgrave.ejis.3000533

Sharif, A. M., Irani, Z., & Themistocleous, M. (2004). Using ERP as a basis for
Enterprise application integration. 17.

Silver, M. S., Markus, M. L., & Beath, C. M. (1995). The Information Technology
Interaction Model: A Foundation for the MBA Core Course. MIS Quarterly, 19(3),
361. https://doi.org/10.2307/249600

Tanriverdi, H., Rai, A., & Venkatraman, N. (2010). Research Commentary—
Reframing the Dominant Quests of Information Systems Strategy Research for
Complex Adaptive Business Systems. Information Systems Research, 21(4), 822—
834. https://doi.org/10.1287/isre.1100.0317

Tanriverdi, H., & Uysal, V. B. (2011). Cross-Business Information Technology
Integration and Acquirer Value Creation in Corporate Mergers and Acquisitions.
Information Systems Research, 22(4), 703-720.
https://doi.org/10.1287/isre.1090.0250

Teo, T. S. H., & King, W. R. (1997). Integration between Business Planning and
Information Systems Planning: An Evolutionary-Contingency Perspective. Journal
of Management Information Systems, 14(1), 185-214.
https://doi.org/10.1080/07421222.1997.11518158

Themistocleous, M., Irani, Z., & Love, P. E. D. (2004). Evaluating the integration
of supply chain information systems: A case study. European Journal of
Operational Research, 159(2), 393-405. https://doi.org/10.1016/j.ejor.2003.08.023
Thoo, A., Tan, L., Sulaiman, Z., & Zakuan, N. (2017). A Review of Theoretical
Frameworks for Supply Chain Integration. IOP Conference Series: Materials
Science and Engineering, 215, 012010. https://doi.org/10.1088/1757-
899X/215/1/012010

Wainwright, D., & Waring, T. (2004). Three domains for implementing integrated
information systems: Redressing the balance between technology, strategic and
organisational analysis. International Journal of Information Management, 24(4),
329-346. https://doi.org/10.1016/j.ijinfomgt.2004.04.001

76


https://doi.org/10.1057/palgrave.ejis.3000533
https://doi.org/10.2307/249600
https://doi.org/10.1287/isre.1100.0317
https://doi.org/10.1287/isre.1090.0250
https://doi.org/10.1080/07421222.1997.11518158
https://doi.org/10.1016/j.ejor.2003.08.023
https://doi.org/10.1088/1757-899X/215/1/012010
https://doi.org/10.1088/1757-899X/215/1/012010
https://doi.org/10.1016/j.ijinfomgt.2004.04.001

67.

68.

69.

70.

Wijnhoven, F., Spil, T., Stegwee, R., & Fa, R. T. A. (2006). Post-merger IT
integration strategies: An IT alignment perspective. The Journal of Strategic
Information Systems, 15(1), 5-28. https://doi.org/10.1016/j.jsis.2005.07.002
Wohlin, C., Runeson, P., da Mota Silveira Neto, P. A., Engstrom, E., do Carmo
Machado, I., & de Almeida, E. S. (2013). On the reliability of mapping studies in
software engineering. Journal of Systems and Software, 86(10), 2594-2610.
https://doi.org/10.1016/j.jss.2013.04.076

Zeng, A. Z., & Pathak, B. K. (2003). Achieving information integration in supply
chain management through B2B e-hubs: Concepts and analyses. Industrial
Management & Data Systems, 103(9), 657—665.
https://doi.org/10.1108/02635570310506070

Zhang, H., Babar, M. A., & Tell, P. (2011). Identifying relevant studies in software
engineering. Information and Software Technology, 53(6), 625-637.
https://doi.org/10.1016/j.infsof.2010.12.010

77


https://doi.org/10.1016/j.jsis.2005.07.002
https://doi.org/10.1016/j.jss.2013.04.076
https://doi.org/10.1108/02635570310506070
https://doi.org/10.1016/j.infsof.2010.12.010

APPENDIX 1. List of papers screened in systematic mapping study

hazards model

ID | Publication Title Author Title Publication
Year
European Journal of Jiana. 3 I Klein Pre-project partnering impact on an
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