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Abstract. Information logistics (IL) is under-
stood as the process of planning, implementing
and controlling cross-unit data flows as well as
storage and provisioning of respective data - as
long as data is used for unit’s decision support.
1L creates significant business value - but mostly
for other units and in the future while costs occur
now at the IT units. As a consequence, manage-
rial aspects of IL like requirements analysis,
strategic alignment, financials, organizational
design and architecture design need more atten-
tion than technical issues. This article defines IL,
discusses its managerial challenges, and
sketches first solutions.
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1. Introduction

A great number of studies prove the unchal-
lenged high relevance of business intelligence
(BI) and data warehousing (DWH) [3, 29, 38].
Analytical information systems meanwhile rep-
resent an essential component of the enterprise
application landscape and claim a considerable
share of the IT budget. Organizations however
are no longer primarily concerned with establish-
ing analytical information systems. They rather
face the challenge of continuously operating and
further developing these systems according to
changing business requirements and new poten-
tials of IT innovations. In this regard, two crucial
aspects are still widely neglected: firstly, a com-
prehensive view on the entirety of BI/DWH ini-
tiatives does not yet supersede a focused partial
or project-specific view. Secondly, neither the
long investment cycles nor the infrastructure
character of such systems is adequately consid-
ered.

Concepts like DWH and BI enable a sustain-
able value creation by providing a systematic,
cross-functional consolidation and exploitation
of information. While technical aspects like
standardization and integration project manage-
ment matured during the 15 years of DWH/BI,

organizational and economic challenges still
need to be addressed. As a conceptual founda-
tion, the term ‘information logistics’ is intro-
duced, and technology enablers are specified in
Section 2. The conceptual characteristics of in-
formation logistics are discussed in Section 3.
Section 4 summarizes the managerial challenges
of information logistics and sketches solution
approaches. Section 5 is a short summary and
outlook to future research in this field.

2. The Information Logistics Concept

If we abstract from information supply differen-
tiations which result from different technologies
(data warehouse systems, data marts, OLAP etc.)
and focus on the conceptual perspective, infor-
mation logistics can be defined as follows: In-
formation logistics (IL) comprises the planning,
control, and implementation of the entirety of
cross-unit data flows as well as the storage and
provisioning of such data.

In order to differentiate IL and operational da-
ta integration, only those data flows are consid-
ered to be IL components which support decision
making. If data is used for decision making in the
same unit where it originates, such flows do not
fall under our IL definition because in this case,
most of the managerial challenges to not occur.

2.1. Cross-unit Data Flows

‘Cross-unit’ refers to units of arbitrary size. Be-
ing the finest granularity of organizational struc-
ture, i.e. the smallest autonomously acting entity
of an organization [10, 18], ‘job’ constitutes the
smallest possible unit. On a detailed level of
analysis, cross-job data flows in a small organi-
zation can be considered as IL components be-
cause data originating from one part of the or-
ganization are used in another part.

For larger organizations and a more aggregate
analysis, ‘business unit’ is suitable. The entirety
of data flows across business units then is con-
sidered to be the subject of IL - including the
storage and provisioning of such data. Since only



data flows for decision support fall under our
definition, operational data integration (e.g. using
EAI systems) is not relevant in this context.

The biggest reference unit is represented by
the company as a whole. Thus, information lo-

gistics also comprises cross-company data flows
as required in inter-organizational co-operations
or when outsourcing business processes [28, 35].
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Figure 1. Different Notions of Information Logistics

Figure 1 illustrates the various levels of anal-
ysis which imply whether a data flows is consid-
ered as cross-unit data flow (and hence is a IL
component) or not. Jobs, departments, business
units and companies are illustrated in different
grey tones. For every level of a unit (and respec-
tive grey tone), the data flows which are relevant
for the respective IL understanding are tinted in
the same grey tone. Department-wide IL is com-
prised of all cross-job (dark grey) data flows in
that department. Business unit-wide IL is com-
prised of all cross-department data flows in that
business unit. Enterprise-wide IL is comprised of
all cross-department data flows in that company.
Inter-Organizational IL is comprised of all cross-
company data flows in a company network.

2.2. Different Levels of Analysis

By means of IL, data generated in one unit is
made available for analytical processing by an-
other unit. As a consequence, data flows within
any unit are not considered as IL components.
However, such ‘internal’ data flows can abso-
lutely be a IL component on a different level of
analysis: if the objects under consideration are
corporate divisions, division-internal data flows
are not IL components — but if the objects under
consideration are departments within a division,

cross-departmental data flows become relevant
although they are division-internal. Which data
flows are considered IL components, therefore
depends on the aggregation level and on the
scope of analysis.

The term ‘analytical utilization’ adverts to the
usage of information as a means for decision
support. A decision represents an — in the context
of IL always conscious — choice between two or
more alternatives of action [39]. Information
constitutes the basis for such choices [35]. Data
turns into information when it is interpreted by a
decision maker in a certain context [22]. Hence
data flows do not intrinsically constitute informa-
tion flows. Because of the application neutral
nature of data, its context is only finally deter-
mined with its actual usage [26].

IL aims at supplying information for all kinds
of decisions in an organization. On the one hand,
decisions are supported on different hierarchy
levels of a company (strategic decision making,
management control and operative control). On
the other hand, decisions differ regarding their
degree of structuring (unstructured, semi-
structured, structured) [16, 30]. IL is not limited
to the support of certain process types. In fact IL
serves planning as well as operational processes.
The supply of planning processes with aggre-



gated data — a classical application of BI tools —
represents a planning utilization of IL. Likewise
conceivable is the supply of operational proc-
esses with detailed data, e.g. the timely provision
of customer information in order to support pric-
ing in sales processes.

IL thus addresses all kinds of information
supply for decision making. Only data flows
serving operational purposes without decision
consequences, e.g. the flow of order data from
the order entry to picking, are not considered as
IL components even if they go across organiza-
tional units.

2.3. Functional View of Information Logis-
tics

The functional view of IL can be directly derived
from its definition: In analogy to the definition of
logistics as planning, controlling and implement-
ing material flows internal and external to the
organization [9, 12, 36], IL is comprised of data
flow planning, data flow scheduling, and data
flow implementation. In addition, the IL defini-
tion implies storing and provisioning data to be a
part of IL.

On a strategy level, outputs and goals for
these functions need to be identified. On an or-
ganizational level, respective processes, organ-
izational structures and conceptual models need
to be defined. Such conceptual designs are then
implemented using IT systems like data bases,
extraction and transformation systems, analysis
tools, etc.

The general objective of IL is to provide deci-
sion support by supplying relevant data of ade-
quate quality, even if the required data originates
in different units. Thereby IL considerably con-
tributes to the realization of synergies.

2.4. Information Logistics vs. Data Ware-
housing, Business Intelligence, and
Management Support System

Information Logistics vs. Data Warehousing

Based on William Inmon’s original definition of
the data warehouse as “a subject-oriented, inte-
grated, non-volatile, and time-variant collection
of data in support of management’s decisions”
[20], the understanding of data warehousing has
broadened during recent years and is moving
towards our IL understanding. Data warehousing
comprises the entirety of processes and systems

for the operations and utilization of a data ware-
house information system [27, 31]. The data
warehouse (or more precisely the data warehouse
information system) serves as a central, enter-
prise-wide platform, separated from operational
databases, which integrates data from operational
systems for being used by analytical applications
[19, 21]. The deployment of data warehousing is
expanding from pure decision support (as pro-
posed by Inmon) to more operational applica-
tions as for instance in marketing [4, 26]. How-
ever, the prevalent focus on data warechouse in-
formation systems [see e.g. 6] is only rarely ex-
tended by including strategic or organizational
issues [see e.g. 24, 32].

Furthermore, the DWH discussion focuses on
integrated storage using a central database [7, 20,
25], while IL aims at planning, directing, and
controlling data flows.

The essential differences between data ware-
housing and IL can be summarized as follows:
= In contrast to data warehousing, IL exhibits a

broader focus that does not only emphasize

the information system, but rather examines
the strategy, organization and information
system at large.

= Data warehousing focuses on the generation
of an integrated database, whereas IL targets
the management of information flows for the
fulfillment of information needs.

= The focus of data warehousing is typically
intra-corporate,  whilst IL considers inter-
organizational data flows as well.

Information Logistics vs. Business Intelligence
The definition of business intelligence (BI) is
more blurry than the one of data warehousing
which hampers a distinct delimitation. Its origi-
nal meaning is shaped by the following Gartner
definition “Data analysis, reporting, and query
tools can help business users wade through a sea
of data to synthesize valuable information from it
— today these tools collectively fall into a cate-
gory called ‘Business Intelligence’ [1]. BI was
originally used as a collective term for different
analytical applications which access the data
warehouse as well as related technologies for
data analysis [23, 30]. Alongside a variety of
other notions of the term exists [4]. On the one
hand, system-centered expanded notions sub-
sume the entirety of analytical systems as well as
the feeding databases / data warehouses under
the term BI [33, 40]. On the other hand, holistic
approaches define BI as the entirety of systems



and processes required for the analysis of the
environment [5, 14, 17].

The narrower understanding of BI as the en-
tirety of analytical systems [40] can easily be
distinguished from IL, since IL offers a consid-
erably more comprehensive and holistic view.
However, the broader the comprehension of BI,
the blurrier the differentiation to IL becomes.
Once again the emphasis on data flows repre-
sents the main delimitation criterion. Further-
more, none of the definitions of BI comprises
inter-organizational data flows explicitly. BI is
usually not understood as an inter-organizational
concept, although external data sources can be
employed.

Information Logistics vs. Management Sup-
port Systems

The concept of Management Support Systems
(MSS) is used as a collective term for different
kinds of analytical systems [8]. Management
Information Systems (MIS), Decision Support
Systems (DSS) and Executive Information Sys-
tems (EIS) whose development partially goes
back to the 1970’s constitute different MSS
classes. In the context of modern IL / BI con-
cepts [15], those terms represent specific systems
concepts.

MIS indicate systems that supply the middle
management with reports supporting everyday
structured decision making. Those reports are
based on enterprise data derived from operational
systems. The data is partially historicized and
typically possesses a close subject reference [11,
30, 34]. Furthermore the term MIS is partially
employed as a synonym for MSS. DSS in turn
represent systems that are based on in-depth,
problem specific data analysis models and data-
bases. DSS interactively support knowledge
makers in semi-structured decisions [11, 30, 34].
Sometimes OLAP and data mining tools are also
ranked among these [30]. Expert systems repre-
sent related systems that automatically reach
decisions in narrowly delimited subject areas
reverting on a knowledge base and artificial in-
telligence methods [13, 30] . Finally, EIS are
systems that primarily support the top manage-
ment in making (usually unstructured) strategic
decisions. Functions of an EIS include amongst
others the aggregation and integration of data
from existing MIS, DSS, and external sources,
the investigation in different data sources, visu-
alization and communication tasks [15, 30, 34].

In summary, MSS constitute a subset of IL.
They comprise different classes of analytical

systems which are part of IL implementation.
The literature on MSS clearly reveals the histori-
cal context — on the one hand, data integration is
not an objective of MSS like it is within data
warehousing. On the other hand, MSS merely
focus on the different managerial levels of an
organization and neglect operational aspects.
Moreover, recent literature predominantly ad-
dresses IT systems and does not sufficiently take
into account organizational and strategic consid-
erations.

2.5.Synergy Potentials of Information
Logistics

Synergies are achieved if the output of a group is
better than the output of the best group member
as well as better than each combination of the
reclusively generated output [37]. In an organiza-
tional context, synergies are created if the output
of one organizational unit can be used as inter-
mediate input for another or if organizational
units bundle their competences and thereby re-
duce costs or create added value [30]. Particu-
larly the bundling of products, the combination
of competencies and the integration of (e.g. cus-
tomer) knowledge demands for data transfers
between organizational units — this is the ‘busi-
ness case’ (i.e. economic justification) for IL.

Specialization and division of labor as well as
function-specific information systems led to a
distributed and fragmented storage of corporate
data in the early times of computing. An efficient
and effective fulfillment of information needs,
which represents the major objective of IL, there-
fore often requires the inclusion of external in-
formation [26]. The source of information may
either be located inside or outside the organiza-
tion.

If synergies are actually realized, the overall
added value is in fact higher than the sum of
added values of each of the contributors. This
does however not imply that the supply of local
data is always beneficial for the supplying unit.
The extent of synergetic effects can potentially
be irregularly distributed among the contributing
and utilizing units. It may thus occur that one
organizational unit produces high quality data
with a huge effort which is then gratefully used
by another unit. A holistic concept for IL design
and operations needs to consider these effects
and provide adequate control and incentive sys-
tems.



3. Characteristics of Information Logistics

As a business support concept, IL is character-
ized by four properties: It is a cross-unit infra-
structure (in contrast to unit-specific business
support systems), its horizon and scope are stra-
tegic (in contrast to most IT support systems), it
has process character (in contrast to data-centric
IT support systems), and its innovation cycles are
driven by IT enablers (in contrast to business-
driven support systems). These properties are
examined in the following section.

3.1. Infrastructure Character

Besides processes which affect data and data
utilization, IL operations demand for a multitude
of other processes. As a concept which focuses
on synergies and which transcends organiza-
tional units, IL also suggests to contemplate
these processes in their entirety. Therefore, it is
advisable to embed these processes within a
common infrastructure platform. The corre-
sponding infrastructure topics are cross-
functional. In line with the transcending charac-
ter of IL, these cross-functional issues affect
various domains of data warehousing and related
systems. Usually, they are not restricted to par-
ticular domains or projects. Infrastructure is es-
sential for successful IL.

Infrastructure provides the necessary organ-
izational and technical requirements for informa-
tion systems. It is open to use, reusable, and is
provided in the form of standardized, reliable
services, which can be used by multiple infra-
structure applications [26]. Frequently, the bene-
fits of infrastructure are hardly quantifiable, so
that corresponding investments call for strategic
management decisions. On the other hand, the
utilization potentials may not be quantifiable
because future usages and respective added-
values are unknown.

The infrastructure notion goes beyond mere
system operations, and in fact incorporates all
those basic facilities that are required for the
realization and operations of business applica-
tions in IL. Infrastructure does not solely com-
prise hardware and software, but also includes
processes and process knowledge, which are
necessary for planning, controlling, maintaining,
and supporting the infrastructure. Likewise,
standards and principles are required for the in-
frastructure, which enable efficient operations
and a trouble-free interaction of components.
Clearly defined interfaces need to regulate the

interaction of infrastructure components as well
as the access of business applications to the in-
frastructure.

The following explanations only address stra-
tegic and organizational infrastructure aspects —
technological aspects are neglected.

In IL, the following topics exhibit an infra-
structure character according to the definition
given above:
= Architecture management
= Metadata management
= (Data) Quality management
= Master data management
= Management of privacy and data security
= Operational and organizational structure (in-

cluding service management and service ac-

counting)
= Project management and requirements man-
agement

All topics listed above are not only relevant
for IL, but also impact enterprise-wide informa-
tion management. Accordingly, in the context of
IL it has to be decided if enterprise-wide stan-
dards and solutions are to be established or if
concepts applied in the domain of operational
systems are to be used. Usually, an isolated ap-
proach and a separate installation of an infra-
structure for IL is not recommendable as IL must
be closely embedded in the enterprise-wide IT
landscape and needs to access existing infrastruc-
ture directly as well as indirectly (i.e. by refer-
encing data from operational systems or by using
master and meta data). Furthermore, the realiza-
tion of potential economies of scale has to be
examined.

3.2. Strategic Character

Decisions affecting holistic relations and having
long-term characteristics, are denoted “strategic”
[2]. In accordance to its definition, IL is cross-
functional, and the usage benefits of IL tend to
be long-term. Therefore, IL is strictly strategic,
and has to be planned, operated, and managed
accordingly. This means that those organiza-
tional units which have comprehensive responsi-
bility should be in charge of IL. Furthermore,
profitability decisions must take into account that
IL investments usually do not pay off in common
terms (two to three years).

3.3. Process Character

The definition of IL is intentionally not restricted
to the formerly data centric view of data ware-



housing. In fact, this understanding also ad-
dresses applications which embed techniques and
procedures of data analysis and information sup-
ply in the context of process execution. The us-
age of analytical data is increasingly integrated
into operational processes, so that operational
decisions benefit from the data basis supplied by
IL, too. The overall aim is to boost the effective-
ness and efficiency of business processes.

3.4.1IT as an Enabler for Information
Logistics

IT support systems are usually driven by specific
business requirements. Since IL is cross-
functional by definition, functional IL require-
ments — if being specified at all — are oriented
much more at corporate goals (e.g. realization of
synergies) than at specific business requirements.
As a consequence, IT innovations play a more
important role for the continuing development of
IL than they do for IT support systems in gen-
eral. Corporate IL was driven by the innovative
concepts of data warehouse information systems,
ETL tools, operational data stores, data marts
and BI tools in the past. Major future innovations
will also be associated with IT innovations.

4. Managerial Challenges of Information
Logistics

The specifics of IL imply specific managerial
challenges. In practice, a discrepancy can be
observed: On the one hand, IL topics attract high
attention and are classified as very important. On
the other hand, isolated, local solutions and
short-term initiatives are common. Accordingly,
the implementation of infrastructure activities
has to take into account various challenges.

4.1. Risks

Risk factors include project size and complexity.
The more comprehensive the definition of infra-
structure topics, the more dependencies and
(partly conflicting) requirements need to be cov-
ered, and the higher is the coordination effort
among involved organizational units. These ob-
stacles form a trade-off with the effort of creating
synergies by fostering broad adoption of infra-
structure topics across the organization. Solu-
tions for this problem can be taken from best
practices of data warehousing projects, e.g. the
decomposition of the project into sequentially

implemented subprojects and modules. The ini-
tial project phases must focus on quick wins in
order to demonstrate the value proposition of
infrastructure activities to the units. In this con-
text, unrealistic expectations must be mitigated.
These can be caused by a lack of insight and
understanding of the project complexity. Despite
the intended reduction of complexity, it should
be kept in mind, that the specific infrastructure
topics cannot be addressed in isolation. For ex-
ample, the areas of meta data management, mas-
ter data management, and data quality manage-
ment show considerable overlap. Therefore, re-
spective activities need to be coordinated.

4.2. Joint Usage

Infrastructure is used jointly by multiple applica-
tions. On the one hand, this enables economies of
scale; on the other hand, this complicates the
allocation of infrastructure costs to particular
user groups. The benefits of infrastructure cannot
easily be quantified. It is clear that infrastructure
is useful for IL applications, but it is not clear to
what exact extent infrastructure accounts for
added value. Often, there is no awareness that IL
infrastructure topics need to be managed simi-
larly to other infrastructure activities (e.g. in-
vestments in hardware). Investments need to be
made despite missing or incomplete evidence of
profitability. Furthermore, use cases which dem-
onstrate the benefit must be presented. Closely
related to these problems is the challenge of en-
listing (upper) management support for infra-
structure projects. Sponsorship by appropriate
members of management is required due to high
costs for implementation and long term nature of
the projects. This support can be solely mone-
tary, but also in terms of advocacy or sponsor-
ship.

4.3. Holistic View vs. Partial Views

Frequently, infrastructure projects end up in half-
finished or local solutions which cannot create
the projected benefits. The limited view of the
involved organizational units constitutes a con-
siderable risk factor. Every unit predominantly
strives to reach its local optimum, i.e. to achieve
local objectives with minimal effort. This leads
to preferences for certain established tools and
solution providers. Existing infrastructure solu-
tions of adjacent units are widely disregarded.
Those developments must be counteracted with a
comprehensive resource management and a clear



communication of the advantages of an overall
IL infrastructure.

4.4. Architecture Alignment

The fact that IL and associated infrastructure
elements have to be embedded into the enter-
prise-wide IT architecture has already been men-
tioned. A harmonization of organizational struc-
tures aims for a seamless integration of IL and its
infrastructure into the IT organization. Ideally,
the IL design follows the same criteria that apply
for the operational IT architecture. Stakeholders,
ownerships, responsibilities and processes have
to be defined in exactly the same manner as
those for IT as a whole. Another objective is an
integrated architecture management that defines
architecture governance from a central perspec-
tive. It does not only cover IL, but also the cor-
porate IS/IT architecture as a whole. The archi-
tecture unit controls the development of plat-
forms and new applications. It thereby assures
that the same weight is given to the enterprise
view as the partial views of the individual units.
The overall perspective does not only cover sin-
gle projects, but in fact complete value chains
with their respective processes. This facilitates
avoiding redundancies and supports identifying
synergy potentials.

5. Summary and Outlook

An effective and efficient data supply for deci-
sion support is a critical success factor in today’s
highly competitive business environment. In
complex organizations and business networks,
cross-unit data flows become more important.
Although decentralization and specialization lead
to desirable behavior in most aspects, a com-
pletely decentralized data supply would not be
able to cover all information needs. An infra-
structure is needed which enables the planning,
control and implementation of cross-unit data
flows in order to realize enterprise-wide (or even
inter-organizational) synergies. While much
progress has been made in the last 25 years in
regard of IT support systems for IL, many mana-
gerial issues need to be addressed. IL is different
from traditional, unit-specific information sys-
tems and need specific methods for defining
goals and services, specifying appropriate proc-
esses and organizational structures, and running
such an infrastructure in a sustained way. This
includes the adaptation of IT infrastructure ser-
vice management standards, the development of

appropriate financing and charging schemes, the
standardization of IL product / service cata-
logues, the proposition of reference planning /
controlling / operations processes for the most
important IL scenarios, and a more comprehen-
sive understanding of the economics of infra-
structure utilization in decentralized organiza-
tions.
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