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ABSTRACT

Inter-organizational systems integration can bappen in many ways. Depending on the
setting, one integration solution is more appropriate than another. If companies are 1o
decide on the most appropriate solution for them, they need to kiow whai all possible
solutions are they can choose from aitd on what aspects these differ. The research question
that is answered in this paper is on what relevant classificatory basis we can distinguish
OS] solutions; and given this classificatory basis, what is the complete sct of 1081
solutions to choose [rom? We wsed a grounded theory approdch, studying several inter-
organizational infegration cases, standards and technologies. The theoretical contribution
of this paper is that it identifies a six-dimensional inter-organizational systems inlegration
solution space. The six dimensions concern data design, process design, process execulion
control, task execution, data transmission and data storage, each of which is considered
[from a (de)centralization perspective. These (de)centralization dimensions are, al least in
theory, orthogonal to edch other. The resedrch is relevant for practitioners becaiise laking
a position on the dimensions timplies choosing a solution with distinct properties. Properties
of solutions are discussed so as to make it easier for companies 1o choose an appropricte
solution. The main novelty of the paper is that it defines a conmprehensive integration
solution space by introducing the important concept of centralization at the level of inter-
organizational information systems.

Keywords: Inter-organizational systems integration, Centralization, Inter-organizational
processes, Inter-organizational data sharing.
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SYSTEMES D'INFORMATION ET MANAGEMENT

RESUME

Lintégration des systémes inter-organisationnels peut se produire de plusieurs facons.
Selon la situation, une solution d'intégration est plus appropriée qu'uie autre. Si les
entreprises veulent choisiv la solution la plus appropriée pour elles, elles ont besoin de
connatitre toutes les solutions possibles parmi lesquelles elles pewvent choisir et comprendre
sur quels aspects elles different. La question de recherche a laguelle il est répondu dass cet
article est sur quelle classification appropriée peut-on distinguer les solutions 10SI ; et sur
base de cette classification, quel est I'ensemble complet des solutions parmi lesquelles
choisir ? Nous avons utilisé une approche basée sur la théorie ancrée (grounded theory ),
étudiant plusieurs études de cas d'intégration inter-organisationnelles, des standards el des
technologies. La contribution théorique de cet article est quil identifie six dimensions de
l'espace des solutions d'intégration. Les six dimensions concernent la conception des
donndes, la conception des processus, le contrile de l'exécution des processus, l'exécution
des tdches, la transmission de données et le stockage de données, dont chacune est
considérée dans une perspective de (déjcentralisation. Ces dimensions  de
(dé)centralisation sont, du moins en théorie, orthogonales. La recherche est relevante pour
les praticiens car prendre une position sur les dimensions implique le choix d'une solution
avec des propriétés distinctes. Les proprictés des solutions sont discutées afin de faciliter le
choix d'une solution appropriée par les entreprises. La principale nouveauté de l'article est
qu’il définit un espace global de solutions d'intégration, en introduisant le concept
important de la ceuntralisation au  niveau des systémes d'information  inter-
organisationnels.

Mots-clés : Systémes interorganisationnels, Integration, Centralization, Processus
interorganisationnels, Partage de données.
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OPTIONS IN INTER-ORGANIZATIONAL SYSTEMS INTEGRATION

1. INTRODUCTION

The focus of enterprise systems is
shifting from an internal to an external
orientation (Daniel and White, 2005).
Many IT departments are involved in
inter-organizational systems integration
(IOSD) efforts. This research gives in-
sight into 10SI by identifying dimen-
sions on which I0SI solutions differ.
As will become clear, such ‘solutions’
are solutions to two basic problems
with which collaborating companies
are confronted: a data sharing prob-
lem and a process integration problem.
Collaborating companies (1) should
(only) have access to valid information
on which they would agree they need
to have access to, and (2) should ap-
propriately align the tasks that need to
be executed in an end-to-end process
and control the execution of those
tasks. Companies can deal with those
problems in different ways. It is, how-
ever, unclear what all different options
are that companies can choose from. If
companies are to behave mindfully (as
defined by Swanson and Ramiller,
2004), they should at least know from
what options they can choose. Our re-
search goal was to give a structured,
logical and easy to understand
overview of I0SI solutions. Differ-
ences between solutions would be
considered highly relevant if they
imply solutions have different proper-
ties in terms of variables such as busi-
ness continuity, ownership, flexibility
etcetera (Goethals et al., 2008, 2011).
To keep the research results relevant
in the long run and to allow us to
think beyond the solutions that cur-
rently have been implemented, ab-
straction was to be made from specific
technologies. In what follows we first

present prior research on 1OSI. Next,
our grounded theory research ap-
proach is explained. Subsequently, we
present the Inter-Organizational Sys-
tems Integration Framework (IOSIF)
we derived. Next, the framework is
discussed in relation to prior literature.
We finish the paper with conclusions
and suggestions for further research.

2. BACKGROUND

Many researchers have already tack-
led important issues raised by the need
for inter-organizational systems. Madl-
berger and Roztocki (2008) provide an
extensive literature review of cross-or-
ganizational (and cross-border) inte-
gration research. Much research
concerns trust and risk issues: Kotlars-
ky and Oshri (2005) focus on know-
ledge sharing in global teams; Levy,
Loebbecke and Powell (2003) discuss
knowledge sharing between small bu-
sinesses; Clemons and Hitt (2004)
study inter-firm contracting; Patnaya-
kuni et al. (2006) and Malhotra et al.
(2005) investigate information sharing
across the supply chain; Son et al.
(2005) study the role of power in EDI
usage in customer-supplier relation-
ships and Boonstra and de Vries (2008)
show that assessing the parties’ power
and interests related to the IOS is a
success factor. Others investigated the
management of inter-organizational
processes and data integration (Gosain
et al., 2005) and of inter-organizational
virtual teams (Malhotra et al., 2001).
Yet other research focused on the
value of inter-organizational integra-
tion systems (Chatfield and Yetton,
2000, Straub, Rai & klein, 2004; Wang,
Tai & Wei, 2000). Systems adoption is-
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sues were studied imposingly (Johns-
ton & Gregor, 2000; Chwelos, Benba-
sat & Dexter, 2001; Kauffman & Moh-
tadi, 2004; Christiaanse &
Venkatraman, 2002; Teo, Wei & Ben-
basat, 2003; Zhu et al., 20006; Robey,
Im & Wareham, 2008; Quaddus & Hof-
meyer, 2007; White et al., 2007).

Researchers proposed taxonomies of
different types of inter-organizational
systems. Alt and Fleisch (2001) for ex-
ample distinguish three types of Busi-
ness Networking Systems: data-sharing
systems, supply-chain management
systems and electronic commerce sys-
tems. Hong (2002) contrasted strategic
and operational inter-organizational
systems. Choudhury (1997) discerns
electronic  monopolies, electronic
dyads and multilateral 10IS. Goethals
(2005) contrasted Extended Enterprise
integration with Market B2Bi. Elgarah
et al. (2005) focus mainly on the dis-
tinction between network relations
and dyadic relations in inter-organiza-
tional data exchanges. Damsgaard and
Truex (2000) distinguish binary trading
relationships, market-like transactions
and the hub-and-spoke model based
on the actors’ relationships. Boonstra
and de Vries (2005) reveal the exis-
tence of three types of inter-organiza-
tional systems: unlikely, unbalanced
and balanced.

Diverse Business-to-Business inte-
gration (B2Bi) standards, technological
frameworks and software platforms
have been developed during the last
decade. Typical standards are the tra-
ditional EDI (Electronic Data Inter-
change) and the XML (Extensible
Markup Language) standards which
can be grouped into horizontal and
vertical industry standards. Horizontal
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standards include ¢XML (commerce
XML) and UBL (Universal Business
Language) and Web Services standards
such as SOAP (Simple Object Access
Protocol) and BPEL (Business Process
Execution Language). Vertical stan-
dards, which are industry-specific, in-
clude ACORD (for the insurance in-
dustry), HR-XML (for Human
Resources industry), Legal-XML (to ex-
change legal data), NITF (News Indus-
try Text Format) and OFX (Open Fi-
nancial  Exchange).  Well-known
frameworks are ebXML (which is a
horizontal framework) and RosettaNet
(which is a vertical framework). Soft-
ware platforms have been provided by
many vendors such as SAP (NetWeaver
platform), IBM (WebSphere platform),
Microsoft (.Net), and Eurostep (Share-
A-Space).

The concept of centralization was
considered repeatedly in intra-organi-
zational studies but was hardly investi-
gated in TOSI research so far. Central-
ization has for example often been
investigated in the context of IT gover-
nance (¢.g., Xue et al., 2008; Brown &
Magill, 1994). Links were shown be-
tween the level of decentralization of
the IT structure and organizational
competitive  strategy  (Tavakolian,
1989). Similarly links were document-
ed between the level of decentraliza-
tion of the IT structure and organiza-
tional  structure (Fiedler, 19906).
Centralization is one of the key vari-
ables in organizational design and
(de)centralizing some practice has far-
reaching consequences (Mintzberg,
1992). Advantages and disadvantages
of (de)centralization have been dis-
cussed extensively in organizational lit-
erature (Harris & Raviv, 2002; Stein,
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2000; Khandwalla, 1974) and IS litera-
ture (Streeter, 1973; King, 1983; Bray,
1982; Cash et al., 1992; Evaristo et al.,
2005; Taylor & Tucker, 1989; Dam-
sgaard and Truex, 2000). Considering
the inter-organizational level, central-
ization received attention in organiza-
tion literatuure (Alexander, 1995) but
was hardly treated in IOSI literature.

The question arises what is the role of

centralization in IOSI architectures.
Anderssen ct al. (2008) state that archi-
tectural knowledge is important for the
development of architectures capable
of serving the goals of heterogeneous
actors in 10S.

As is clear from the literature review
above, issues such as risk, adoption
and value of inter-organizational sys-
tems as well as different technologies
have been studied extensively. Still,
we are not aware of research that gives
insight into the architecture of 108I so-
lutions and the role of centralisation in
those architectures. Nevertheless, the
1081 solution  that
fluences the risk, adoption and value
of 10SI and studies on those topics
would thus benefit from taking the
IOST solution architectures into ac-
count (e.g. as a matter of taking a re-
presentative sample of the 10SI solu-
tion population). To clarify what we
mean with an IOSI solution, we pre-
sent below two I0SI cases we studied,
focusing on the centralization aspect.
The two cases reflect the two big class-
es of integration practices that organi-
zations can pursue (discussed by
Clergeau and Rowe, 2005): they can ei-
ther pursue the realization of an inter-
organizational business process, which
implies a need to share data, or they
can pursue pure data sharing (without

is selected in-

a real inter-organizational business
process on top of it). The first case is a
pure data integration case whereas the
second case is an example of a process
integration case including data integra-
tion practices. After presenting the two
cases, the rescarch questions are de-
rived.

2.1. Social Security Crosspoint
Bank (Kruispuntbank)

The Belgian “Kruispuntbank van de
Sociale Zekerheid” (literally: Social Se-
curity Crosspoint Bank) provides nec-
essary data to all Belgian organisations
involved in social security. It is not
conceived as a central database, but as
a “traffic controller” at the crosspoint
(hence the name) of the data streams
between the organizations involved in
social security. The Kruispuntbank
only contains references to personal
data, without storing the actual data.
The Kruispuntbank contains informa-
tion about which social security insti-
tutions maintain files of a specific citi-
zen, in which role(s) that citizen is
known by the institutions, and the pe-
riod in which the citizen is/was associ-
ated with that institutions. This decen-
tralized storage approach has as main
advantage that there is no discussion
data ownership: each data
owner maintains the data, enforces ac-
cess rights etc. at its own premises,
where the data are stored. The main
consequence is that there is no party
that has a global picture of a citizen,
which is fine from a privacy perspec-
tive. However, this requires frequent
data exchanges to synchronize pieces
of redundant data. The respective in-
stitutions never exchange data directly,

about
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but always communicate through the
Kruispuntbank, which acts as a central
hub.

The data exchange formats are de-
cided upon centrally by the Kruispunt-
bank. Data exchanges happen through
structured electronic forms. Currently,
several formats are used (a.o. the EDI-
FACT based IHFN), which are all grad-
ually migrated to XML. Because of the
centrally defined message formats and
centralized data transmissions, the re-
spective institutions remain completely
independent from one another: they
only have to comply with the Kruis-
puntbank standards but not with the
“local” storage approach of each indi-
vidual party. This makes it fairly easy
for new players to “plug” their system
into the Kruispuntbank infrastructure
and for the government to control the
data sharing. On the other hand, the
Kruispuntbank as a central authority
also has a limiting effect on the ex-
changes that are supported. There is
basically no possibility for two parties
to exchange information beyond what
is centrally supported by the Kruis-
puntbank.

2.2. Motorcycle transportation

To show an example of a process in-
tegration approach, we turn to a case
where motorcycle carriers transport
motorcycles from the motorcycle ma-
nufacturer to the motorcycle dealers.
First, however, we briefly consider the
underlying data integration approach
that is used to exchange the necessary
inputs, outputs and event notifications
during the process execution.

86

The data integration solution in this
case is different from the Kruispunt-
bank case. For the design of data ex-
changes, the manufacturer decides
unilaterally upon what data is to be
shared, upon the data formats etcetera.
The carrier for example has to foresee
track-and-trace information if he wants
to be a carrier for this manufacturer
and after each delivery he has to send
a performance report to the manufac-
turer. This is of course an easy position
for the manufacturer, but harder for
the carriers, some of who do transports
for other companies as well. All data is
stored centrally in the same place: data
on the transports that need to happen
are stored on a central server of the
manufacturer and information from the
carrier (such as the track-and-trace in-
formation) has to be uploaded to this
central storage space. This way, it is
clear to all parties what the valid copy
is of data about transports and parties
can read data from this storage space
whenever it suits them. The other way
around, a sender can upload his data
even if a final receiver’'s system is not
operational at that time. Finally the
manufacturer acts as a centralized data
transmission hub as well. The request
for a motorcycle is not communicated
directly by the dealer to the carrier.
Communication between dealer and
carrier is mediated by the manufactur-
er who can change file formats and
can aggregate data (more specifically
by adding the time at which the mo-
torcycle can be picked up) so that the
carrier gets all relevant data on some
transport in one message.

Turning to the process integration
approach, the motorcycle manufactu-
rer has defined the steps in the pro-
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cess, the task executors, the execution
location, etcetera. The strongest party
in the collaboration makes unilateral
decisions. For the manufacturer, this
has the advantage that he can manage
the global process picture and can op-
timize the overall process at his conve-
nience.

There is not a single party that is
controlling the entire process execu-
tion. Every day the manufacturer de-
cides on the transports that are needed
the next day and the carrier makes a
transportation planning for the next
day. That planning task is not triggered
by the manufacturer. Rather, the carri-
er decides himself when to make the
planning and chooses himself when he
looks whether new data is available on
required transports to make his plan-
ning. As a result, the manufacturer
does not actively trigger the diverse
tasks in the entire process execution.
The disadvantage is that no single
party actually knows the state of the
entire process at every point in time,
but in this case this was not really con-
sidered a problem.

Some task executions in the process
have been centralized. A remarkable
example of this is that the manufactur-
er himself creates the invoices he has
to pay to the different carriers. Conse-
quently, the different carriers don't do
this task; only the manufacturer does
it. So far, this way of working went
smooth: not a single invoice has been
rejected by the carriers. The main ad-
vantage of this approach is one of
quality management: the invoices can
be directly generated internally from
other information that is already avail-
able in the systems of the manufactur-
er. As a result, the manufacturer does

not have to investigate the correctness
of an invoice that is received from a
carrier. This advantage results from the
fact that the manufacturer operates as
a central party, due to its dominance in
the collaboration.

2.3. Research questions

The two cases above show that the
1081 solutions that were chosen have
specific properties. In the Kruispunt-
bank-case, there was for instance no
ambiguity about ‘data ownership’,
while data ownership is less clear in
the motorcycle transportation  case.
The 10SI solutions that are appropria-
te for different companies can differ
considerably. We are not aware of re-
search that investigates the alignment
of the integration solution with the bu-
siness. For example, some businesses
require ‘flexibility’ in the sense that it
should be easy to replace an actor in a
process by another actor who provides
a similar standard transaction. Other
businesses need flexibility in the sense
that it should be easy to redesign the
process without a desire to switch col-
laborating partners. Different IOSI so-
lutions offer different types of flexibili-
ty. Organisations should thus ground
the choice of an 10SI solution in their
organizational specifics. To choose the
best integration solution, companies
need to know from which solutions
they can choose. However, it is cur-
rently still unclear what the different
integration solutions are that compa-
nies can choose from, although it has
been stated that architectural knowled-
important (Anderssen et al,
2008). The goal of this paper is to de-
fine the B2Bi solution space and to

ge is
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illustrate the relevance of choosing an
appropriate solution by showing that
different solutions have different pro-
perties (relevant to business people).

As more and more I0OSI technologies
are being put forward and the com-
petitive environment requires compa-
nies to integrate their systems efficient-
ly and effectively (and thus to pursue
alignment of inter-organizational sys-
tems), there is an increasing need to
understand options in inter-organiza-
tional systems integration. This paper
has the goal to deal with the following
research questions:

RQ1I1: On what relevant classificatory
basis can we distinguish I0SI solutions?

RQZ2: Given the classificatory basis
identified in RQ1, what is the complete
set of 1081 solutions to choose from?

3. RESEARCH METHODOLOGY

A grounded theory approach (Glaser
& Strauss, 1967; Martin & Turner, 1986;
Turner, 1983) was applied to deal with
these research questions. We tried to
start with a blank page. On the one
hand, at the start of the research pro-
ject we were not aware of existing de-
scriptions of the IOSI solution space.
On the other hand, considering solu-
tion spaces used in other settings (e.g.,
at intra-organizational level) could
have limited the ability to define a
comprehensive solution space that fits
the inter-organizational field. We did
not want old borders to limit our crea-
tivity to detect new solutions and we
did not want to impose existing
concepts on the emergent new
concepts. In other settings (e.g., the
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intra-organizational level) other solu-
tions may be (un)attainable and
(inJappropriate. Morcover, the goal
was not to identify patterns of often
used systems as was done in prior re-
search in other settings but to find a
more complete specification of the so-
lution space. In order not to he biased
by characteristics of solution patterns
identified in other settings, we let the
data speak to wus. In line with the
grounded theory approach, we gathe-
red data relative to our research ques-
tion and we used constant comparison
as the data analysis method. The defi-
nition process required several itera-
tions of studying systems and adapting
the definition (as is generally the case
in grounded theory research, Glaser,
1992: Martin & Turner, 1986). Constant
comparison was the primary data ana-
lysis method we used. Through rea-
ding and rereading the texts (including
typed out interviews) and clustering
them, categories began to emerge.
Open coding was used in the sense
that data was assigned to categories
that were identified from the data. Fur-
thermore, we investigated the relation-
ships between the different categories
(so-called axial coding). Selective co-
ding lead to the identification of cen-
tralisation as the core variable. We did
the coding process iteratively, so that
over time rather complex dimensions
were derived which were contractions
and reconceptualisations of former di-
mensions (such as the design dimen-
sions and the data storage and task
execution dimensions mentioned
below). Following Glaser (1998), we
did no theory literature review before
the study, but we did a literature re-
view towards the end of the study.
That literature was then merged with
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Small pharmacies:
ordering process:

1 interview with sales person of pharmacy software (1 hour)
+ 2 interviews with two pharmacists (about 1 hour cach)

Big supermarket-
chain: ordering
process

1 interview with 1T responsible coordination center (1,5 hour)
+ 2 separate interviews with business responsibles of 2 individual
supermarkets (about 1 hour cach)

Tradcom: small
indirect products
selling platform
(end-to-end sales
process)

1 interview with IT responsibles central plattorm + business
responsibles of 2 suppliers (3 hours)

Big car producer
(producing for
several brands;
production
planning process)

1 interview with IT responsible (2,5 hours)

Big motorcycle
producer (different
from car producer
above): delivery
process

6 interviews with 1T responsibles of motorcycle producer (on
average 1,5 hours per interview) + 2 interviews with 2 motorcycle
dealers (about 1 hour each) + 3 interviews with sales people

of 3 transportation companies (about 1,5 hours each)

SAP: Technology
Vendor

3 interviews with a sales person (of about 1,5 hours each)
+ 2 interviews with an I'T consultant (of about 2 hours cach)

Table 1: Overview of the major resources.

the theory. The process of gathering
data and analysing additional systems
was stopped when theoretical satura-
tion was attained; i.e., when no new
concepts emerged when studying ad-
ditional systems and we agreed addi-
tional systems fit the current solution
space and did not suggest changes to
the solution space. Biases were limited
in the sense that the lead researcher
(with a background in Applied Econo-
mics) was in the PhD program and had
limited background knowledge about
IT. The two other researchers had a
vast knowledge of IT. Discussions
among the researchers were conduc-
ted to point the lead researcher to ad-
ditional sources (such as cases) that
would allow him to get a fuller un-

derstanding of integration technolo-
gies. The lead researcher induced the
definition of the solution space and
judged the appropriateness of the defi-
nition together with the other resear-
chers.

Primary and secondary resources
were used. Table 1 gives a short over-
view of the major resources.

The primary resources are cases we
studied by talking with people from
companies that were conducting inter-
organizational integration and with
people from IT providers that were in-
volved in implementations. In some
cases this involved only one interview.
In other cases (especially those studied
more towards the end of the project)
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real in depth studies were conducted
to get a very detailed picture of what
was actually happening, involving
many more interviews and studying
much more internal documents. The
cases involved primarily unstructured
interviewing. We also studied internal
documents and relevant external infor-
mation (if available). Given the inter-
organisational nature of the projects,
we often contacted people from diffe-
rent companies that were involved to
get the full picture. Interviews then
often took the form of crossed inter-
views. Following Glaser and Strauss
(1967), we used theoretical sampling;
the cases were selected based on their
theoretical relevance to further the de-
velopment of emerging categories. We
therefore selected cases that were
conlrasting in terms of ‘business set-
ting’. For example, we studied the case
of the Tradcom-marketplace where
customers have a short term relation-
ship with suppliers and the case of a
motorcycle manufacturer where com-
panies have a long term relationship. It
was hoped that in contrasting settings
different integration approaches would
be installed, so chances of detecting
differences were supposed to be big-
ger. Nevertheless, we also compared
systems used in similar business set-
tings because this was supposed to
elevate sensitivity to differences (still
following Glaser and Strauss, 1967).
We typically studied the latter through
secondary resources (i.e., case descrip-
tions that were offered by others) be-
cause it is harder to find several pri-
mary resources within the same
business setting that are willing to co-
operate. For instance, we studied the
sharing of electronic patient records in
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the Netherlands, Belgium, Croatia and
the UK.

As secondary resources, we also as-
sessed what solutions were offered by
standards and software packages. We
investigated Web  services standards
(including SOAP, WSDL, UDDI, WSS,
XML Signature, XML Encryption,
SAML, WS-ReliableMessaging, BPEL,
WS-CDL, WS-Addressing, BPMN, WS-
Policy, WS-RM Policy, WS-CAF, WS-
Context, WS-Coordination, WS-Ato-
micTransaction and
WS-BusinessActivity), and other hori-
zontal standards such as ¢XML and
UBL. Frameworks such as ebXML (in-
cluding ebMS, BPSS and ebXML CCTS)
and Rosettanet were also included.
Furthermore, vertical industry  stan-
dards we studied include XBRL, HR-
XML, HL7, IFX and ACORD. The sys-
tems we studied, offered by vendors,
included SAP’s Netweaver platform,
Eurostep’s Share-A-Space solution and
Federation’s federated data reposito-
ries solution. Studying standards and
software packages typically happened
by assessing the official standard spe-
cifications and software descriptions
found on the vendor's website, books,
and white papers with implementation
case descriptions. The framework that
resulted from the analysis is presented
in Section 4.

4. FINDINGS:

THE INTER-ORGANIZATIONAL
SYSTEMS INTEGRATION
FRAMEWORK (IOSIF)

In what follows we answer the re-
search question by presenting the
framework that arose from our study.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



OPFTIONS IN INTER-ORGANIZATIONAL SYSTEMS INTEGRATION

We first give an overview of the entire
framework. Next, the framework’s di-
mensions are presented individually in
detail. To make the framework useful,
we finish this section with a presenta-
tion of properties of different I0OSI so-
lutions. The presentation of the frame-
work in this section is enriched with
references to existing literature and
theory. This enrichment was only done
after the core research was completed
(following Glaser and Straus, 1967).

4.1. The six (de)centralization
dimensions of the IOSIF

Our comparison of the different sys-
tems revealed six (de)centralization di-
mensions on which companies have to
take a position (shown in Table 2).

Of the six dimensions, three relate to
process-control (left column of Table
2) and three to data-control (right col-
umn). The need to distinguish data
from processes arose from our case
studies and a number of standards,
and it fits the distinction made by
Clergeau and Rowe (2005). Case stud-
ies revealed that some organizations
share data in a process-agnostic way.
As shown above, the Belgian “Kruis-
puntbank van de Sociale Zekerheid”
(literally: Social Security Crosspoint
Bank) provides data to Belgian organi-
zations involved in social security. This
data sharing happens without an inter-

organizational business process (i.e. “a
set of logically related tasks performed
to achieve a defined business outco-
me”, Davenport and Short, 1990) on
top of it. Similarly, the RosettaNet stan-
dard acknowledges that data may be
transmitted through third party routing
entities, but that such an exchange is
still considered a peer-to-peer message
exchange as far as the process is con-
cerned. While a data integration solu-
tion can exist on its own (so that par-
ties only need to make choices in the
right column of Table 2), a process in-
tegration solution always requires a
data integration solution (so that par-
ties need to make choices in all six
cells in Table 2).

Looking at Table 2 from another
viewpoint, two dimensions concern
design-time (the top row) and four
concern execution-time (the two bot-
tom rows). The distinction between
design time and execution time arose
based on the observation that compa-
nies try to deal with similar problems
in different ways. For example, when
it comes to the data format used in
message transmissions, companies
may enable conversations by ‘design-
ing’ a common language. If they do
not design a common language, they
need to perform additional tasks at ex-
ecution time to deal with incompatible
data formats. They might e.g. involve
intermediaries in message transmis-

Process-control related

Data-control related

Design control

Process design

Data design

Process execution control

Data execution: transmission

Execution control

Task exccution

Data execution: storage

Table 2: The B2Bi (de)centralization dimensions of the IOSIF.
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sions which take care of message
translations. Observing such practices
makes the design and execution stages
visible. Similarly, on the process side
we noticed that the terms ‘choreogra-
phy’ and ‘orchestration’ (as used in the
Web services domain) were obscured
because they melt together design and
execution issues (see below),

We observed the centralization con-
cept is different for design-related and
execution-related dimensions. When
considering ‘design-related’ dimen-
sions, this research concurred with
Fredrickson (1986) that centralization
specifies the level of ‘concentration in
decision-making rights’. In the most
extreme case of centralization, design
decisions are not even taken just cen-
trally by one of the collaborating com-
panies but are moved up a level to
standardization organizations. On the
other extreme — thanks to innovations
in ICT — it has become easicr to coop-
erate in a distributed mode and globh-
ally distributed collaborations and vir-
tual teams have become increasingly
common; so that design decisions can
be decentralised (Carmel & Agarwal,
2002; Herbsleb & Mockus, 2003; Sark-
er & Sahay, 2004; Kotlarsky & Oshri,
2005).

Looking at the execution dimen-
sions, we concurred with Jain et al.
(1998, p2) in that decentralized sys-
tems ‘allow local processing and stor-
age of data and greater end user con-
trol'.  Centralization then moves
processing and data storage away from
local parties to one central institution
(which may be owned by the collabo-
rating partners or even by external
parties such as governments or soft-
ware providers).
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4.2. Data-control dimensions

Three dimensions concern data-con-
trol. Together these dimensions form
the inter-organizational data integra-
tion solution space, represented in Fi-
gure 1. Choosing a good data integra-
tion solution (and thus knowledge
about the solution space) seems im-
portant as it has been shown that skills
in  managing inter-organisational
knowledge flows are a source of com-
petitive advantage (Dunning, 1988;
Levy et al., 2003). In what follows the
three dimensions are derived.

4.2.1. Data Design

The data design dimension refers to
the way decisions are made with res-
pect to the data sharing. In line with
the Zachman framework for Enterprise
Architecture (Zachman, 1987), one can
interpret this as deciding upon the
what, how, where, who, when and
why of the data sharing. Data sharing
decisions can be made centrally or de-
centrally. Sometimes decisions are cen-
tralized at the level of an entire indus-
try. The data sharing is then not
adapted to the needs of specific par-
ties. For example, regarding electronic
patient files, individual family doctors
cannot decide individually what infor-
mation they share via the system; this
is regulated centrally at governmental
level. Sometimes the centralization is
limited to the level of the Extended En-
terprise (defined as a collection of co-
operating legal entities, Goethals et al.,
2005). Very often there is one strong
party in Extended Enterprises which
makes the design decisions, usually to
its own advantage. Other parties can
only follow. One example of this is the
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Figure 1: The inter-organizational data integration solution space

case of a (big) Swedish manufacturer
that obliged its suppliers to send in-
voices using a specific electronic for-
mat. Suppliers who were not able to
do so would no longer be considered
for doing business. In decentralized
parties bilaterally agree
content that is to be shared, on data
formats, etc. This dimension is a conti-
nuum. We note that Weill and Ross
(2005) defined a ‘federal’ IT governan-
ce model, and in 1990 Von Simson al-
ready discussed the appropriateness of
a hybrid IS organization.

cases on

The ‘data design’ dimension is es-
sentially very complex. A central
consortium (such as the RosettaNet
consortium) may define a global data-
model, what messages can be exchan-
ged within some  industry etcetera.
Companies may still decide freely

whether they adopt the standard.
Mintzberg (1992) and Patterson (1959)
analyzed the decision process in seve-
ral steps. Given their analysis, the de-
sign dimension could be split up. We
could for example discern between the
number of parties that make decisions
on the one hand, and the number of
parties that give advice as to what they
believe should be decided. To keep
the framework simple the design-di-
mension was not untangled in this
paper. Weill (2004) wrote a paper on
IT Governance {(de)centralization res-
pecting this specific division.

4.2.2. Data Execution

—transmission

Data transmissions can happen di-
rectly from data provider to data recei-
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ver or via a central system. In the case
of Tradcom.be, several suppliers of in-
direct products wanted to make it easy
for new customers to do e-procure-
ment. The Tradcom platform was set
up as an intermediary between custo-
mers and suppliers. Tradcom is able to
accept customer’s messages in many
formats. The suppliers that are connec-
ted to the Tradcom platform, however,
have a long term relationship with the
platform (as they commonly own the
platform) and are willing to adapt their
own systems to communicate with the
Tradcom platform using a Tradcom-
specific XML format. Tradcom then
takes care of the transformation from
the customer’s format to the Tradcom-
specific XML format, guaranteed mes-
sage delivery to suppliers etcetera. As
another example of centralized data
transmissions: social workers sharing
electronic patient files in the Nether-
lands and in the UK use intermediaries
through which all information is trans-
mitted. Thanks to this intermediary
parties don't need to know which
other parties have data on some pa-
tient. In many other cases, however,
information is transmitted point-to-
point, directly from a party who has
some data to a partner that needs to
receive this data.

4.2.3. Data Execution — storage

The data that is to be shared may be
stored in a central repository that is
shared by all partners, or in different
locations. Centralised storage spaces
are typically more efficient and mana-
geable than decentralised ones (for
example from a back-up viewpoint).
On the other hand, parties may be re-

o4

luctant to give up control (if not data
ownership) in favour of a central au-
thority. Data storage conceptualisation
is a complex issue. Often local sites
make offline data copies, knowing the
data may be outdated and knowing
the up-to-date data is available in one
or more other storage spaces. One
marketplace we studied only updated
its supplier _ catalogues overnight.
Prices and quantity on stock that were
communicated to customers, therefore,
were said only to be approximative.
The only ‘valid' copy of the data was
stored on the suppliers’ local systems.

The data storage dimension can be
seen as a contraction of two dimen-
sions on which decentralization can
happen. This is illustrated in Figure 2.
The direction of the arrows shows a
move from centralized to decentralized
solutions (following the centralization
definition of Jain et al., 1998).

On the vertical dimension it is shown
data storage centralization can take the
form of having one party storing all
data that is needed by others (vs. ha-
ving different parties storing data). The
way social workers share electronic
patient files in different countries is a
clear example of this dimension. As
stated above, social workers in the Ne-
therlands and in the UK share files
through a central intermediary. In the
Netherlands the intermediary only
stores meta-data (i.e., which social
worker has information) and picks up
the information at the distributed sour-
ce(s) and forwards it to the informa-
tion requestor. In the UK, however,
this intermediary actually stores the
electronic patient files so they are al-
ways available. This solution was
considered more controversial from a
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data ownership and privacy viewpoint.
In Belgium, the electronic patient file
system ‘e-Health’ was even sued by a
human rights league because it was as-
sumed that patient information was
stored centrally. (Actually, the e-Health
system only stores meta-data.)

On the horizontal dimension it is

shown that data storage decentraliza-

tion can take the form of having seve-
ral copies of the same piece of data vs,
having specific data stored only once.
Very often volatile data, such as stock
levels, are only stored once within an
Extended Enterprise and are transfer-
red in real time. On the other hand,
big and rather stable files, such as pro-
duct designs, are copied to several
sites for fast local access.

0 Many dlffefent All orgémzatlons
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|*.but none store 5
& the same.data .. »°
g Temaw ¥ Y W
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Figure 2: The data storage centralization dimension is a contraction of two

dimensions
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When contracting the two aspects,
with completely centralized data stora-
ge all data would be stored together
by one and the same party. This is for
example how Eurostep’s Share-A-
Space solution is typically used. When
data storage is completely decentrali-
zed, theoretically each party would
have local copies of all data that is sha-
red in the Extended Enterprise. We
note that hybrid solutions exist as well.
A number of repositories can be set up
in distributed locations. At each site
the repository is integrated with local
applications. These repositories  link
and store information from different
sources (thus local and remote content
are consolidated) but in general do not
store a complete picture of all infor-
mation that is shared in the Extended
Enterprise. Users then only have to in-
teract with a single data source. At re-

gular time intervals the originating sys-
tem sends up-to-date data to its site-
local repository. The distributed repo-
sitories take care of synchronization.
Business rules control data movement
and security in accordance with how
the originating site intends to share in-
formation and with what information
target sites are willing to accept (CIM-
data, 2003). Honeywell International
Defense And Avionics Systems used
this approach to share engincering
data with its strategic customers in a
secure, fast way. They did so by im-
plementing the software solution offe-
red by the company Federation (2006).

4.3. Process-control dimensions

A business process is defined as “a
set of logically related tasks performed

......

PN

-‘ - conm .0»/.

Decentralized

Process ex?cution control

Centralized

&'g}

entralized

Centralized

Process design control

Decentralized

Figure 3: The inter-organizational process-specific integration solution

space.

96

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



OPTIONS IN INTER-ORGANIZATIONAL SYSTEMS INTEGRATION

to achieve a defined business outco-
me” (Davenport and Short, 1990).
Three dimensions in our framework
specifically concern  process-control.
These dimensions form the inter-orga-
nizational process-specific integration
solution space, shown in Figure 3. The
term “process-specific” is used, rather
than “process”, because the realization
of an inter-organizational business pro-
cess implies a need to share data (and
thus taking a position in the data-inte-
gration solution space). The other way
around, however, the term “data inte-
gration solution space” introduced
above is appropriate as companies can
decide to set up a data sharing solu-
tion with or without building an inter-
organizational process on top of that.
In what follows the three process-spe-
cific dimensions are derived.

4.3.1. Process Design

At design time, decisions with res-
pect to how processes will be realized
can be made centrally or decentrally.
Generally, if decisions are made cen-
trally, an overall picture of what the
entire process looks like will be avai-

lable and will be managed. In this case
some party can take ownership of the
entire process, can specify service le-
vels for the end-to-end process etcete-
ra. In case there would be an end-to-
end process involving four parties (A,
B, C and D), the process could be des-
cribed in a single BPMN diagram as in
Figure 4.

We studied a motorcycle manufactu-
rer who defined the steps in the inter-
organizational process, the task execu-
tors, the execution location, ectcetera.
In this case, "centralization" boils
down to unilateral decisions by the
strongest party in the collaboration.
For the manufacturer, this has the ad-
vantage that he can manage the global
picture and can optimize the overall
process at his convenience.

If decisions are made decentrally,
there is no overall process picture that
is managed, and generally no overall
picture of what the entire process
looks like will be available. The com-
panies A, B, C and D (as shown in Fi-
gure 4) would not possess (nor mana-
ge) the picture in Figure 4, but the
partial pictures in Figure 5, Figure 0,

I\

O

Figure 4: Picture managed in case of a centralized process design
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Figure 7, and Figure 8 respectively.
This way of working enables compa-
nies to make twists to the process that
are locally considered valuable and
would maybe not be understood suffi-
ciently by a central process owner.

A completely centralized design is
hard to find in real life. The definition
of what is ‘completely centralized” de-
pends on what is the definition of the
Extended Enterprise: which tasks are
considered part of the process under
consideration?

4.3.2. Process Execution control

The process execution be
controlled centrally. That is, the diffe-
rent tasks that need to be executed by
the respective companics in the course
of an end-to-end process can be
controlled by a single central Control-
ler (e.g. through a BPEL engine). The
central controlling system (‘Controller’)
interprets the process definition and is
responsible for starting, suspending,
resuming and stopping the (Extended
Enterprise) process execution (WMC,
1999). Some car manufacturers take
care of the coordination of all tasks in
end-to-end processes and thus coordi-
nate different carriers, trigger local

can

governnients to register and deliver li-
cense  plates, trigger
companies to draw up insurance pro-
posals, etc. In contrast, in other cases
car buyers coordinate parts of the pro-
for example by triggering the
production and delivery of license
plates themselves. The latter is similar
to the process execution control in the
‘Connected Indiscrete’ or ‘Peer-to-Peer’
workflow interoperability discussed in
(WMC, 1995). The difference between
centralized and decentralized process
execution control is illustrated in Figu-
re 9.

car insurance

CESS;

Centralised  process  execution
control is for example valuable when
monitoring end-to-end service levels is
However, a centralized
control may slow down the process.
While both, centralized and decentrali-
zed process execution control (in rela-
tion to a specific end-to-end process)
are possible, real life cases often fol-
low a hybrid model. Several parties get
control over distinct parts of the pro-
cess, leading to hierarchical workflow
interoperability. This is illustrated in Fi-
gure 10. The Controller controls A, B
and D’s executions. While company B
is executing some tasks under the
control of the Controller, it controls it-

desirable.

X .
i H
! % i

24

i
I
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D,

Figure 9: Centralized process execution control (left panel) vs. decentralized
process execution control (right panel)
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Figure 10: Hybrid model of process execution control

self the execution of some subtasks
executed by company C.

4.3.3. Task Execution

Tasks can be executed by a central
party that acts as a communal service
provider, or decentrally, in which case
different companies locally execute
tasks. For instance, carriers typically
‘create invoices’ for the transportation
jobs they do for manufacturers. How-
ever, in one case we noticed the man-
ufacturer himself drew up invoices he
had to pay to his carriers. The ‘create
invoice’ task was no longer done de-
centrally by several parties.

Like with the ‘data storage’ dimen-
sion, the task execution (de)centraliza-
tion dimension could be seen as a
contraction of two dimensions, illustra-
ted in Figure 11.

The horizontal dimension shows task
execution decentralization can take the
form of having several parties execu-
ting some specific task (vs. having a
specific task executed by only one
party). TicketCorner — a Swiss ticket
seller — currently possesses a ticketing
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platform. TicketCorner deals with
event organizers in two ways. On the
one hand, TicketCorner can set up its
platform and its distribution channel
(including call centers and a point-of-
sales network) to sell the tickets. On
the other hand, TicketCorner offers its
platform to organizers so the organiz-
ers can take care of the sales them-
selves using Ticketcorner’s computer-
ized task execution system. In Figure
11 we could say that several organiza-
tions in the Extended Enterprise can
execute the task using the same system
(hottom-right corner). In another Busi-
ness Model, TicketCorner could offer
organizers integrated services only,
comprising both platform setup and
distribution channel. This would mean
a move to the left in Figure 11.

The vertical dimension shows that
task execution centralization can take
the form of having only one system
that executes (or supports manual)
tasks (vs. having several systems exe-
cuting those tasks). The example of
the invoice creation mentioned above
illustrates  this. In the decentralized
way of working, all carriers execute
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Figure 11: The task execution centralization dimension is a contraction

of two dimensions

the invoicing task using different sys-
tems (top-right corner in Figure 11). In
the centralized mode, there is only one
party creating the invoices, using one
system (bottom-left corner in Figure
11). The second dimension can also be
detected by studying the TicketCorner
case at the industry level (including
competitors) rather than at Extended
Enterprise level. Currently several tick-
et-selling  organizations use different
systems (top-right corner). However,

in the past TicketCorner had installed
the same licensed ticketing software as
many of its competitors (implying a
lower position on the vertical dimen-
sion). At industry-level, investigating
the role of competitors, we notice that
several organizations were executing
the task using the same system. This
had the disadvantage for TicketCorner
the system was only changed if asked
for by a bulk of the system-using com-
panies (Pigneur & Osterwalder, 2008).
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The system, therefore, missed func-
tionalities that TicketCorner desired
(such as offering packages with special
rebates).

Relatively new trends such as Soft-
ware-as-a-Service  play an  enabling
role in the task execution centraliza-
tion dimension and this type of centra-
lization might become more attainable
in the future.

4.4. Additional notes with
respect to the I0SI Framework

This paper’s main purpose is not to
present ‘patterns’ of (proven) recurring
practices for I0SI but to identify a set
of dimensions of the solution space.
The dimensions were extracted by stu-
dying existing solutions. Practitioners
and researchers should acknowledge
that each dimension refers to an im-
portant aspect and encompasses a
continuum from an entirely centrali-
zed to an entirely decentralized setup.
Furthermore, we posit that the six di-
mensions can be conceptualised  as
being orthogonal to each other. To as-
sess the orthogonal character of the di-
mensions, we have performed the the-
oretical  exercise to make an
interpretation of the combination of all
possible extreme positions. This invol-
ved interpreting 64 (=2°) solutions. As
we could give an interpretation to all
of these combinations either by reco-
gnising existing implementations as

occurrences of given combinations or

by assessing the potential for imple-
mentation of the combination, we
conclude that these (de)centralization
dimensions are, at least in theory, or-
thogonal to each other. Including all
interpretations in the text would make
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the text much longer without adding
much value. From this exercise we can
conclude that:

— Each design-solution (formed by
the top row in Table 2) can — at
least in theory — be combined with
cach execution-solution (formed
by the bottom rows). In real life a
strong positive correlation was de-
tected in intra-organizational stu-
dies between the level of (de)cen-
tralization of the decision making
process and the hardware (de)cen-
tralization (Ahituv et al., 1989). Si-
milar research can now be conduc-
ted at inter-organizational level on
the basis of Table 2.

— Each process-specific  integration
solution (formed by the left co-
lumn in Table 2) can be combined
with each data integration solution
(formed by the right column).
Companies which want to integra-
te their processes can choose from
many ways to communicate data.
For instance, instead of directly in-
voking some task execution with
many parameters, the relevant
communication material could be
stored in a central shared storage
space where the counterparty can
retrieve it.

The IOSIF enables organizations to
think out-of-the-box: they can use the
IOSIF in a creative thinking process,
rather than copying existing solutions.
Acknowledging the dimensions are
continuous and orthogonal to each
other implies the number of possible
solutions is countless. Many solutions
have not yet been implemented. Some
solutions (e.g. combining a decentrali-
zed process design with a centralized
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process execution control) are not ob-
vious because they are hard to realize
with the technology as it stands. Also,
certain solutions are not obvious he-
cause it is not clear which of the par-
ties would want to do the effort 1o rea-
lize them. Recognizing this shows
interesting lines of thought for ICT
providers. They could offer industry-
specific shared storage spaces (e.g., for
industries with many small players).
Governments may also take the initia-
tive to install a solution, for example
because economic drivers would not
lead to the installation of the solution
that is best for society (e.g., in terms of
data ownership).

Our research detected standards’
specifications do not just point out all
possible integration solutions. The
Web  services paradigm for instance
largely neglects the (de)centralization
concept. For example, no reference is
made to how to proceed if data inter-
mediaries (with or without a shared
storage space) would be added. There
is no SOAP that transmits data by re-
ference’, there is no non-repudiation
realised by storing data in shared sto-
rage spaces, etc.

4.5. Solution properties

When developing a configuration for
1OSI, organisations need to make
choices along the six dimensions pre-
sented in the previous sections. In this
section we review advantages and di-
sadvantages of each choice so as to
make it easier for organisations to
make the right choice. The dimensions
are evaluated according to the criteria
defined by Goethals et al. (2008, 2011).

4.5.1. Process Design
4.5.1.1. Centralised Process Design

An important advantage of a centra-
lised process design approach is the
management of a picture of the entire
by a designated process
owner. The overall picture is a vehicle
to reach agreement between all parties
about what the entire process should
be and about the functional and non-
functional requirements upon each
party. In addition, the overall picture
allows an easier assessment of the
consequences of a party failing his task
execution and of changes to the pro-
cess. with centralised
process design there are clear proce-
dures to handle suggestions for pro-
cess improvements and change  re-
quests.

process

Furthermore,

The implications are that the neces-
sary organisational structures should
be put in place for the design and ma-
nagement of the overall picture. Local
parties may be demotivated to look for
changes and improvements to the pro-
cess as there is a central agency that
has to be involved in every process
change effort and this central agency
has a hard time to understand their
local worries.

4.5.1.2. Decentralised Process Design

A higher flexibility and better fit to
local needs are major advantages of a
decentralised approach. Such an ap-
proach facilitates the local redesign of
processes and allows local subtleties.
Moreover, in some cdases, it may even
be unrealistic to assume the entire
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inter-organizational process can he put
into a single overall picture.

The implication of a decentralised
approach is that the possibilities for
managing and optimizing the global
process are severely reduced. Similar-
ly, the consequences of one of the par-
ties failing to execute some part of the
process are harder to oversee.

4.5.2. Process Execution control

4.5.2.1. Centralised Process
execution control

In the case of centralised process
execution control, the central control-
ler (e.g. a BPEL engine) knows the
state of a case at any moment in time.
Similarly, the central controller has a
view on tasks that slow down the pro-
cess execution and on (potential) ser-
vice level violations and is able to per-
form load halancing.

On the downside it should be men-
tioned that the central controller holds
the danger of a single point of failure
and can become a bottleneck. Any-
way, having the triggering done by a
central party implies a slow down of
the process because the central party
first has to be informed of (and has to
process) a task completion event befo-
re another party’s task execution is
triggered.

4.5.2.2. Decentralised Process
execution control

In the case of decentralised process
execution control, each party can ini-
tiate and monitor task executions so
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that no time is wasted informing a cen-
tral controller first.

The major disadvantage of this confi-
guration is the difficulties associated
with managing the overall process.
Problems with service levels and load
balancing will be more difficult to ma-
nage and misunderstandings may ema-
nate about who is to trigger which
task, e.g. a customer may think that his
car dealer will trigger the production
of a license plate, whereas the latter
leaves it to the customer.

4.5.3. Task Execution
4.5.3.1. Centralised Tusk Execution

In the case of centralized task execu-
tion, task execution is delegated to
some central party who executes the
tasks on behalf of the other parties.
This has the major advantage that a
single party has full control of task
execution, which may be an advanta-
ge from the perspectives of quality ma-
nagement, and of skills and resource
sharing. This, however, implies that a
central party needs to be given the re-
sources and the skills for task execu-
tion.

4.5 3.2 Decentralised Task Execution

A decentralised task execution is a
natural way of working when each
party desires full control of its own
work. This choice may also be consi-
dered appropriate if one does not
want to loose local, specialised know-
ledge and skills and does not wish to
set up a centralized organization to
execute tasks.
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The downside is that it is generally
more difficult and more expensive to
deploy top task executors in cach of
the local offices.

4.5.4. Data Design
4.5.4.1. Centralised Data Design

Centralised data design has the ad-
rantage that rules with respect to data
definitions, data integrity, data seman-
tics etc. can be expressed and kept
consistent by a central authority. Also,
a central picture exists about what data
is available and how the data are in-
terrelated.

The disadvantage of centralised data
design is that a central agency typical-
ly has difficulties to understand the
exact information requirements of dif-
ferent users. Furthermore, for all infor-
mation requirements this central party
has to be involved, which limits flexi-
bility. Policies established by the cen-
tral agency may be considered rigid
and inappropriate by local offices, de-
motivating the introduction of new in-
formation flows. Furthermore, large
central budgets are often a point of
contention because it is locally not
clear why such amounts are bheing
paid.

4.5.4.2. Decentralised Data Design

The main advantage of decentralised
data design is a better (and often quic-
ker) tailoring to local needs. The latter
is partially induced by a better unders-
tanding of the problem domain and
data semantics by the local data archi-
tects.

The drawback is that it is difficult to
assess what data is currently being sha-
red between whom within the Exten-
ded Enterprise and to avoid inconsis-
tencies in the way data is locally stored
and interpreted.

4.5.5. Data Execution —
transmission

4.5.5.1. Centralised Data
Transnission

With centralised data transmission,
all parties have to ‘talk’ only to the in-
termediary. The intermediary can offer
a ‘guaranteed delivery’ of messages so
that data can even be transmitted if the
system of the business partner is not
up and running. Also, the intermediary
can take care of the transformation of
message formats and content (e.g.,
product number conversion). Formats
of several Commercial Off The Shelf
Software vendors may be supported
out-of-the-box. All this makes it easier
to add new parties to the network.
Moreover, service levels can be moni-
tored centrally.

is that the central
transmission infrastructure is a single
point of failure. Also, local partics risk
not to retain or develop knowledge
and skills that are needed to deliver
the benefits that are realized by the
central party, creating a dependency.

The downside

4.5.5.2. Decentralised Data
Transmission

With decentralised data transmis-
sion, partners only have to automate
links that exist at business level, wi-
thout including a central party that is —
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from a business point of view — irrele-
vant. Companies may be more willing
to share data this way because they
have the impression they keep more
control over who is getting access to
the data.

The main disadvantage of this way
of working is that if many partners
need to interact with many others, it
requires a myriad of bilateral agree-
ments and mappings, which may
quickly become quite cumbersome.

4.5.6. Data Execution — storage
4.5.0.1. Centralised Data Storage

Centralised data storage has a lot of
advantages related to data consolida-
tion: centralised backup facilities, se-
curity policies, service level manage-
ment etc. are typically more efficient
and manageable than in a decentrali-
sed approach. On the other hand, par-
ties may be reluctant to give up control
(if not data ownership) in favour of a
central authority. Also, it is not always
clear how costs of central storage in-
frastructure should be distributed over
different, independent parties.

4.5.6.2. Decentralised Data Storage

The foremost advantage of decentra-
lised data storage is that data owners
have more control of their own data,
which is stored locally. One can enfor-
ce one’s own security levels, service
levels etc. On the other hand, if many
other parties need (partially) the same
data, there is the risk of data duplica-
tion (and duplicated back-ups) and
above all inconsistencies over the mul-
tiple locally cached versions.
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5. DISCUSSION

There clearly exist many different
possible 10SI solutions. The presented
framework answers the two research
questions. The six dimensions show a
relevant classificatory basis to distin-
guish IOSI solutions. As we posited the
dimensions are orthogonal, it is clear
how the dimensions together determi-
ne a complete set of IOSI solutions to
choose from, answering Research
Question 2. Other researchers propo-
sed taxonomies of different types of
inter-organizational systems (Alt and
Fleisch, 2001; Hong, 2002; Choudhury,
1997; Goethals, 2005; Elgarah et al,,
2005; Damsgaard and Truex, 2000;
Boonstra and d Vries, 2005). Those au-
thors investigated different applica-
tions and relations between companies
but did not aim to identify the many
ways in which information systems
can be set up to support different busi-
ness practices.

Other research identified common
patterns for realizing distributed appli-
cations (Schwinn & Schelp, 2003; An-
dersson & Johnson, 2001; Van der
Aalst, 2000). That rescarch typically fo-
cused on intra-organizational integra-
tion practices. Also, it usually aimed at
showing common patterns rather than
giving a continuous picture of all pos-
sible integration solutions.

Two process integration patterns
which are typically used in the Web
services community are ‘choreography’
and ‘orchestration’ (sec e.g. Peltz,
2003). A study of our framework
shows those concepts could be made
clearer by acknowledging there is a
difference between (1) controlling pro-
cess execution and (2) managing an
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overall process picture (i.e., process
design) (Peltz, 2003; Kavantzas, 2004;
W3C, 2005; Dubray, 2003). Several di-
mensions are unknowingly melted to-
gether in the Web services literature, at
the cost of obscuring the concepts or-
chestration and choreography. Moreo-
ver, one gets the message these two
solutions are the only ones possible.
Figure 3 shows this is a misconception.

The concept of centralization was
hardly investigated in IOSI research so
far, while it was considered repeatedly
in intra-organizational studies. Madl-
berger and Roztocki (2008), did a liter-
ature review on IOSI in four leading IS
journals (EJIS, MISQ, ISR and JMIS),
but did not identify ‘centralization’ as
one of the topics and theories that
were investigated in inter-organization-
al collaboration research. As “the
matching of [T structure or] the distri-
bution of electronic communication,
processing, and storage capabilities
with the needs of the firm is one of the
most critical decisions of a corpora-
tion” (Fiedler, 1996 p10), it is critical to
know how the centralization concept
plays in IOSI.

Although the TOSIF (now it has been
created) looks simple, it has the
strength to disentangle B2Bi solutions
into several aspects. It can be shown
that making good decisions on these
aspects is important because those as-
pects determine strategic possibilities
of companies. Taking different posi-
tions on the six dimensions results in
creating solutions with very different
properties for organizations. For exam-
ple, centralized data transmissions
make it easier to connect new players,
but give companies the impression
they have less control over who gets

access to their data, lowering their
willingness to share data. Centralized
process design and execution control
make il easier to manage service lev-
¢ls, but centralized design comes with
a lower understanding of local needs
(and a lower motivation of locals to in-
novate) and a centralized execution
controller can slow down the process.

6. CONCLUSIONS, LIMITATIONS
AND SUGGESTIONS
FOR FURTHER RESEARCH

The contribution of the paper is that
it presents six dimensions on which
I0SI solutions can differ from each
other, and by doing so introduces the
centralization concept in IOSI. The
combination of the six dimensions de-
fines a comprehensive solution space
that looks simple and logical. Different
solutions have different propertics,
with different strategic implications. It
is of strategic importance if a solution
is chosen in which it is easy (or not) to
add new players to the network, in
which it is possible (or not) to monitor
end-to-end service levels, to redesign
end-to-end processes, etcetera. Each
business setting comes with its partic-
ular trade-offs and so there is no solu-
tion that is the best for all business set-
tings. Alignment should thus be dealt
with. Further research is needed to de-
fine what makes out a different ‘set-
ting' and to link settings to desired
properties and to specific solutions.
This paper gives a description of the
solution space and it briefly illustrates
how the solutions differ in terms of rel-
evant properties defined by Goethals
(2008, 2011) (such as ownership, flex-
ibility, etc.).
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The IOSI Framework reveals solu-
tions companies may not think of wi-
thout studying the framework. Stan-
dards specifications do not
straightforwardly represent all possible
solutions. The TOSIF solutions concep-
tually exist in a positivist philosophy
but still have to be built in practice. Re-
latively new trends in the information
systems field, such as Software-as-a-
Service, fill positions in the B2Bi solu-
tion space in ways that were unthin-
kable before. Some researchers might
consider the here reported research as
part of a design research cycle (as dis-
cussed by Vaishnavi & Kuechler, 2000).
Furthermore, grounded theory resear-
ch requires theoretical sampling 1o
identify categories (Glaser & Strauss,
1967), but statistical sampling may be
more appropriate to test how often
some ‘theoretical categories’ are ac-
tually used in specific settings. The re-
levance for researchers is also clear in
light of prior IOSI research. Given the
extensive research that was conducted
towards IOSI adoption and the value
of inter-organizational systems, these
topics can be considered very impor-
tant. This paper suggests a comple-
mentary angle to study those research
topics by acknowledging that compa-
nies may have considered solutions
that do not fit their specific situation. It
is not unthinkable that variables such
as data ownership influence system
adoption and variables such as service
level monitoring influence the value of
the integration.

We used a grounded theory approa-
ch to derive the 10SI solution space.
This method has its limitations.
Constant comparison reduces, but can
never completely eliminate, the risk of
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bias-induced distortions (Fernandez,
2004). With grounded theory it is al-
ways possible that others would have
come up with different dimensions by
taking a different abstraction. Howe-
ver, the dimensions that were identi-
fied in this paper really exist (as illus-
tratect with the cases in Section 4) and
are really relevant (as is clear from the
discussion of the properties in Section
4.5). Like with all grounded research
projects, the sample size is limited and
future research may explore other
cases that may reveal new insights.
Still, we seemed to have reached theo-
retical saturation so there is no reason
for us to believe at this moment that
adding cases would learn us some-
thing new.

The framework shows practitioners
the many different options they can
choose from, abstracting from specific
technologies. They should be aware of
the solution space’s richness to be able
to choose an appropriate technology.
A limitation of the research is that it
does not include the technology itself
as a determinant in the choice of inte-
gration solutions. For example, legacy
systems play a role in the choice of in-
tegration solutions, but our paper does
not consider this aspect. Rather, our
framework disentangles B2Bi solutions
into useful, simple dimensions on
which solutions can be compared.
Companies no longer get confronted
with solutions in which they don't see
distinguishable structures that can be
compared. Furthermore, the frame-
work recognizes the dimensions are
continuous and are (at least in theory)
orthogonal to each other, revealing the
existence of a multitude of B2Bi solu-
tions, several of which we have not
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seen implemented so far. For example,
it is still hard to enable centralized pro-
cess execution control if process de-
sign was decentralized, but research is
going on to enable this. The IOSI
Framework spurs organizations (o
think out-of-the-box. The framework
also pinpoints dimensions on which
central regulatory offices can inter-
vene. Governments can set up central-
ized agencies to make design deci-
sions or set up central execution
systems for storage, transmission, pro-
cess control or task execution which
become part of the country’s infras-
tructure. It is possible the free market
does not lead to the system that is op-
timal for society as a whole (for exam-
ple in terms of data ownership) and
that government intervention is desir-
able.
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