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Kurzfassung 

Die Unternehmensführung von heutigen, international aufgestellten Grossunternehmen 

ist nicht mehr ohne informationstechnische (IT) Unterstützung zu leisten. Zwar finden 

IT-Lösungen in den Führungsteilbereichen des Berichtswesens, der Planung und der 

Konsolidierung bereits breite Anwendung, allerdings sind die Führungskräfte mit die-

sen oft unzufrieden. Genannte Kritikpunkte sind u.a. mangelnde Funktionalität und 

Benutzerfreundlichkeit, Inflexibilität sowie ungenügende Integration mit anderen IT-

Lösungen. Weiterhin stellen steigende fachliche Anforderungen sowie die gezielte 

Erschliessung von Potentialen neuer technischer Möglichkeiten die Verantwortlichen 

vor Herausforderungen, die eine systematische Gestaltungsunterstützung erfordern. 

Ein etabliertes Mittel, welches diesen Anforderungen gerecht wird, sind Reifegradmo-

delle. Sie ermöglichen die Koordination heterogener Gestaltungsbereiche, hier der 

Führungsteilbereiche des Berichtswesens, der Planung und der Konsolidierung sowie 

deren IT-Unterstützung, indem sie diese in einem konsistenten Instrument zusammen-

führen und einen gemeinsamen Entwicklungspfad aufzeigen. Reifegradmodelle kön-

nen so zur Einschätzung des eigenen Entwicklungsstands und zur Festlegung des ge-

wünschten Zielzustands in den Führungsteilbereichen herangezogen werden. Existie-

rende Reifegradmodelle zeigen allerdings Defizite auf. Sie sind oft auf einzelne Füh-

rungsteilbereiche beschränkt, thematisieren die IT-Unterstützung nur unzureichend 

und sind methodisch nicht angemessen fundiert. 

Um diese Defizite zu adressieren, entwickelt die vorliegende kumulierte Dissertation 

ein Reifegradmodell für die IT-Unterstützung der Unternehmensführung. Dem gestal-

tungsorientierten Forschungsparadigma der Wirtschaftsinformatik und dem St. Galler 

Ansatz des Business Engineering folgend, werden in acht Beiträgen einzelne Lösungs-

bausteine entwickelt, die zu einem Gesamtmodell zusammengeführt werden: Hierzu 

zählt eine Konstruktionsmethode für Reifegradmodelle. Weiterhin werden die genann-

ten relevanten Führungsteilbereiche sowie deren IT-Unterstützung in Einzelbeiträgen 

analysiert und Gestaltungsempfehlungen für diese Teilbereiche vorgestellt. Den Ab-

schluss bildet das eigentliche Reifegradmodell, welches die gesammelten Erkenntnisse 

in einem Modell integrativ zusammenführt. Das Reifegradmodell vermag so die ganz-

heitliche inhaltliche Spezifikation von Transformationsprojekten der IT-Unterstützung 

der Unternehmensführung anzuleiten. 

Stichwörter: Business Engineering, gestaltungsorientierte Forschung, Unternehmens-

führung, Unternehmenscontrolling, IT-Unterstützung, Reifegradmodell 
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Abstract 

In today’s international large-scale companies, corporate management relies on sophis-

ticated IT support. Despite the established usage of IT for reporting, planning and con-

solidation, executives and leading management accountants still complain about the 

insufficient capabilities of their existing IT applications. Points of criticism are lacking 

functionality, complex system handling, inflexibility, and unsatisfactory system inte-

gration. Furthermore, the alignment with increasing functional requirements and the 

realization of potentials of new technologies are still challenging for executives. 

An established means to guide such a development systematically are maturity models. 

They support the coordination of heterogeneous design areas, here of corporate report-

ing, planning, consolidation and IT support, as they integrate these within a single in-

strument and outline a consistent development direction. In doing so, maturity models 

support the assessment of the as-is situation and the determination of a desired to-be 

situation. However, existing maturity models are not satisfying. Often they lack a ho-

listic overview of corporate management, neglect the IT perspective, and are not me-

thodologically sound. 

In order to address the outlined gaps, the cumulative thesis at hand develops a maturity 

model for IT support of corporate management, following the Business Engineering 

approach of the University of St. Gallen and the design science approach of informa-

tion systems research. Within eight research papers, the thesis presents solution com-

ponents, which are integrated into one overall model: First, a construction method for 

maturity models is outlined. Furthermore, the management areas of reporting, planning 

and consolidation as well as their IT support are analyzed, and design solutions for 

these are developed. Finally, the results from the different dimensions are integrated 

into the maturity model, which supports the holistic specification of development 

projects for the IT support of corporate management. 

 

Keywords: Business Engineering, design science, corporate management, management 

accounting, IT support, maturity model 
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Hinweis zur Verwendung geschlechtsneutraler Formu-

lierungen 

In der vorliegenden Arbeit werden konform der Zielsetzung der Konferenz der 

Gleichstellungs- und Frauenbeauftragten an Schweizer Universitäten und Hochschulen 

[Kofrah 2005, S. 11 f.] die Empfehlungen der Dudenredaktion zur sprachlichen 

Gleichstellung von Frauen und Männern [Eickhoff 1999] so weit als möglich berück-

sichtigt. 

Der Praxis der Dudenredaktion folgend [Eickhoff 1999, S. 3] wird jedoch im Sinne der 

Lesbarkeit auf die Verwendung von Doppelnennungen und Kurzformen verzichtet. 

Um die sprachliche Gleichbehandlung von Frauen zu gewährleisten, wird deshalb – 

wo immer möglich – auf Partizipien oder Sachbezeichnungen an Stelle von Personen-

bezeichnungen zurückgegriffen. Sofern dies aus sachlogischen Gründen oder der 

sprachlichen Ästhetik halber nicht sinnvoll erscheint, wird in Ausnahmefällen stellver-

tretend für beide Geschlechter und ohne Einschränkung der sprachlichen Gleichstel-

lung von Frauen die männliche Form verwendet. 

Dadurch werden in der vorliegenden Arbeit Frauen und Männer gleichermassen be-

rücksichtigt. 
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Teil A – Zusammenfassung der Beiträge der Arbeit 

1 Einleitung 

1.1 Motivation 

Die Unternehmensführung, d.h. die Planung, Steuerung und Kontrolle von strategi-

schen und operativen Massnahmen [Hahn, Hungenberg 2001, S. 28; Macharzina, Wolf 

2005, S. 40], ist in heutigen, international aufgestellten Grossunternehmen nicht mehr 

ohne informationstechnische (IT) Unterstützung zu leisten. Zum einen müssen für 

Führungsentscheidungen und -handlungen finanzielle und nicht-finanzielle Informati-

onen über die verschiedenen, mittlerweile oft weltweit verteilten, Aktivitäten des Un-

ternehmens mit Hilfe von IT erfasst, aggregiert und konsolidiert werden [Reichmann 

2006, S. 11 ff.]. Zum anderen sind für die Identifikation von Trends und Fehlentwick-

lungen sowie deren Kommunikation weitere IT-gestützte Werkzeuge notwendig, um 

die gesammelten Informationen zu analysieren, weiterzuverarbeiten und darzustellen 

[Singh et al. 2002, S. 33 ff.]. Die steigende Bedeutung dieser IT-Unterstützung wird 

dadurch unterstrichen, dass sich ihre Wahrnehmung von einer reinen Softwarebetrach-

tung zu einer strategischen Ressource wandelt [Davenport et al. 2010, S. 3; Negash, 

Gray 2008, S. 175]. Entsprechend steht die Weiterentwicklung nicht mehr nur im Fo-

kus der IT-Vorstände, sondern auch weiterer Vorstände. Eine besondere Rolle kommt 

hierbei den Finanzvorständen zu [Capgemini 2008, S. 12; Sheikh et al. 2010, S. 4], da 

diese das Unternehmenscontrolling und damit die Gestaltung von wesentlichen unter-

stützenden Führungsteilbereichen1 (z.B. des Unternehmensberichtswesens, der  

-planung und der -konsolidierung) und deren IT-Unterstützung mitverantworten [Hor-

váth 2009, S. 103]. 

Aufgrund dieser Bedeutung überrascht es nicht, dass die IT-Unterstützung der Unter-

nehmensführung mittlerweile auf eine lange Historie zurückblicken kann. Verschiede-

ne Arbeiten zeigen hier die Entwicklungslinien von den ersten berichtsorientierten 

Management Information Systems (MIS) in den 1960er und 1970er Jahren über die 

modellbasierten Decision Support Systems (DSS) in den 1970er Jahren zu den füh-

rungsspezifischen Executive Information Systems (EIS) in den 1980er und 1990er Jah-

                                              
1
  Führungsteilbereiche oder Führungssysteme (engl. Management Control Systems (MCS)) umfassen die Insti-

tutionalisierung der Führungsfunktionen, d.h. die Festlegung der Inhalte, Prozesse, Träger, technischen 

Hilfsmittel sowie die Regeln zur Gestaltung dieser Elemente und der zwischen ihnen stehenden Beziehungen 

[Friedl 2002, S. 54; Horváth 2009, S. 92; Machin 1995, S. 11]. 
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ren auf [Knackstedt 2004, S. 96; Oppelt 1995, S. 107 ff.; Watson 2009, S. 488 ff.]. 

Aktuell werden diese Systemklassen unter den zum Teil synonym verwendeten Begrif-

fen Business Intelligence (BI) [Watson 2009, S. 491], analytische Informationssysteme 

[Chamoni, Gluchowski 2006, S. 6 f.] sowie Management Support Systems (MSS) 

[Clark Jr. et al. 2007, S. 579] zusammengefasst.2 In der weiteren Arbeit wird der 

Sammelbegriff der BI genutzt, da dieser, der Ausrichtung dieser Arbeit entsprechend, 

alle IT-Systeme3 umfasst, die auf die Unterstützung von Führungsentscheidungen und 

-handlungen ausgerichtet sind [Watson 2009, S. 493].4 BI-Systeme stellen somit den 

verfügbaren Lösungsraum dar, der für die IT-Unterstützung der Unternehmensführung 

genutzt werden kann. 

Verschiedene Studien zeigen, dass BI-Systeme in der Praxis der Unternehmensführung 

umfassende Anwendung finden, deren Einsatzbreite und -tiefe jedoch auf unterschied-

liche Reifegrade schliessen lassen [Kemper, Pedell 2008, S. 3; Seufert, Lehmann 2006, 

S. 25]. Die Studie von Eckerson [2010, S. 18] legt dar, dass sich BI-Systeme im Be-

richtswesen und in der Konsolidierung und mit ihnen das Data Warehouse (DW)-

Konzept weitestgehend etabliert haben. Planungsapplikationen und Dashboards hinge-

gen haben, so die Daten von Bange et al. [2008, S. 15] und Seufert/Schäffer [2004, S. 

14 ff.], eine geringere Durchdringung erfahren. Im Planungsbereich werden trotz Feh-

leranfälligkeit noch immer Tabellenkalkulationsprogramme eingesetzt. Eine Studie der 

IBM [2008, S. 26] stellt heraus, dass im Bereich der BI-Systeme für die Unterneh-

mensführung heterogene Systemlandschaften dominieren. In diesem Zusammenhang 

zeigt die Studie von Eckerson [2010, S. 18], dass die Finanzvorstände mit den von ih-

nen eingesetzten BI-Systemen nicht zufrieden sind. Genannte Kritikpunkte sind u.a. 

mangelnde Funktionalität und Benutzerfreundlichkeit, Inflexibilität sowie ungenügen-

de Integration mit anderen IT-Systemen. 

                                              
2
  Im Folgenden werden die englischsprachigen Abkürzungen für die Systemklassen MIS, EIS, DSS und MSS 

genutzt, da sich diese auch im deutschen Sprachraum eingebürgert haben (exemplarisch [Chamoni, Glu-

chowski 2004, S. 121 f.]). 
3
  Im Bereich der Wirtschaftsinformatik ist es üblich IT-Systeme als Teil umfassender Informationssysteme 

(IS) aufzufassen, welche als soziotechnische Systeme betrachtet werden [Alter 2003, S. 368]. Diese umfassen 

auch fachliche Inhalte, Prozesse und Organisationsstrukturen (vgl. Abschnitt 2.1). In dieser Arbeit stellt der 

Begriff der IT-Systeme primär auf die Gestaltung der technischen Komponenten (insbesondere Software) ab. 

Inhalte, Prozesse und Organisationsstrukturen werden weitestgehend durch Unternehmensführung und Un-

ternehmenscontrolling abgedeckt. Sie stellen die fachlichen Anforderungen, die es mit der IT zu unterstützen 

gilt. 
4
  BI “… is a broad category of applications, technologies, and processes for gathering, storing, accessing, and 

analyzing data to help business users make better decisions” [Watson 2009, S. 493]. 
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Hinzu kommen stetig neue Anforderungen an die BI-Systeme: Veränderte Umweltbe-

dingungen, neue gesetzliche Rahmenbedingungen und die Veränderung der Unter-

nehmensstrategie stellen neue fachliche bzw. funktionelle Anforderungen an die Füh-

rungsteilbereiche und in der Folge an die BI.5 Die Optimierung, Weiterentwicklung 

und Professionalisierung der Unternehmensführung stellt eigene Anforderungen an die 

Harmonisierung, Erweiterung der Funktionalität und die Performance der eingesetzten 

BI-Systeme [Cooper, Dart 2009, S. 2 f.; Daum 2008, S. 388]. Die fortgeschrittenen 

Angebote und Innovationen der Softwarehersteller im Bereich der BI-Systeme erwei-

tern den breiten Lösungsraum stetig und ermöglichen neue Lösungen für die IT-

Unterstützung der Unternehmensführung [Fuchs, Bange 2010, S. 109 ff.; Oehler 2006, 

S. 93 ff.; SAP 2010, S. 1 ff.]. Gleichzeitig steigen durch den mittlerweile etablierten 

Umgang mit der IT die Erwartungen der Nutzer an die funktionelle und nicht-

funktionelle Leistungsfähigkeit der eingesetzten BI-Systeme [Li et al. 2009, S. 23; 

Mayer, Stock 2011, S. 139]. Auch wenn die IT-Unterstützung der Unternehmensfüh-

rung einen gewissen Reifegrad erreicht hat, so verdeutlichen die dargestellten Studien, 

dass ihre Entwicklung noch keinesfalls als abgeschlossen betrachtet werden kann. 

1.2 Problemstellung 

In der Unternehmenspraxis stellt sich daher nicht mehr die Frage, ob BI-Systeme ein-

gesetzt werden, sondern vielmehr welche einzelnen BI-Systeme und welche gesamt-

hafte Konfiguration6 von BI-Systemen für die IT-Unterstützung der Unternehmensfüh-

rung effektiv und effizient ist. Die Frage der Ersteinführung wird hier zunehmend von 

Fragen der kontinuierlichen Verbesserung und Optimierung abgelöst [De Voe, Neal 

2005, S. 59], d.h. der besseren wechselseitigen Ausrichtung von sich verändernden 

inhaltlichen und fachlichen sowie organisatorischen und prozessualen Anforderungen 

und informationstechnischen Möglichkeiten [in Anlehnung an Winter 2008a, S. 26 

und 29]. Um eine solche Entwicklung zu gewährleisten, besteht die Herausforderung 

für die Entscheider in der Unternehmensführung darin, die Anforderungen aus den 

verschiedenen unterstützenden Führungsteilbereichen und deren verschiedenen Gestal-

tungsebenen bestehend aus Inhalten, Organisation und Prozessen sowie IT-Systemen 
                                              
5  Hierzu zählen u.a. die seit 2005 für börsennotierte Unternehmen verpflichtende und für nicht-börsennotierte 

Unternehmen wahlweise Bilanzierung nach den International Financial Reporting Standards (IFRS) 

[Ernstberger, Vogler 2008, S. 339]. Dies umfasst auch die aus der Wirtschaftskrise heraus (neu) wahrge-

nommene Notwendigkeit, zunehmend strukturierte Instrumente für eine strategische Früherkennung einzu-

setzen [Rohrbeck 2010, S. 1 f.]. 
6
  Eine Konfiguration wird aufgrund ihrer logischen Konsistenz als ein temporär stabiles und erfolgreiches 

Muster der organisatorischen Gestaltung betrachtet [Dess et al. 1993, S. 776]. 
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strukturiert zu erfassen und aneinander auszurichten. Für eine solche zielgerichtete 

Gestaltung ist es weiterhin notwendig, den eigenen Entwicklungsstand einschätzen zu 

können und mögliche Entwicklungspfade in den verschiedenen Führungsteilbereichen 

und deren Gestaltungsebenen zu kennen [Becker et al. 2009, S. 213]. 

Ein etabliertes Mittel, welches diesen Anforderungen gerecht wird, sind Reifegradmo-

delle (RM) [Mettler et al. 2009, S. 1]. Sie ermöglichen die Koordination der genannten 

heterogenen Führungsteilbereiche sowie deren Gestaltungsebenen, indem Sie diese in 

einem einzigen konsistenten Instrument zusammenführen. Die Entwicklungen in den 

Führungsteilbereichen und Gestaltungsebenen bilden die Dimensionen des zu gestal-

tenden RM. Archetypische Reifegradstufen über alle Dimensionen richten die Füh-

rungsteilbereiche und Gestaltungsebenen aufeinander aus [Fraser et al. 2002, S. 245]. 

In der nachfolgenden Abbildung 1 wird auf der linken Seite der Abstimmungsbedarf in 

dem komplexen Gestaltungsraum gezeigt. Auf der rechten Seite wird dessen Transfer 

in ein integriertes Reifegradmodell abgebildet. Diese Struktur ermöglicht die zielge-

richtete und gesamthafte Entwicklung der IT-Unterstützung der Unternehmensfüh-

rung, indem sie für die Erfassung der Ist-Situation wie auch für die Definition einer 

Soll-Situation herangezogen werden kann [Rosemann, De Bruin 2005, S. 1]. RM eig-

nen sich so als Vergleichsbasis der Reife verschiedener Unternehmen im betrachteten 

Fachgebiet und für die Ausrichtung der kontinuierlichen Verbesserungsarbeit [Ahern 

et al. 2003; Paulk et al. 1993, S. 5]. 

 

Abb. 1: Integration des Gestaltungsraums in das Reifegradmodell 

Während RM auf dem Gebiet des Prozessmanagements, des Qualitätsmanagements 

und im BI-Bereich mittlerweile eine hohe Bedeutung gefunden haben [Becker et al. 
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2009, S. 213; Lahrmann et al. 2010, S. 5], existieren im Bereich Unternehmensführung 

nur wenige Modelle (vgl. Abschnitt 4.3). Die für diese Arbeit z.T. relevanten BI-RM 

sind primär auf die Perspektive des IT-Vorstands ausgerichtet. Sie adressieren neben 

den dominierenden technischen Themen (z.B. DW-Architekturen) Aspekte der IT-

Strategie und -Organisation [Lahrmann et al. 2010, S. 8]. Eine differenzierte fachliche 

Perspektive auf die Unternehmensführung, d.h. auf die Führungsteilbereiche des Un-

ternehmensberichtswesens, der -planung und der -konsolidierung bleibt unberücksich-

tigt. BI-RM bieten daher zwar eine gewisse Orientierung für die BI-Aspekte in dieser 

Arbeit, sind aber für eine ganzheitliche Entwicklung der IT-Unterstützung der Unter-

nehmensführung nicht ausreichend. Die wenigen RM im Bereich der Unternehmens-

führung fokussieren entweder einzelne Führungsteilbereiche oder aber weisen keinen 

IT-Bezug auf. Für beide relevanten Modellgruppen bleibt festzustellen, dass die me-

thodische Fundierung und die wissenschaftliche Evaluierung oft unzureichend sind 

(für den Beleg und eine detaillierte Betrachtung von existierenden RM vgl. Abschnitt 

4.3, Beitrag A und H). Eine ausreichende und gesicherte Gestaltungshilfe zur Entwick-

lung der IT-Unterstützung der Unternehmensführung ist für die Führungskräfte somit 

nicht gegeben. Zusammenfassend lässt sich hieraus folgende dreigeteilte Problemstel-

lung ableiten: 

Problem-
stellung: 

Aufgrund der Komplexität des Gestaltungsbereichs benötigen die Ent-
scheider eine systematische Anleitung für die Entwicklung der IT-
Unterstützung der Unternehmensführung, die fachliche und organisatori-
sche Anforderungen mit IT-Lösungen verbindet. 

Existierende RM decken die notwendigen fachlichen Führungsteilberei-
che, d.h. Unternehmensberichtswesen, -planung und -konsolidierung so-
wie deren IT-Unterstützung, nicht ausreichend ab. 

Existierende RM sind theoretisch und methodisch nicht ausreichend fun-
diert. 

1.3 Zielsetzung und Abgrenzung 

Aus der Problemstellung der vorliegenden Arbeit ergibt sich der Bedarf nach einem 

methodisch und empirisch gesicherten RM für die IT-Unterstützung der Unterneh-

mensführung, welches die Entscheider bei der gesamthaften Weiterentwicklung der 

Führungsteilbereiche unterstützt. Die Entwicklung des RM stellt gleichfalls die über-

geordnete Zielsetzung der vorliegenden kumulierten Dissertation dar. Die methodische 

und empirische Absicherung soll die Validität und Zuverlässigkeit des RM sicherstel-

len. Sie soll nicht nur die Anforderungen an die Wissenschaftlichkeit der vorliegenden 

Arbeit erfüllen (zur wissenschaftstheoretischen Einordnung vgl. Abschnitt 1.4), son-
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dern auch das Vertrauen der Entscheider in die Gestaltungsempfehlung sicherstellen, 

da deren Reichweite so über die von singulären Problemlösungen und interessengelei-

teten Modellen hinausgeht [Frank 2003, S. 288]. Die Herausforderung für das vorlie-

gende Modell besteht, ebenso wie in der o.g. Problemstellung für die Praxis, in der 

breiten und dennoch detaillierten Betrachtung der einzelnen Führungsteilbereiche so-

wie dem technischen Lösungsraum. Es ist daher eine Komplexitätsreduktion notwen-

dig, die einer Dekomposition in mehrere Forschungsfragen und einer Abgrenzung be-

darf. 

Aus der Zielsetzung lassen sich die folgenden methodischen und inhaltlichen For-

schungsfragen ableiten, mit denen Teilzielsetzungen verbunden sind. Diese werden in 

der vorliegenden kumulierten Dissertation durch verschiedene Beiträge adressiert: 

Forschungsfrage 1 (F1): Wie können Reifegradmodelle methodisch und empirisch
fundiert gestaltet werden? 

Forschungsfrage 2 (F2): Was sind die relevanten RM-Dimensionen sowie deren 
Entwicklungspfade in der Unternehmensführung und IT-
Unterstützung? 

Forschungsfrage 3 (F3): Wo stehen die Unternehmen und IT-Lösungen hinsichtlich 
dieser RM-Dimensionen und Entwicklungspfade? 

Forschungsfrage 4 (F4): Wie kann die Weiterentwicklung der Unternehmen in den 
einzelnen RM-Dimensionen und gesamthaft gestaltet wer-
den?  

 

F1 adressiert die methodische Grundlage für das weitere Dissertationsprojekt. Neben 

einem Erkenntnisziel,7 wie RM zu gestalten sind, thematisiert diese Forschungsfrage 

auch ein Gestaltungsziel einer erweiterten Methode zur Gestaltung von empirisch fun-

dierten RM, da bisherige Forschungsmethoden, wie später dargestellt, nicht ausrei-

chend sind (vgl. Beitrag A in dieser Arbeit). 

Mit F2 soll der komplexe Erkenntnis- und Gestaltungsbereich der vorliegenden Disser-

tation im Bereich der Unternehmensführung ergründet werden. Neben der Ermittlung 

der zentralen Führungsteilbereiche (Berichtswesen, Planung und Konsolidierung, vgl. 

die Abschnitte 3.1 und 3.2) sollen deren spezifische fachliche und IT-

Entwicklungslinien, d.h. der Lösungsraum, dargestellt werden. Die zweite Forschungs-

                                              
7
  Die Wirtschaftsinformatik unterscheidet die Forschungsziele der Erkenntnis- und der Gestaltungsziele. Er-

kenntnisziele bezwecken das Verständnis bestimmter Sachverhalte. Darauf aufbauend verfolgen Gestaltungs-

ziele die Veränderung dieser bzw. Schaffung neuer Sachverhalte [vgl. Becker et al. 2003, S. 11 f.; Winter 

2008b, S. 472]. 
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frage adressiert somit primär ein Erkenntnisziel, identifiziert aber gleichfalls mögliche 

Gestaltungsobjekte, d.h. Ausprägungen für die Dimensionen des zu gestaltenden RM.  

Die Problemstellung in Abschnitt 1.2 verdeutlicht, dass die gezielte Weiterentwick-

lung der Führungsteilbereiche eine Einordnung des aktuellen Ist-Zustands und auch 

eine Vergleichsbasis zu anderen Unternehmen erfordert. Gleichfalls zeigt die Kritik an 

bestehenden RM, dass in hohen Reifegradstufen oft ein Entwicklungsstand als wün-

schenswert spezifiziert wird, der nicht erreichbar ist (vgl. Abschnitt 2.2). F3 zielt daher 

erkenntnisorientiert auf die Ergründung des aktuellen Entwicklungsstands in der Pra-

xis. Weiterhin strebt F3 durch den Abgleich mit der Praxis an, möglicherweise zu 

weitgehende Forderungen aus der Literatur zu relativieren, aber auch letztere um As-

pekte zu erweitern, die in dieser nicht ausreichend berücksichtigt sind. 

F4 zielt darauf, die gewonnenen Erkenntnisse aus F1-F3 für die Weiterentwicklung der 

IT-Unterstützung der Unternehmensführung zu nutzen. Hierbei handelt es sich im Sin-

ne des kumulativen Dissertationsvorhabens einerseits um Teilartefakte, die z.B. Emp-

fehlungen in einem Führungsteilbereich, bspw. dem Berichtswesen, adressieren. Hier-

zu zählt aber auch andererseits das finale RM, welches unterschiedliche Reifegrade 

identifiziert und die vorangegangenen Erkenntnisse und Gestaltungsempfehlungen im 

Sinne der Gesamtzielsetzung zusammenführt (vgl. Abschnitt 5.3). 

Die Unternehmensführung hat durch verschiedene Einflüsse zunehmend an Komplexi-

tät gewonnen (vgl. Abschnitt 4.2), was zu einer Spezialisierung der Teilaufgaben ge-

führt hat, bspw. im Bereich Mergers & Acquisitions, in der Beteiligungssteuerung, 

dem Risikocontrolling etc. [vgl. Becker 2003, S. 1]. Aufgrund dieser Komplexität wird 

für diese Dissertation eine Eingrenzung notwendig, da nicht alle speziellen Führungs-

teilbereiche betrachtet werden können. Die vorliegende Arbeit fokussiert die Kernauf-

gaben der Unternehmensführung, d.h. Planung, Steuerung und Kontrolle (vgl. Ab-

schnitt 3.1), institutionalisiert in den Führungsteilbereichen der Unternehmensplanung, 

dem -berichtswesen, der -konsolidierung und deren IT-Unterstützung. Die spezialisier-

ten Führungsaufgaben müssen in diesen Teilbereichen integriert sein, z.B. als Teilpla-

nung oder Teilreporting. 

1.4 Forschungsmethodik 

Die vorliegende kumulative Dissertation entstand innerhalb des Kompetenzzentrums 

Unternehmenssteuerungssysteme (CC USS) im Rahmen des Forschungsprogramms 

Business Engineering (BE) am Institut für Wirtschaftsinformatik der Universität 

St. Gallen (IWI-HSG). BE versteht sich als Konstruktionslehre für die systematische 



 

 

8 Teil A: Einleitung

Transformation von Unternehmen des Informationszeitalters. Im Kern steht die Über-

zeugung, dass die technische und fachliche Transformation von Unternehmen zu kom-

plex ist, als dass sie durch einzelne Individuen und auf Basis intuitiver Regeln erfolgen 

kann. Es bedarf einer arbeitsteiligen und ingenieurmässigen, d.h. methoden- und mo-

dellgestützten, Vorgehensweise, um erfolgreiche Transformationen zu gewährleisten 

und neue Potentiale, insbesondere IT-Potentiale, zu erschliessen [Österle, Winter 

2003, S. 10 f.; Winter 2008a, S. 18]. Im Forschungsprogramm wird eine angewandte 

Forschungsrichtung verfolgt, in der in Kooperation mit der Unternehmenspraxis wis-

senschaftlich fundierte Lösungsansätze für relevante Problemstellungen erarbeitet 

werden [Back et al. 2007, S. 92]. Das Forschungsprogramm gibt so den Rahmen für 

das CC USS und die vorliegende kumulative Dissertation vor. In der Fortführung der 

CC USS Forschungstätigkeiten greift diese Arbeit vorliegende CC USS Ergebnisse auf 

[u.a. Ganczarski 2009; Mayer, Stock 2011; Reinshagen 2009]. Diese Ergebnisse wer-

den um neue Erkenntnisse und Problemlösungsansätze ergänzt.  

Vor dem Hintergrund der Zielsetzung („Entwicklung eines RM“) und des Forschungs-

programms ist diese Arbeit der gestaltungsorientierten Forschung („Design Science 

Research“) zuzuordnen. Diese ist in Übereinstimmung mit dem Forschungsprogramm 

auf die Entwicklung von innovativen nützlichen Artefakten (d.h. von Konstrukten, 

Modellen, Methoden oder Instanzen) zur Lösung praxisrelevanter Problemstellungen 

ausgerichtet [Hevner et al. 2004, S. 76; Winter 2008b, S. 470-471]. Sie grenzt sich 

hierbei von erkenntnisorientierten Ansätzen ab, welche auf die reine Erkenntnis, d.h. 

die Erklärung und Prognose der bestehenden Realität, abzielen [March, Smith 1995, S. 

253]. Allerdings bauen beide Forschungsansätze aufeinander auf und ergänzen sich 

wechselseitig: Für die Gestaltung von innovativen nützlichen Artefakten ist zwingend 

– sofern vorhanden – auf die gesicherte Erkenntnis aus der Wissensbasis zurückzugrei-

fen. Neue validierte Artefakte der gestaltungsorientierten Forschung erweitern die be-

stehende Wissensbasis und bieten Ansatzpunkte für neue und ergänzende erkenntnis-

orientierte Forschungsarbeiten [Chmielewicz 1994, S. 11; Niehaves, Stahl 2006, S. 7]. 

Daher werden zur Beantwortung der vorliegenden Forschungsfragen Ergebnisse und 

Forschungsmethoden aus beiden Ansätzen angewendet. 

Die gestaltungsorientierte Forschung ist im letzten Jahrzehnt stark von der deutsch- 

und englischsprachigen Wirtschaftsinformatikforschung geprägt worden [Winter, 

Baskerville 2010, S. 257], wird aber ebenso für die Forschung in der allgemeinen Be-

triebswirtschaftslehre [van Aken 2004, S. 219] und für das Controlling im Speziellen 

empfohlen [Kaplan 1998; Kasanen et al. 1993; Labro, Tuomela 2003]. Um den Anfor-

derungen an wissenschaftliche Forschung gerecht zu werden und dem Vorwurf von 
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nicht validierten und verifizierten Artefakten zu begegnen [Heinrich 2005, S. 110; 

Wyssusek 2004, S. 59], haben sich verschiedene Forscher mit den methodischen 

Grundlagen der gestaltungsorientieren Forschung auseinandergesetzt [z.B. Frank 

2003; Winter 2008b]. Neben verschiedenen Richtlinien [Hevner et al. 2004, S. 83], 

artefakttypspezifischen Empfehlungen und Gütekriterien [z.B. Becker et al. 2007; Bu-

cher et al. 2007; Schütte 1998] und einer Auseinandersetzung mit verschiedenen For-

schungsmethoden und Paradigmen [Niehaves, Stahl 2006] haben sich insbesondere 

Referenzforschungsprozesse etabliert, welche die Nachvollziehbarkeit in der Kon-

struktion von Artefakten sicherstellen sollen [March, Smith 1995, S. 254, 258; Peffers 

et al. 2007, S. 52-56; Vaishnavi, Kuechler 2007, S. 46-50]. Diese Arbeit folgt den 

Empfehlungen von Peffers et al. [2007, S. 54], da diese verschiedene bestehende Pro-

zessmodelle zusammengeführt haben (siehe Abb. 2). Der Forschungsprozess bildet 

den methodischen Rahmen für die gesamte Arbeit wie auch für die einzelnen Beiträge. 

 

Abb. 2: Referenzforschungsprozess (aus dem Engl. [Peffers et al. 2007, S. 54]) 

1.5 Aufbau der Arbeit 

Die Dissertation wurde als kumulative Arbeit verfasst. Sie gliedert sich in einen Zu-

sammenfassungsteil und einen Publikationsteil (vgl. Abb. 3). In der Zusammenfassung 

(Teil A) werden die Dissertation motiviert und die Grundlagen erläutert. Weiterhin 

wird der Stand der Forschung beschrieben und das Forschungsergebnis der vorliegen-

den Arbeit präsentiert. Abschliessend werden Implikationen und weiterer Forschungs-

bedarf diskutiert. Im Publikationsteil (Teil B) wird die Zielsetzung durch einzelne For-

schungsbeiträge adressiert. Neben zwei Beiträgen zur Untersuchung der notwendigen 

Methodik und der fachlichen Grundlagen werden zur Entwicklung des RM vier Di-

mensionen aufgespannt: Berichtssystem, Planungssystem (zwei Beiträge), Konsolidie-

rung und IT-Unterstützung. Den Abschluss bildet das eigentliche RM, welches die 

gesammelten Erkenntnisse in einem Modell zusammenführt. 
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Abb. 3: Aufbau der Arbeit 
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2 Konzeptionelle Grundlagen 

2.1 Business Engineering 

Unternehmen können auf Grundlage systemtheoretischer Überlegungen als multifunk-

tionale, bewusst geschaffene, offene, soziotechnische und komplexe Systeme betrach-

tet werden [Thommen, Achleitner 2003, S. 38 f.; Ulrich, Fluri 1995, S. 45 f.]. Kom-

plexe Systeme zeichnen sich hierbei durch eine Vielzahl von Systemelementen aus, 

die in vielfältiger Weise interagieren und zueinander in sich ändernden Beziehungen 

stehen [Rüegg-Stürm 2005, S. 65]. Bereits diese grundlegende Definition und Be-

schreibung von Unternehmen zeigt, dass diese keine statischen Systeme sind, sondern 

in einer zeitlichen Betrachtung einem stetigen Wandel unterliegen bzw. sich kontinu-

ierlich weiterentwickeln [Seidenschwarz 2003, S. 16; Ulrich 1994, S. 5]. 

Unter dem Begriff des „Change Managements“ haben sich verschiedene Manage-

mentansätze herausgebildet, welche auf die Gestaltung von Veränderung abzielen 

[Reiβ 1997, S. 45]. Aufgrund seiner Eigenschaft, die für die hier angestrebte Gestal-

tungsarbeit zentralen Erkenntnisse der Betriebswirtschaftslehre, des Change Manage-

ments, des Systems Engineering und der Technologiebeobachtung zu integrieren, ist 

für die vorliegende Arbeit insbesondere das BE relevant [Österle, Winter 2003, S. 10]. 

Das BE erweitert bestehende fachliche Strukturierungsrahmen, insbesondere das St. 

Galler Management Modell, da es die IT zum einen als „Enabler“, zum anderen auch 

als Restriktion mit einbezieht [Baumöl 2008, S. 39]. Es kann daher als ganzheitlicher 

Bezugsrahmen für die Veränderung von Organisationen betrachtet werden [vgl. Win-

ter 2008a, S. 18]. Zur Strukturierung und Komplexitätsreduktion wird die BE-

Landkarte (siehe Abb. 4) genutzt, welche die Strategie-, Organisations-, System- und 

die politisch-kulturelle Ebene unterscheidet [Österle, Winter 2003, S. 12; vgl. Winter 

2008a, S. 18]: 

 Die Strategieebene definiert die grundsätzlichen Ziele und die Positionierung 

eines Unternehmens. Diese Gestaltungsfragen lassen sich auch als Was-Fragen 

bezeichnen. 

 Die Organisationsebene definiert die für die Zielsetzungen notwendigen Auf-

bau- und Ablaufstrukturen. Die Gestaltungsfragen lassen sich als Wie-Fragen 

bezeichnen. 
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 Die Systemebene betrachtet die notwendigen Applikationen, Softwarekompo-

nenten, Datenstrukturen sowie Hardware- und Vernetzungskomponenten. Diese 

Gestaltungsfragen lassen sich auch als Womit-Fragen bezeichnen.8 

 Die politisch-kulturelle Ebene betrachtet die Organisationskultur, Führung, 

Macht, Motivation und Verhalten. Diese Gestaltungsfragen lassen sich auch als 

Warum-Fragen bezeichnen, da es hier um die Ursachen für die Unterstützung 

oder Verhinderung von Veränderungen geht. 

Innovationen werden nur dann wirklich wirksam bzw. nachhaltig, wenn sie auf allen 

Ebenen des BE umgesetzt werden [Baumöl 2008, S. 73]. Für die vorliegende Arbeit 

dient die BE-Landkarte als Bezugsrahmen zur Analyse bestehender Reifegradmodelle 

(vgl. Abschnitt 4.3) sowie zur Strukturierung des zu gestaltenden RM (siehe Beitrag 

H). Der Fokus liegt auf den Ebenen Strategie, Organisation und System, die für alle 

Führungsteilbereiche zu gestalten sind. Die BE-Ebene der Kultur wird in dieser Arbeit 

nicht explizit betrachtet, da das zu entwickelnde RM auf die Entwicklung von Soll-

Zuständen und die Identifikation von möglichen Lücken im aktuellen Ist-Zustand ab-

zielt. Die BE-Ebene der Kultur spielt in diesem Zusammenhang erst nachgelagert, d.h. 

im Zuge der eigentlichen Veränderungsarbeit, eine Rolle, z.B. bei der Verhinderung 

bzw. Promotion von möglichen durch das RM angestossenen Veränderungsprojekten. 

 

Abb. 4: BE-Landkarte [Österle, Winter 2003, S. 12] 

                                              
8
  Zur weiteren Differenzierung von Modellen und Methoden kann die Systemebene in Unterebenen aufgeglie-

dert werden, z. B. für IT-Infrastruktur, Software/Daten und Integration [Winter, Fischer 2007, S. 2]. 
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2.2 Reifegradmodelle 

RM (engl. Maturity Models) stellen eine bestimmte Klasse von Referenzmodellen9 

dar, welche typischerweise auf die Entwicklung von Organisationen und/oder Informa-

tionssystemen ausgerichtet sind [Ahern et al. 2003; Paulk et al. 1993, S. 5]. Synonym 

zum Begriff der Reifegradmodelle werden in der Literatur auch die Begriffe Unter-

nehmensentwicklungsmodelle, Lebenszyklusmodelle und Unternehmenswachstums-

modelle gebraucht [Levie, Lichtenstein 2009, S. 10; Pümpin, Wunderlin 2005, S. 41]. 

All diese Modelle gehen von der Annahme aus, dass sich Unternehmen vergleichbar 

zu lebenden Organismen entwickeln (sog. „Stages of Growth“-Theorie). Diese An-

nahme kann durch die folgenden drei Eigenschaften charakterisiert werden [Van de 

Ven, Poole 1995, S. 515]: Es kann eine bestimmte distinkte Anzahl von Entwick-

lungsphasen identifiziert werden. Die Abfolge dieser Phasen ist vorherbestimmt und 

somit vorhersagbar. Alle Unternehmen durchlaufen dieselbe Abfolge der Stufen von 

einem primitiven zu einer reiferen und differenzierteren Stufe. 

Um diese Entwicklung zu zeigen, erfassen RM ein Anwendungsgebiet mit mehreren 

relevanten Dimensionen (z.B. den BE-Ebenen Strategie, Organisation und System) 

und deren Variablenausprägungen und normalisieren diese auf einer Ordinalskala, den 

sogenannten Reifegradstufen [de Bruin et al. 2005, S. 5; Fraser et al. 2002, S. 245]. 

Reife kann definiert werden als ein Zustand der Vollständigkeit, Perfektion oder Ab-

geschlossenheit [aus dem Engl. Simpson, Weiner 1989]. Aufgrund dieser Definition 

und des Referenzcharakters stellen Reifegradstufen somit archetypische, in sich stim-

mige Konfigurationen der Variablenausprägungen der Dimensionen dar [Macharzina, 

Wolf 2005, S. 80]. Die Ordinalskala der Reifegradstufen drückt den logischen, antizi-

pierten oder auch gewünschten Entwicklungspfad des betrachteten Anwendungsge-

biets aus [Becker et al. 2009, S. 213]. Durch diese Eigenschaften sind Reifegradmodel-

le für verschiedene Zwecke verwendbar. In Anlehnung an die genannten Zielsetzun-

gen von erkenntnisorientierter und gestaltungsorientierter Forschung lassen sich die 

folgenden Verwendungszwecke für RM unterscheiden [de Bruin et al. 2005, S. 3]: 

 RM sind Erklärungsmodelle: Sie beschreiben die Entwicklung eines Anwen-

dungsgebietes und dienen dem Aufbau von Wissen [Bush, Dunaway 2005, S. 

3]. 

                                              
9
  Referenzmodelle bilden „Best Practices“ von technischen und/oder betriebswirtschaftlichen Fachinhalten ab. 

Sie stellen hierdurch Informationen mit Empfehlungscharakter zur Verfügung, die von verschiedenen Unter-

nehmen wiederverwendet werden können [vom Brocke 2007, S. 49]. 
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 RM sind Optimierungsmodelle: Sie spezifizieren erfolgreiche anzustrebende 

Entwicklungsstufen für das Unternehmen und geben somit Gestaltungsempfeh-

lungen [Paulk et al. 1993, S. 18]. 

 RM sind Bewertungsmodelle: Sie dienen als Assessment-Instrument dazu, die 

vorhandenen Fähigkeiten einer Organisation in dem betrachteten Anwendungs-

gebiet zu erfassen. Ein Entwicklungspfad muss nicht notwendigerweise vorge-

geben werden [Rosemann, De Bruin 2005, S. 3].  

Seit der Einführung des Konzepts in den 1970er Jahren durch Nolan und Gibson 

[1974, S. 76] sowie Crosby [1979, S. 1] wurden in Wissenschaft und Praxis eine Viel-

zahl von RM entwickelt. Mettler und Rohner [2009, S. 1] identifizieren über 100 ver-

schiedene RM. In ihrer Literaturübersicht berichten Becker et al. [2010, S. 4], dass 

sich mehr als 1000 Artikel mit RM auseinandersetzen. Das Konzept der RM ist hierbei 

nicht ohne Kritik geblieben. Wesentliche Kritikpunkte beziehen sich auf die fehlenden 

theoretischen und methodischen Grundlagen in der RM-Konstruktion [Biberoglu, 

Haddad 2002, S. 150]. RM sind oftmals nicht gut dokumentiert, die theoretischen und 

methodischen Grundlagen werden, wenn vorhanden, nicht expliziert [Lahrmann et al. 

2010, S. 9]. Die Ergebnisse der Modelle sind durch unterschiedliche Dimensionen, 

Anzahl von Entwicklungsstufen und Inhalte oft weder miteinander vergleichbar noch 

ineinander überführbar [Levie, Lichtenstein 2009, S. 10]. Weiterhin wird kritisiert, 

dass sie eine Erfolgssicherheit versprechen, die nicht gegeben ist. Zum einen spezifi-

zieren Bewertungsmodelle zwar eine Lücke zwischen einer Ist- und einer Soll-

Situation. Wie der Veränderungsprozess zur Schliessung dieser Lücke aussehen soll, 

wird allerdings offengelassen [Pfeffer, Sutton 1999, S. 87]. Zum anderen nehmen die 

meisten RM an, dass sich alle Unternehmen in einer gleichen Art und Weise entwi-

ckeln. Situative Einflussfaktoren (wie z.B. die Unternehmenskultur, -struktur, -grösse) 

werden zur Reduzierung der Komplexität oft vernachlässigt [Mettler, Rohner 2009, S. 

1]. Auch wird kritisiert, dass einige RM insbesondere in den hohen Reifegradstufen 

einen Entwicklungszustand anstreben, der nicht erreichbar ist [Hayes, Zubrow 1995, S. 

7]. 

In der Folge hat eine noch anhaltende systematische Auseinandersetzung mit den kon-

zeptionellen Grundlagen der RM-Konstruktion begonnen, insbesondere im Rahmen 

einer ausführlichen Systematisierung von RM sowie der Forschungsmethoden. Eine 

Übersicht über die in dieser Arbeit benötigten Kriterien zur Einordnung und zum Ent-

wurf von RM liefert der nachfolgende morphologische Kasten (vgl. Tab. 1) nach Mett-
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ler et al. [2009, S. 4 ff.; 2010a, S. 82]. Dieser wird in dieser Arbeit zur Analyse beste-

hender Reifegradmodelle genutzt (vgl. Kapitel 4.3 sowie Beitrag H). 

Tab. 1: Morphologischer Kasten zu RM 

Kriterium Beschreibung Ausprägung 

Herkunft Die Herkunft gibt Auskunft über 
den Ursprung des RM. 

Akademisch Praxis 

Architektur Die Architektur beschreibt den 
Aufbau des RM. Sie zeigt die Reife 
des RM selbst an. 

Einfaches Raster 
mit textueller 
Beschreibung 

Fragebogen mit 
Scoring-Modell 

Formale Archi-
tektur mit def. 

Variablen  
Anwendung Die Anwendung charakterisiert das 

vorgesehene Bewertungsverfahren 
für das RM. 

Selbstbeurteilung Beurteilung 
durch Dritte 

Zertifizierte 
Prüfung durch 

Dritte 
Zuver-
lässigkeit 

Die Zuverlässigkeit überprüft die 
Evaluierung, d.h. die Validität und 
Allgemeingültigkeit des RM.  

Evaluiert Nicht evaluiert 

 

Neben den Kriterien haben sich für die Entwicklung von RM verschiedene Gestal-

tungsprozesse etabliert, die als Spezialisierung des allgemeinen Forschungsprozesses 

der gestaltungsorientierten Forschung verstanden werden können. Zurzeit liegen fünf 

verschiedene Prozessmodelle vor, welche vergleichbare Gestaltungsschritte aufweisen 

[Becker et al. 2009; de Bruin et al. 2005; Maier et al. 2009; Mettler 2010b; van Steen-

bergen et al. 2010]. Die nachfolgende Tab. 2 ermöglicht einen Überblick über die Ges-

taltungsschritte. 

Tab. 2: RM-Konstruktionsprozess und Methoden 

Phase Beschreibung 

1. Problem-
identifikation 

Die Entwicklung von RM beginnt mit der Identifikation eines Bedarfs nach einer neuen 
oder verbesserten Problemlösung. Der Bedarf orientiert sich hierbei an der Reife des An-
wendungsgebiets. Reife Anwendungsgebiete benötigen weniger Erklärung und Gestal-
tungsempfehlungen als aufstrebende Anwendungsgebiete. 

2. Definition der 
Zielsetzung 

Um ein nützliches Modell zu gestalten, muss die Zielsetzung klar definiert sein, da diese 
den Rahmen für die spätere Modellgestaltung vorgibt. Aufgrund der Zielsetzung wird fest-
gelegt, welche Aspekte in die Modellgestaltung einfliessen und welche nicht. 

3. Modell-
gestaltung 

Die Modellgestaltung kann entweder in einem Top-Down- oder einen Bottom-Up-Ansatz 
erfolgen. In einem Top-Down-Ansatz werden zunächst die Anzahl der Reifegradstufen und 
deren Benennung analytisch festgelegt. In einem zweiten Schritt werden diese mit Vari-
ablenausprägungen gefüllt. In einem Bottom-Up-Ansatz werden zunächst Variablenausprä-
gungen für eine bestimmte Dimension definiert. Erst in einem zweiten Schritt werden diese 
pro Dimension in Reifegradstufen eingeteilt. Es kann so vorkommen, dass die verschiede-
nen Dimensionen eine unterschiedliche Anzahl von Reifestufen aufweisen. 

4. Evaluierung Um den Nachweis der Nützlichkeit und wissenschaftlichen Validität und Zuverlässigkeit 
des gestalteten Artefakts zu überprüfen, ist das RM zu evaluieren. 

5. Iteration und 
Evolution 

Mit dem Fortschreiten der Entwicklung ist auch das RM regelmässig zu überprüfen bzw. zu 
erweitern. Einige Elemente sind u.U. nicht mehr relevant, da sie von keinem Unternehmen 
mehr eingesetzt werden. Andere Innovationen führen dazu, dass das Model ergänzt bzw. 
neu definiert werden muss. Auch in einer frühen Phase der RM-Konstruktion sind daher 
Iterationsschritte einzuplanen. 
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Hervorzuheben ist der Schritt der Modellgestaltung, da nur wenige RM einem Bottom-

Up-Ansatz folgen und für einen solchen Ansatz bis dato noch keine ausreichende Me-

thodik vorliegt. Beitrag A dieser Arbeit erweitert daher bestehende Ansätze zu einer 

gesicherten Methode für die RM-Konstruktion. Diese findet in Beitrag H Anwendung 

zur Gestaltung des RM für die IT-Unterstützung der Unternehmensführung. 
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3 Domänenspezifische Grundlagen 

3.1 Unternehmensführung  

Die Unternehmensführung (synonym auch Management oder Unternehmensleitung 

[Macharzina, Wolf 2005, S. 38]) hat die Aufgabe, die notwendigerweise arbeitsteilig 

aufgestellte Organisation eines Unternehmens auf die Unternehmensziele auszurichten 

[Dillerup, Stoi 2006, S. 6 f.]. Als Unternehmensziele werden Sachziele (z.B. Marktpo-

sitionen, Leistungs- und Produktprogramm), Wertziele (z.B. Ergebnis und Liquidität) 

sowie Sozialziele (best. Verhaltensweisen gegenüber Mitarbeitern und Umfeld) ver-

standen [Hahn, Hungenberg 2001, S. 17]. 

Aus funktioneller Perspektive umfasst die Unternehmensführung alle Aufgaben, 

Handlungen und Entscheidungen zur zielorientierten Gestaltung und Lenkung eines 

Unternehmens [Dillerup, Stoi 2006, S. 6 f.]. Verschiedene Funktionsgliederungen ge-

ben Auskunft über diese Tätigkeiten der Unternehmensführung. Als eine der ersten 

Aufzählungen nennt Fayol [1929] „Planning“, „Organizing“, „Commanding“, „Coor-

dinating“ und „Controlling“. Ähnlich nennen Koontz et al. [1984, S. 15, 35 ff.] „Plan-

ning“, „Organizing“, „Staffing“, „Directing“ und „Controlling“. Je nach Funktions-

gliederung werden verschiedene Themen wie Personalwesen oder Führung stärker be-

tont [Koontz et al. 1984, S. 15, 35 ff.]. 

Gemeinsam ist diesen Definitionen die zentrale Bedeutung von Führungsentscheidun-

gen. Diese legen fest, wie die Arbeit innerhalb des Unternehmens, seine Entwicklung 

und die Interaktion mit externen Faktoren koordiniert werden sollen [Heinen et al. 

1991, S. 12]. Aus entscheidungsorientierter Perspektive hat sich daher der Führungs-

prozess als zentrales mentales Modell etabliert, das die Führungsfunktionen in Bezie-

hung setzt. Im Führungsprozess werden die informationsverarbeitenden (Meta-) Akti-

onen der Planung, Steuerung und Kontrolle nacheinander in einem kybernetischen Re-

gelkreis durchlaufen [Hahn, Hungenberg 2001, S. 28; Macharzina, Wolf 2005, S. 40]. 

Planung bedeutet Willensbildung, d.h. die Vorwegnahme und Festlegung des zukünf-

tigen Handelns des Unternehmens. Es erfolgt die systematische Entscheidungsvorbe-

reitung durch Problemanalyse, Alternativensuche, Alternativenbewertung und 

schliesslich Alternativenauswahl, d.h. die eigentliche Führungsentscheidung [Pfohl, 

Stölzle 1997, S. 57]. Die Steuerung hat die Aufgabe, die beschlossenen Pläne durch 

Zielsetzungen, Massnahmen und Projekte im Unternehmen einzuführen und entspre-

chende Widerstände in der Organisation aufzulösen, z.B. durch „Organizing“ und 

„Staffing“ etc. [Kolks 1990, S. 79]. Die Kontrolle ist die notwendige Ergänzung der 
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Planung, in der die erzielten Ergebnisse ermittelt und mit der Zielsetzung verglichen 

werden. Treten Abweichungen auf, sind die Ursachen zu analysieren und gegebenen-

falls neue Entscheidungsprozesse zur Einleitung von Korrekturmassnahmen auszulö-

sen [Hahn, Hungenberg 2001, S. 48; Schäffer 2001, S. 46]. Zwar wird dieser Prozess 

von der Planung dominiert, allerdings hat sich vor dem Hintergrund der Komplexität 

und Dynamik der Unternehmensumwelt die Erkenntnis durchgesetzt, dass die Planung 

nicht alle Entwicklungen und Probleme antizipieren kann. Daher werden die verschie-

denen Führungsfunktionen und Aufgaben im Führungsprozess als gleichrangig be-

trachtet [Pfohl, Stölzle 1997, S. 19]. 

Aus institutioneller Perspektive umfasst die Unternehmensführung die Gesamtheit und 

Hierarchie der organisatorisch und rechtlich legitimierten Träger der Führungstätigkei-

ten, die klassischerweise nach der Verantwortungsebene in die oberste, mittlere und 

untere Führungsebene bzw. in Konzern-, Divisions- und Geschäftsbereichsführung 

gegliedert werden kann [vgl. Hahn, Hungenberg 2001, S. 23 u. 28]. Hinzu kommt ins-

besondere die Unterscheidung nach der Fristigkeit und Bedeutung von Führungsent-

scheidungen, d.h. die Unterscheidung zwischen strategischer und operativer Unter-

nehmensführung. Die strategische Unternehmensführung setzt sich mit Unternehmens- 

und Geschäftsstrategien auseinander, z.B. mit der Gestaltung der Unternehmensstruk-

tur, Positionierung am Markt etc. Sie trifft somit Entscheidungen, die für das Überle-

ben der Unternehmen signifikant von Bedeutung sind [Müller-Stewens, Lechner 2005, 

S. 39; Rüegg-Stürm 2005, S. 113]. Die operative Unternehmensführung bewegt sich in 

dem durch die strategische Unternehmensführung vorgegebenen Rahmen. Sie konkre-

tisiert deren Vorgaben und sichert die effiziente Ausführung [Mintzberg 1994, S. 23; 

Porter 1996, S. 77]. In der Folge ergibt sich ein System „vermaschter Regelkreise“ 

[Hahn, Hungenberg 2001, S. 50], wie in Abb. 5 (in Anlehnung an [Staehle 1999, S. 

447 u. 493]) schematisch dargestellt, die horizontal und vertikal abzustimmen sind. 

 

Abb. 5: Institutionelle Ebenen der Unternehmensführung 

In dieser Arbeit bilden die drei genannten Aufgabenbereiche Planung, Steuerung und 

Kontrolle sowie deren institutionelle Aufgliederung das Grundverständnis von Unter-
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nehmensführung, welches durch das nachfolgend beschriebene Unternehmenscontrol-

ling unterstützt und präzisiert wird. Hieraus leiten sich die Anforderungen an die IT-

Unterstützung ab. 

3.2 Unternehmenscontrolling 

Der Begriff des „Controllings“ ist schon seit nahezu 40 Jahren Teil der betriebswirt-

schaftlichen Praxis, Literatur und Diskussion. Er entspricht der angloamerikanischen 

Bedeutung des „Management Accounting“ oder „Managerial Accounting“ (MA) bzw. 

des „Controllership“ [Granlund, Taipaleenmäki 2005, S. 22]. In beiden Sprachräumen 

hat sich durchgesetzt, Controlling als Führungsunterstützungsfunktion aufzufassen 

[Friedl 2002, S. 148]. Aus diesem Selbstverständnis heraus haben sich verschiedene 

Controllingkonzeptionen entwickelt, die sich dahingehend unterscheiden, welche Un-

ternehmensziele (Wert- und/oder Sachziele) und welche Führungsfunktionen sie unter-

stützen [Becker 2003, S. 47]. Informationsorientierte Konzeptionen zielen auf die 

Verbesserung der Entscheidungsqualität der Führungskräfte durch die Bereitstellung 

von Informationen [Hahn, Hungenberg 2001, S. 182; Reichmann 2006, S. 13]. Koor-

dinationsorientierte Konzeptionen betonen hingegen die Notwendigkeit der Koordina-

tion innerhalb und zwischen den Führungsteilbereichen der Unternehmensführung, mit 

der eine Arbeitsteilung und Entscheidungsdifferenzierung auf verschiedene Führungs-

kräfte verbunden ist [Horváth 2006, S. 153; Küpper 2001, S. 13]. Die rationalitätsori-

entierte Controllingkonzeption öffnet sich einer verhaltensorientierten Perspektive 

[Becker 2003, S. 38]. Sie sieht die Aufgabe des Controllings darin, mangelndem Wol-

len oder Können bei der Datenbereitstellung, der Willensbildung, der Durchsetzung 

und Kontrolle sowie bei der Verbindung zwischen verschiedenen Führungshandlungen 

entgegenzuwirken und so negative Konsequenzen für die Zielerreichung zu verhindern 

[Weber, Schäffer 2008, S. 81]. Die rationalitätsorientierte Konzeption zeigt auf, dass 

sich die Rolle des Controllers vom reinen Buchhalter und Informationsversorger zum 

sog. „Business Partner“ wandelt [Burns, Vaivio 2001, S. 390; Cooper, Dart 2009, S. 2; 

Daum 2008, S. 390]. Neben die Aufgaben der Erfassung, Aufbereitung, Kommunika-

tion und Überwachung von Informationen treten mit dieser Rolle die Aufgaben der 

aktiven Mitwirkung in der Entscheidungsfindung und Strategieformulierung, des kriti-

schen Herausforderers von Entscheidungen sowie die des Systemgestalters und inter-

nen Beraters für alle finanzorientierten Fragestellungen [Blocher et al. 2008, S. 2]. 

Für die vorliegende Arbeit lassen sich die Aufgaben des Controllings wie folgt zu-

sammenfassen: In der Verantwortung des Controllings stehen in der Regel die IT-

unterstützten Führungsteilbereiche der Informationsversorgung, Planung und Kontrol-
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le. Die Informationsversorgung besteht aus dem internen und externen Rechnungswe-

sen (RW) sowie insbesondere der finanziellen Konsolidierung. Die Planung setzt sich 

aus der strategischen, operativen Planung und der Vorausschau (engl. Forecast) zu-

sammen. Die Kontrolle besteht aus dem internen und externen Berichtswesen [Hor-

váth 2006, S. 117]. Die Führungsteilbereiche, deren Informationsflüsse und Stellung 

zur Unternehmensführung lassen sich in Anlehnung an Horvárth [2009, S. 92] sowie 

Frezatti et al. [2009, S. 2] wie in Abb. 6 darstellen. Dem Controlling kommen hierbei 

eine gestaltende und eine nutzende Funktion zu [Hahn, Hungenberg 2001, S. 182; 

Horváth 2009, S. 92]. In Anlehnung an Blocher et al. [2008, S. 2] lassen sich die nut-

zenden Aufgaben nach steigendem Wertbeitrag wie in Abb. 6 zuordnen. 

 

Abb. 6: Führungsteilbereiche und Aufgaben des Controllings 

Die so zusammengefassten Controlling-Aufgaben bilden sowohl den Ausgangspunkt 

für die Strukturierung der einzelnen Beiträge als auch der Dimensionen des zu gestal-

tenden RM. Entsprechend F2 werden die Entwicklungen dieser Führungsteilbereiche 

in den Einzelbeiträgen im Detail betrachtet. 

3.3 IT-Unterstützung 

Für die vorliegende Arbeit sind IT-Systeme relevant, die auf die beiden in den Ab-

schnitten 3.1 und 3.2 dargestellten Aufgabenbereiche ausgerichtet sind. Wie in der 

Einleitung bereits spezifiziert, handelt es sich hierbei um BI-Systeme [Watson 2009, S. 

493]. Eine für diese Arbeit relevante Teilmenge stellen die Controlling-

Anwendungssysteme (engl. Accounting Information Systems (AIS)) dar, die auf ver-
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schiedene Controlling-Methoden und -Ansätze ausgerichtet sind [Romney, Steinbart 

2009, S. 2]. 

Während BI-Systeme auch generische Applikationstypen beinhalten, die für einen 

breiten Kontext eingesetzt werden können, z.B. Berichts- oder Data Mining-

Applikationen [vgl. Kemper et al. 2006, S. 84 f.], handelt es sich bei AIS um konzept-

orientierte Applikationen, die dediziert auf Controlling-Aufgaben ausgerichtet sind. 

Diese enthalten Funktionen, Prozesse, betriebswirtschaftliche Objekte und ein entspre-

chendes Datenmodell für das jeweilige Controlling-Konzept [vgl. Chamoni, Glu-

chowski 2006, S. 11; vgl. Stahlknecht, Hasenkamp 2005, S. 208]. Sie basieren in der 

Regel auf Referenzmodellen, welche „Best Practices“ bzw. „Best of Breed“ in der je-

weiligen Domäne darstellen [Becker et al. 2002, S. 1295; Chamoni, Gluchowski 2006, 

S. 8]. AIS finden sich primär auf einer transaktional ausgerichteten IT-Schicht zur Da-

tenerfassung und zur internen Steuerung, z.B. in Enterprise Ressource Planning 

(ERP)-Systemen für die Finanzbuchhaltung und für die Kostenrechnung. Weitere AIS 

finden sich auf einer analytischen Schicht, in der die Grunddaten weiterverarbeitet 

werden, z.B. Applikationen für die Planung sowie für die Konsolidierung [Chamoni, 

Gluchowski 2006, S. 11; Rom, Rohde 2007, S. 61]. 

Um die effiziente Nutzung und Bewirtschaftung der AIS zu gewährleisten, haben sich 

verschiedene weitere IT-Systeme etabliert [Watson 2009, S. 491]. Hierzu zählen in 

erster Linie Integrationssysteme, die die vertikale Kommunikation und die gemeinsa-

me Informationsnutzung zwischen den transaktionalen Applikationen und den analyti-

schen Applikationen, aber auch die horizontale Kommunikation innerhalb der Schich-

ten gewährleisten. Zu diesen zählen im Kontext der BI-Systeme vor allem das DW 

sowie Informationsportale, die die eingesetzten BI-Systeme technisch und logisch ver-

netzen [Mertens et al. 2006, S. 7; Schelp, Winter 2007, S. 134; Shilakes, Tylman 1998, 

S. 4]. Dies führt zur gemeinhin akzeptierten Referenzarchitektur bzw. Systempyramide 

für BI, welche sich in transaktionale Quellapplikationen, Integrationssysteme sowie 

analytische Applikationen differenziert [Li et al. 2009, S. 21; Schelp, Winter 2007, S. 

146; Watson 2009, S. 493]. 

Die nachfolgende Tab. 3 ermöglicht einen Überblick über die in dieser Arbeit relevan-

ten BI-Systemtypen. Sie fokussiert Applikationstypen, die als Standardsoftware ange-

boten werden, da diese Arbeit auf die Identifikation von Reifegraden in der Unterneh-

menspraxis abzielt. Tab. 3 zeigt so den breiten und komplexen Lösungsraum für die 

Entscheidungsträger in der Praxis auf und stellt sowohl den Ausgangspunkt zur Erfas-
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sung der Ist-Situationen in der Praxis als auch die Detailbetrachtung der IT-

Unterstützung in den einzelnen Beiträgen dar. 

Tab. 3: Controlling-BI-Applikationen und –Systeme 

Kat. Typ Beschreibung Referenz 

K
on

ze
pt

or
ie

nt
ie

rt
e 

an
al

yt
is

ch
e 

A
pp

lik
at

io
ne

n 

Strategische 
Planungs-
applikation 
 

 Modellierung komplexer Szenarien, inkl. statistischer Verfahren 
 Strategieformulierung und Visualisierung, z.B. Strategy Maps 
 Definition und Tracking von strategischen Initiativen  
 Verlinkung von Strategien und Initiativen mit KPIs 
 Fokus auf qualitative und quantitative Daten 
 BSC-Ansätze zur Kaskadierung von Zielen in der Organisation 

[Wagner 

2004] 

Finanzielle 
Planungs-
applikation 
 

 Flexible Entwicklung von Planungsmodellen und -prozessen 
 Bereitstellung von Planungsfunktionen wie Allokationen, Verteilun-

gen und einfachen Simulationen 
 Fokus auf quantitative Daten in der Budgetplanung und integrierten 

Finanz- und Produktionsplanung 
 Workflowunterstützung für die Aggregation und Abstimmung 

[Oehler 

2006; Wag-

ner 2004] 

Konsoli-
dierungs- 
applikation 

 Ausgerichtet auf Konsolidierung entsprechend der gesetzlichen Vor-
gaben sowie auf Managementkonsolidierung  

 Unterstützt den Konsolidierungsworkflow 
 Z.T. Einsatz auch für Konsolidierung von Planwerten 

[Fuchs, 

Bange 

2010] 

G
en

er
is

ch
e 

 

an
al

yt
is

ch
e 

A
pp

lik
at

io
ne

n 

Tabellen-
kalkulations- 
applikation 
 

 Unterstützt dezentrale und zentrale Kalkulation von Plan- und Be-
richtswerten 

 Weite Verbreitung im Controlling, da sie ein hohes Mass an Flexibili-
tät, Benutzerfreundlichkeit und geringe Kosten bieten 

[Bange et 

al. 2008; 

Oehler 

2006] 

OLAP-  

Applikation 

 Primärer Fokus auf Abfragen auf multidimensionale Datenbanken, 
z.B. für Umsatzanalysen entlang der organisatorischen und Produkt-
hierarchien  

 Unterstützt einfache Kalkulationen, Aggregation und einfache Kon-
solidierungsoperationen  

[Bange et 

al. 2008] 

Berichts-
applikation 
 

 Darstellung von Daten von anderen Applikationen durch die Kombi-
nation von Text, quantitativen Daten und Grafiken 

 Unterstützung von formatierten Standardberichten, Dashboards sowie 
interaktiven Berichten, die den Nutzern ermöglichen, die Sichten auf 
die Daten zu verändern 

[Baars, 

Kemper 

2008] 

In
te

gr
at

io
ns

sy
st

em
e 

Portale 
 

 Personalisierte Schnittstelle zu unternehmensinternen und externen 
Informationen und Applikationen („single point of access“) 

 Basieren in der Regel auf Web-Technologie  

[Shilakes, 

Tylman 

1998] 

Data Ware-
house 

 Bietet historisierte, integrierte Sicht auf Daten aus unterschiedlichen 
Quellen für die analytischen Applikationen („single point of truth“) 

 Nutzt ETL-Tools, um die Daten aus den Quellsystemen zu extrahie-
ren, auf das Datenschema des DW zu transformieren und in das DW 
zu laden 

[Inmon 

1996; 

March, 

Hevner 

2007] 

Q
ue

ll
ap

p-

lik
at

io
ne

n ERP 
 

 Wichtigste Datenquellen für die Unternehmensführung 
 Module für die operative integrierte Finanz- und Produktionsplanung 
 Primär auf die transaktionale Unterstützung von Geschäftsprozessen 

ausgerichtet 

[Rom, Roh-

de 2006] 
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4 Verwandte Ansätze 

4.1 Auswahl verwandter Ansätze 

Die vorangegangenen Kapitel haben aufgezeigt, dass die Unternehmensführung und 

deren IT-Unterstützung grundsätzlich reife Forschungsgebiete darstellen. In der Kon-

sequenz liegen zahlreiche Ansätze in der Literatur und Praxis vor, die sich mit den 

einzelnen Themengebieten und deren Entwicklung auseinandersetzen. Da sich die vor-

liegende kumulierte Dissertation mit den Reifegraden dieser Bereiche auseinander-

setzt, werden in diesem Kapitel die wesentlichen Entwicklungslinien der fachlichen 

Gebiete der Unternehmensführung und des Unternehmenscontrollings aufgezeigt. Für 

die IT-Unterstützung wurde in Abschnitt 3.3 bereits ein Überblick gegeben. Die Aus-

wahl der Ansätze erfolgt durch Orientierung an vorhandenen Darstellungen dieser 

Entwicklungslinien. Darüber hinaus werden existierende RM analysiert. Notwendige 

Erweiterungen und Detailbetrachtungen erfolgen in den Beiträgen in Abschnitt B. 

4.2 Ansätze in Unternehmensführung und -controlling 

Die Praxis und Lehre in der Unternehmensführung war lange Zeit von einem finanziel-

len und nach innen gerichteten Führungsansatz geprägt [Kaplan 1984]. Durch ver-

schiedene Entwicklungen, welche sich oft auf langfristige sozioökonomische Verände-

rungen zurückführen lassen, sind die Führungsansätze zunehmend erweitert worden 

[Macharzina, Wolf 2005, S. 35]. Die nachfolgende Auswahl der inhaltlichen, zum Teil 

ergänzenden aber auch konkurrierenden Führungsansätze folgt Grant [2001], Bow-

mann [2006], Nilsson/Olve [2001] und Hahn [2006], die verschiedene Führungsansät-

ze vorstellen und diskutieren (vgl. Tab. 4). Situative Ansätze ergänzen die inhaltlichen 

Führungskonzepte, indem sie ein differenzierteres Führungsbild entwerfen und die 

inhaltlichen Ansätze zum Teil in Beziehung setzen [Chakravarthy, Lorange 1991; 

Goold et al. 1994]. Mit der Veränderung der Führungsansätze und durch die eigene 

Weiterentwicklung hat sich auch das Unternehmenscontrolling verändert. Die nach-

folgende Auswahl der verschiedenen inhaltlichen Ansätze des Unternehmenscontrol-

lings folgt Kaplan [1984], Otley [2001, S. 244] und Anandarajan et al. [2004, S. 11]. 

Darüber hinaus gibt es mit „Management Accounting Change“ [Burns, Vaivio 2001] 

und Lebenszyklusmodellen Forschungsansätze, die sich explizit mit Veränderungen 

im Unternehmenscontrolling auseinandersetzen. Die genannten Ansätze bilden den 

Bezugsrahmen zur Erfassung, Einordnung der Unternehmenspraxis sowie Ausrichtung 

der eigenen Gestaltungsarbeit (vgl. die Beiträge B, C, E, G und H). 
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Tab. 4: Übersicht über relevante Führungsansätze 

 Ansatz Erläuterung Referenzen 

A
ns

ät
ze

 in
 d

er
 U

nt
er

ne
hm

en
sf

üh
ru

ng
 

Finanzielle 
Führung 

Der bis ca. 1960 dominierende Ansatz führt massgeblich unter 
Nutzung finanzieller Kennzahlen und Ergebniserwartungen und 
ist entkoppelt vom operativen Geschäft. 

[Kaplan 1984] 
[Goold et al. 1994] 
[Nilsson, Olve 2001] 

Strategisches 
Management 
 

Ab ca. 1960 wird die Führung über den Dialog von Unterneh-
mens- und Geschäftsstrategien bzw. -modellen, d.h. Markt- und 
Wettbewerbspositionen, propagiert. Der Ansatz zeichnet sich 
durch eine Hinwendung zur inhaltlichen und langfristigen Posi-
tionierung sowie Nutzung von strategischen Informationen und 
Instrumenten aus. 

[Porter 1979]. 
[Porter 1987]  
[Prahalad, Hamel 1990] 
[Collis, Montgomery 
1998] 

Value Based 
Management 
(VBM) 
 

Ab ca. 1985 wird aufgrund der hohen Bedeutung des Kapital-
markts die Ausrichtung der Führung auf die Interessen bzw. 
Rendite der Anteilseigner angestrebt. Der Ansatz stellt Werttrei-
ber und zukünftige Zahlungsmittelzuflüsse in den Mittelpunkt. 

[Rappaport 1986] 
[Copeland et al. 2000] 
[Stern, Shiely 2001] 

Performance 
Management 
(PM) 
 

Ab ca. 1995 akzentuiert PM die Führung mit quantitativen 
Kennzahlen. Es wird z.T. synonym für die finanzielle Führung 
betrachtet, erweitert diese aber um strategische und wertorien-
tierte Ansätze und integriert die operative Führung. 

[Neely et al. 2005] 
[Folan, Browne 2005] 
[Otley 2001] 

Risiko und 
Compliance 
Management 
 

Ab ca. 2000 wuchsen die Anforderungen an Risiko und Compli-
ance Management in Folge gestiegener gesetzlicher Regelungen 
(z.B. Sarbanes Oxley Act (SOX)). Risiko Management fokus-
siert die Identifikation und Quantifizierung von potentiellen 
Risiken sowie die Ableitung von Vermeidungsstrategien. 
Compliance Management zielt auf die proaktive Einhaltung 
gesetzlicher Vorgaben. 

[Volonino et al. 2004] 
[Woods 2007] 
[Berry et al. 2009] 

Situative 
Führungsan-
sätze  

Ab ca. 1990 identifiziert das Holdingkonzept drei Führungsan-
sätze in Abhängigkeit von der Unternehmensstruktur: Stamm-
hauskonzern, Management Holding sowie Finanzholding. 

[Chakravarthy, Lorange 
1991] 
[Goold et al. 1994] 

A
ns

ät
ze

 im
 C

on
tr

ol
lin

g 

Externes 
Rechnungs-
wesen 

Historisch betrachtet stellt das externe RW das erste unternehme-
rische Informationsversorgungssystem dar. Es besteht aus den 
Modellen der doppelten Buchführung und finanziellen Konsoli-
dierung. Typische Ergebnisse sind die Gewinn- und Verlustrech-
nung, die Bilanz und eine Aufstellung des Cashflows. 

[Anthony, Govindarajan 
2007] 
[Anandarajan et al. 2004] 

Internes 
Rechnungs-
wesen  

Das interne RW ist auf die Informationsbedürfnisse der UF aus-
gerichtet. Modelle des internen Rechungswesens sind die Kosten 
und Leistungsrechnung (KLR) mit Kostenarten, Kostenstellen 
und Kostenträgerrechnung sowie die Investitionsrechnung. Mo-
difizierte Modelle unterstützen VBM mit Berechnungen zu 
„Economic Value Added“ und „Discounted Cash Flow“. 

[Kaplan 1984] 
[Horngren et al. 1999] 
[Nilsson, Olve 2001] 
[Seal 2010] 

Strategisches 
Controlling 

Ab 1970 befasst sich das strategische Controlling mit der Bereit-
stellung von strategischen Informationen und Instrumenten, um 
erfolgreiche Strategien zu gestalten und zu implementieren. 
Bekannte Instrumente sind die “Balanced Scorecard” (BSC), 
Strategy Maps sowie die Nutzung von Szenarien. 

[Simmonds 1981] 
[Johnson, Kaplan 1987] 
[Dixon 1998] 
[Guilding et al. 2000] 
[Roslender, Hart 2003] 

“Management 
Accounting 
Change” 

Forschungsrichtung, die sich mit Veränderungen im UC ausei-
nandersetzt, d.h. Einsatz neuer Instrumente, Wahrnehmung neuer 
Rollen sowie Einfluss von IT.  

[Burns, Vaivio 2001] 
[Cooper, Dart 2009] 
[Lukka 2007] 

Lebenszyk-
lusansatz 

Lebenszyklusmodelle ordnen unternehmerischen Entwicklungs-
phasen Führungsansätze und Controlling-Ansätze zu. 

[Moores, Yuen 2001] 
[Davila, Foster 2005] 
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4.3 Existierende Reifegradmodelle 
Für die in den Grundlagen identifizierten Bereiche Planung, Reporting, Konsolidie-

rung und IT-Unterstützung liegen verschiedene Reifegradmodelle vor. In der Literatur 

konnten 13 relevante RM (siehe Tab. 5) identifiziert werden. Für eine Darstellung der 

gewählten Suchstrategie zur Identifikation der Modelle sowie eine detaillierte Be-

schreibung der Modelle wird auf Beitrag H dieser Arbeit verwiesen. Zur Analyse wird 

zwischen einer inhaltlichen und einer konzeptionellen Analyse differenziert [Lahr-

mann et al. 2010]. Im Rahmen der inhaltlichen Analyse werden die drei Führungsteil-

bereiche als spezifische fachliche Dimensionen betrachtet. In einem zweiten Schritt 

werden die allgemeinen BE-Ebenen als generische Reifegraddimensionen betrachtet 

[Mettler, Rohner 2009]. Für die konzeptionelle Analyse wird dem in Abschnitt 2.2 

vorgestellten morphologischen Kasten für Reifegradmodelle gefolgt. 

Tab. 5: Existierende RM 

  Inhaltliche Analyse Konzeptionelle Analyse 

# Modell/Autor Fachliche  
Dimension 

Generische 
Dimension 

Her-
kunft 

Architektur Anwendung Zuver-
lässigkeit

 

 P
la

nu
ng

 

B
er

ic
ht

sw
es

en
 

K
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so
lid

ie
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ng
 

S
tr
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ie
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 P

ro
ze

ss
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W
is

se
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P
ra
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s 

R
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Fr
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. D

ri
tte

 

Z
er
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ng
 

E
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ie
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N
ic

ht
 s

pe
zi

fi
zi

er
t 

1 [Gluck et al. 1980] ■   ■   ■ ■ ■   ■    ■ 
2 [Ansoff 1980, S. 132] ■   ■   ■  ■   ■    ■ 
3 [Gleich et al. 2006] ■   ■ ■  ■ ■ ■   ■    ■ 
4 [Weisberg 2007]  ■  ■ ■ ■  ■  ■ ■  ■   ■ 
5 [Wettstein, Kueng 2002]  ■  ■ ■ ■ ■  ■   ■    ■ 
6 [Arveson et al. 2010] ■ ■  ■ ■   ■ ■   ■    ■ 
7 [Thiruvenkatachari, 

Kartick 2009] 
■ ■  ■ ■ ■  ■  ■ ■  ■   ■ 

8 [National-Audit-Office 
2010] 

■ ■  ■ ■ ■  ■ ■   ■    ■ 

9 [McRoberts, Sloan 1998] ■ ■  ■ ■ ■  ■ ■   ■    ■ 
10 [Ribaudo et al. 2010]   ■  ■ ■  ■ ■   ■    ■ 
11 [Kaplan 1990]   ■ ■   ■  ■   ■    ■ 
12 [Aho 2009]  ■    ■ ■ ■ ■ ■  ■    ■ 
13 [Rayner, Schlegel 2008]  ■    ■  ■ ■   ■    ■ 
 Summe 7 8 2 10 8 8 6 10 11 3 2 11 2 0 0 13 

 

Die Inhaltsanalyse zeigt, dass drei RM die Planungsdimension adressieren (Nr. 1-3). 

Die RM Nr. 4 und Nr. 5 sind auf das Berichtswesen ausgerichtet. Die RM Nr. 6-9 sind 

durch die Integration von Planungs- und Berichtswesen auf den gesamten Führungsan-
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satz ausgerichtet. Allerdings bezieht keines der Modelle die Konsolidierung mit ein. 

Die Modelle Nr. 10 und Nr. 11 fokussieren die Konsolidierung. Die Modelle Nr. 12 

und Nr. 13 bezeichnen sich als Performance Management RM, fokussieren aber beide 

massgeblich IT-Aspekte. Sie können daher eher der Kategorie der BI-RM zugezählt 

werden. Im Bezug auf generische Dimensionen fokussieren zwei der Planungsmodelle 

(Nr. 1 und Nr. 2) lediglich die Strategiedimension. Das RM Nr. 3 fügt Detailwissen in 

den generischen Dimensionen der Organisation & Prozesse hinzu. Die Modelle im 

Berichtswesen (Nr. 6-9) adressieren in der Regel alle generischen Dimensionen. Sie 

sind trotz ihrer Breite nur bedingt nutzbar, da alle Modelle auf einer sehr qualitativen 

und abstrakten Ebene verbleiben. Das gleiche gilt für die Konsolidierungsmodelle. 

Die konzeptionelle Analyse zeigt, dass drei Modelle einen rein wissenschaftlichen 

Hintergrund haben. Weitere acht Modelle entstammen der Praxis. Für die restlichen 

vier Modelle sind die Autoren der Beratungspraxis zuzuordnen, haben aber in wissen-

schaftlichen Zeitschriften veröffentlicht. In Bezug auf die Architektur sind elf Modelle 

rein textuelle Beschreibungen oder einfache RM-Raster. Lediglich drei Modelle verfü-

gen über einen Bewertungsfragebogen. Weitere zwei Modelle basieren auf einer for-

malen Architektur mit definierten Items. Die Bewertung erfolgt für elf Modelle durch 

Selbstbeurteilung. Für zwei Modelle von Beratungshäusern ist eine Bewertung durch 

Dritte möglich. Kein Modell ermöglicht die Zertifizierung der Führungsteilbereiche, 

so dass sich kein Modell als Standard durchgesetzt hat. Im Bezug auf die Zuverlässig-

keit zeigt die Analyse, dass keines der Modelle evaluiert ist. Auch die empirische Ba-

sis und Entwicklungsmethode sind nicht spezifiziert. 

Zusammenfassend lässt sich feststellen, dass die meisten Modelle eine, maximal zwei 

fachliche Dimensionen, in der Mehrheit jedoch mehr als eine generische Dimension 

adressieren. Die Reifeentwicklung in der Unternehmensführung ist somit von mehre-

ren generischen Dimensionen getrieben. Die systematische Verbindung dieser Per-

spektiven ist in dem zu entwickelnden RM zu berücksichtigen. Im Einklang mit ande-

ren Untersuchungen gilt zu diagnostizieren, dass existierende RM konzeptionell in der 

Regel nicht sauber konstruiert werden und sehr abstrakt sind. Keines der Modelle er-

füllt somit die Anforderungen, wie sie in Abschnitt 1.2 gefordert wurden. Die existie-

renden RM werden aber für die Ableitung von Gestaltungsvariablen für die eigene 

RM-Konstruktion herangezogen (vgl. Beitrag E und H). 
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5 Forschungsergebnis der Dissertation 

Die vorliegende Arbeit ist eine kumulative Dissertation, die aus verschiedenen eigen-

ständigen Forschungsbeiträgen besteht, die zur Entwicklung eines Reifegradmodells 

für die IT-Unterstützung der Unternehmensführung beitragen. Abschnitt 5.1 zeigt die 

Beziehung der Beiträge zueinander auf. In Abschnitt 5.2 werden die einzelnen Beiträ-

ge dargestellt. Das Forschungsergebnis wird in Abschnitt 5.3 präsentiert. 

5.1 Konzeptionelle Gestaltung 

Die kumulative Dissertation setzt sich aus acht Beiträgen (A-H) zusammen. Die Bei-

träge A und B detaillieren die methodischen und inhaltlichen Grundlagen, die zur Be-

arbeitung der Forschungsfragen notwendig sind. Beitrag A setzt sich mit der Methodik 

der empirisch-gestützten RM-Konstruktion auseinander. Beitrag B liefert neben einem 

umfassenden Überblick über relevante Themengebiete einen Einblick in Art und Um-

fang der Evolution von Führungsteilbereichen. Die Beiträge C bis G liefern eine De-

tailbetrachtung der als relevant identifizierten Dimensionen des RM: Berichtswesen 

(Beitrag C), Planung (Beiträge D und E), Konsolidierung (Beitrag F) und IT-

Unterstützung (Beitrag G). Beitrag H fügt die Ergebnisse der vorherigen Beiträge in 

ein gesamthaftes Reifegradmodell zusammen. Nachfolgende Abb. 7 ermöglicht einen 

Überblick über die Struktur und Ergebnisse der Beiträge. 

 

Abb. 7: Struktur der Beiträge 

Beitrag A: Forschungsmethode für die Reifegradmodellierung

Beitrag B: Veränderungen im Führungsansatz

Beitrag C: 
Gestaltungs-
empfehlungen 
und Prototyp für 
EIS

Beitrag D: 
Zielbild für 
Planungs-
applikationen 

Beitrag G: 
Situative 
Applikations-
architekturen für 
die 
Unternehmens-
führung

Beitrag H: Reifegradmodell für die IT-Unterstützung von Berichtswesen, 
Planung und Konsolidierung

Beitrag E: 
RM für Planung

Beitrag F: 
Anforderungs-
landkarte und 
Gestaltungsemp-
fehlungen für 
Konsolidierungs-
applikationen

Methodische 
Fundierung 
und Motivation

Betrachtung der 
Dimensionen

Reife-
gradmodell

Berichtswesen Planung Konsolididerung IT-Unterstützung
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5.2 Beiträge der Arbeit 

Für sich genommen stellt jeder der acht Beiträge der Dissertation inhaltlich und formal 

einen eigenständigen wissenschaftlichen Beitrag dar. Im Folgenden werden die Moti-

vation und Zielsetzung, Forschungsmethodik, Inhalte, Ergebnisse und der Beitrag zur 

Dissertation eines jeden Beitrages zusammengefasst. 

5.2.1 Beitrag A: Inductive Design of Maturity Models: Applying the 

Rasch Algorithm for Design Science Research 

Motivation und Zielsetzung: Die Einführung zu RM (Abschnitt 2.2) sowie die Über-

sicht zu bestehenden RM (Abschnitt 4.3) haben gezeigt, dass die RM-Konstruktion, 

trotz ihrer Popularität, die Anforderungen an wissenschaftliche Nachvollziehbarkeit 

und Zuverlässigkeit oft nicht erfüllt. Um für das in dieser Arbeit angestrebte RM eine 

methodisch saubere Grundlage zu schaffen, konzipiert Beitrag A eine empirisch-

induktive Gestaltungsmethode für RM auf Basis des Rasch-Algorithmus (RA) und der 

Clusteranalyse. 

Forschungsmethodik, Inhalte und Ergebnisse: Dem gestaltungsorientierten For-

schungsprozess aus „Problemidentifikation“, „Gestaltung” und „Evaluierung” folgend, 

setzt sich Beitrag A in Rahmen der Problemidentifikation zunächst mit den grundle-

genden Konstruktionsprozessen und -methoden für RM auseinander. Wesentliche De-

fizite werden in der oft analytisch-deduktiven und Top-Down-basierten RM-

Konstruktion gesehen. Im Rahmen der Gestaltung werden anschliessend der RA und 

seine Grundannahmen vorgestellt. Der RA ist der Test-Theorie für Fragebögen zuzu-

rechnen. Er ordnet Fragebogen-Items anhand ihrer Schwierigkeit sowie Teilnehmer 

anhand ihrer Fähigkeiten. Hierdurch weist der RA eine hohe Relevanz für die RM-

Konstruktion und die RM-basierte Unternehmensbewertung auf. Um den RA für die 

RM-Konstruktion anwendbar zu machen, werden zwei Erweiterungen vorgestellt: Ers-

tens ist die Nutzung von Soll-Ist-Werten notwendig, um nicht nur die aktuelle Ausprä-

gung der Unternehmen, sondern auch gewünschte, zukünftige Entwicklungen abzufra-

gen. Zweitens ermöglicht eine Clusteranalyse eine abgesicherte Einteilung in Reife-

grade. Für die Evaluierung der vorgestellten Methode wird die Methode im BI-Bereich 

angewendet. Hierfür wird eine empirische Untersuchung konzipiert und auf einer BI-

Konferenz im Jahr 2010 durchgeführt. Aus den Umfrageergebnissen resultiert unter 

Anwendung der Methode ein erstes empirisch abgeleitetes BI-RM. Die Analyse zeigt, 

dass das RM konsistent ist und einen hohen Übereinstimmungsgrad mit existierenden 

RM aufweist. Die Methode ist daher als anwendbar einzustufen. 
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Beitrag zur Dissertation: Beitrag A stellt einen empirisch-induktiven Ansatz für die 

Konstruktion von Reifegradmodellen mittels Rasch-Algorithmus und Clusteranalyse 

bereit. Er adressiert damit Forschungsfrage F1. Die vorgestellte Methode findet im 

Beitrag G Anwendung. 

5.2.2 Beitrag B: Changing Requirements of EIS: Implications of the 

Economic Crisis 2008/2009 - Results of Two Empirical Surveys 

Motivation und Zielsetzung: Abschnitt 4.2 hat aufgezeigt, dass eine Vielzahl von Ma-

nagementkonzepten in der Literatur und Praxis identifiziert werden können. Diese las-

sen sich oftmals auf volkswirtschaftliche Veränderungen, wie z.B. Wirtschaftskrisen, 

zurückführen. Beitrag B adressiert daher am Beispiel der Wirtschaftkrise 2008/2009 

die Forschungsfragen: Was ist die Art und Frequenz von Veränderungen in der Unter-

nehmensführung, allgemein und speziell am Beispiel der Wirtschaftskrise 2008/2009? 

Welche Auslöser sind für diese Veränderungen verantwortlich? Welche Fähigkeiten 

müssen EIS aufweisen, um diesen Veränderungen gerecht zu werden? 

Forschungsmethodik, Inhalte und Ergebnisse: Beitrag B folgt dem gestaltungsorien-

tierten Forschungsprozess, wobei der Fokus auf die „Problemidentifikation“ und nur 

nachrangig auf die „Gestaltung“ gelegt wird. Auf eine Evaluierung wird in Beitrag B 

verzichtet. Zur Problemidentifikation, d.h. zur Erfassung von Veränderungen in den 

Führungsteilbereichen, wird eine Längsschnittuntersuchung durchgeführt, welche sich 

aus zwei empirischen Untersuchungen zusammensetzt. Die erste Untersuchung wird 

im Zeitraum November 2007 bis März 2008, d.h. vor dem Beginn der Wirtschaftkrise 

im Juni 2008, durchgeführt. Die zweite Untersuchung wird von November 2009 bis 

März 2010 durchgeführt, d.h. im Ausklingen der Wirtschaftskrise. Als Zielgruppe 

werden die Vorstandsvorsitzenden, Finanzvorstände sowie Leiter Corporate Control-

ling der 250 grössten Unternehmen aus dem Index „Financial Times 500 Europe“10 

ausgewählt. Der konzipierte Fragebogen zielt auf die Aufgabenbereiche der Führungs-

kräfte und funktionellen Anforderungen an EIS. In der zweiten Untersuchung werden 

diese Fragen wiederholt, um Differenzen in den Antworten zu detektieren und um ver-

änderungs- und wirtschaftskrisenspezifische Fragen ergänzt. Die Ergebnisse zeigen, 

dass Veränderungen im Managementkonzept keine Ausnahme, sondern den Regelfall 

darstellen und deshalb besondere Anforderungen an die Führungsteilbereiche stellen. 

Die häufigsten Änderungen sind evolutionäre Anpassungen am bestehenden Manage-

                                              
10

  Der „Financial Times (FT) Index 500 Europe“ listet die nach Börsenkapitalisierung an europäischen Börsen 

grössten 500 Unternehmen auf. 
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mentkonzept, bspw. Anpassung von Kennzahlen, Berichten und Analysen, während 

ein stabiler Kern an Inhalten erhalten bleibt. Dieser stabile Kern besteht aus vier The-

menbereichen: Externes und internes Rechnungswesen, Projektmanagement sowie 

Compliance & Risikomanagement. Durch neue Geschäftsmodelle oder Optimierungs-

bemühungen kommt es von Zeit zu Zeit zu revolutionären Veränderungen des Mana-

gementkonzepts. Darüber hinaus hat die Wirtschaftskrise von 2008/2009 spezielle 

Auswirkungen. Cashflow und Liquiditätsmanagement hat sich als fünfter Themenbe-

reich neben den genannten Bereichen etabliert. Weiterhin wird die Entwicklung von 

Forecast- und Früherkennungs- sowie Risk Management-Instrumenten angestossen. 

Diese Trends bilden die Anforderungen an eine nächste Generation von EIS: Refe-

renzinhalte eines modernen EIS sollten aus einem stabilen Kern an Standardberichten 

bestehen, der mit flexiblen Analysefunktionalitäten für Individual- und Sonderauswer-

tungen ergänzt wird. Um Veränderung abbilden zu können, sollten flexible Front-Ends 

und temporale Datenmodelle eingesetzt werden. Durch die Nutzung unternehmenswei-

ter Metadaten sollte auch bei Veränderungen Konsistenz sichergestellt werden. Um die 

Administration zu vereinfachen, sollten graphische Editoren für die verantwortlichen 

Fachbereiche enthalten sein. EIS sollten weiterhin in eine flexible Architektur einge-

bettet sein, um neue Datenquellen einbinden zu können. 

Beitrag zur Dissertation: Beitrag B zeigt die relevanten Führungsinformationen empi-

risch auf. Er bestätigt und erweitert den in den Grundlagenkapiteln 4.2 aufgespannten 

fachlichen Bezugsrahmen. Weiterhin zeigt Beitrag B das Wechselspiel von evolutionä-

ren und revolutionären Veränderungen im Führungsansatz auf und damit die Notwen-

digkeit für eine evolutionäre Perspektive auf Führungsteilbereiche und deren IT-

Unterstützung, wie sie in RM eingenommen wird. Er adressiert damit Forschungsfrage 

F2. 

5.2.3 Beitrag C: Six Principles to Re-design Executive Information 

Systems – Findings of a Survey and Evaluation of a Prototype 

Motivation und Zielsetzung: Auch wenn die EIS-Forschung und der Einsatz in der 

Praxis auf eine ca. 20-jährige Tradition zurückblicken können, zeigen Aussagen von 

Führungskräften, dass diese mit den eingesetzten EIS bisher nicht zufrieden sind. Die 

aktuellen BI-Applikationen bieten Potentiale, um eine neue erfolgreiche EIS-

Generation zu gestalten. Beitrag C zielt daher darauf, die Probleme der aktuellen EIS 

zu erfassen, Gestaltungsrichtlinien für eine neue verbesserte Generation von EIS zu 

entwickeln und in einem Prototyp umzusetzen.  
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Forschungsmethodik, Inhalte und Ergebnisse: Beitrag C folgt dem Forschungsprozess 

der gestaltungsorientierten Forschung. Zur Identifikation der Forschungslücke werden 

auf Grundlage einer Literaturübersicht zunächst bestehende Anforderungskataloge an 

EIS analysiert und in einen eigenen Anforderungskatalog überführt. In einer anschlies-

senden empirischen Untersuchung unter Führungskräften aus dem Index „Financial 

Times 500“ werden diese Anforderungen mit Ist und Soll bewertet, so dass sechs kon-

krete EIS-Gestaltungslücken identifiziert werden können. Der Gestaltungsteil zielt auf 

die Entwicklung von Gestaltungsrichtlinien, um jede der sechs Gestaltungslücken zu 

schliessen. Auf Basis einer breiten Literaturanalyse werden für jede Lücke vorliegende 

Forschungsergebnisse identifiziert und wenn notwendig um eigene Erkenntnisse er-

weitert. Mittels eines Meta-Modells aus Titel, Begründung, methodischen sowie mo-

dellhaften Empfehlungen werden die vielfältigen Empfehlungen in sechs konsistente 

Gestaltungsrichtlinien synthetisiert: Sicherung der Informationsvollständigkeit, füh-

rungskräftespezifisches Analyse- und Funktionsmodell, Einfachheit in der Benut-

zungsoberfläche, Flexibilität im Gesamtansatz (d.h. für Informationen, Funktionen, 

Datenmodelle und Architektur), Sicherung der Zuverlässigkeit sowie prototypische 

EIS-Entwicklung. Um die Nützlichkeit dieser Gestaltungsrichtlinien zu demonstrieren, 

wurde mit dem „Corporate Navigator“ ein Prototyp und Referenzmodell für ein EIS 

erstellt, der diese sechs Gestaltungsrichtlinien beinhaltet. Zum Zweck der Evaluierung 

wird der Prototyp sechs Führungskräften vorgestellt, die diesen anhand des erarbeite-

ten Anforderungsprofils bewerten. Der Vergleich der Prototyp-Bewertung mit der 

Soll- und Ist-Bewertung zeigt einen Forschungsfortschritt auf. 

Beitrag zur Dissertation: Beitrag C stellt sechs konkrete Gestaltungsrichtlinien für 

eine neue Generation von EIS auf. Er spannt damit inhaltlich die Dimension Berichts-

wesen des zu gestaltenden RM auf. Er adressiert für diese fachliche Dimension die 

Forschungsfragen F1-F3. 

5.2.4 Beitrag D: IT-Unterstützung des Corporate Planning: Planung 

mit Szenarien und Risikoanalysen 

Motivation und Zielsetzung: Das Versagen der unternehmerischen Planungsinstrumen-

te in der Wirtschaftskrise hat dazu geführt, dass diese verstärkt im Fokus der verant-

wortlichen Führungskräfte stehen. Neben Effizienzbemühungen wird wieder intensiver 

über Planungseffektivität, u.a. mit Szenarioplanung und Risikoanalysen, nachgedacht. 

Beitrag D zielt darauf, einen Überblick über den Status Quo der Unternehmensplanung 

und deren IT-Unterstützung zu geben. Weiterhin werden die Anforderungen aus den 

genannten Trends vor diesem Hintergrund systematisch reflektiert. Es soll so ein Be-
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zugsrahmen zur Einschätzung und Verbesserung der IT-Unterstützung der Unterneh-

mensplanung zur Verfügung gestellt werden. 

Forschungsmethodik, Inhalte und Ergebnisse: Beitrag D stellt in einem ersten Schritt 

die Grundlagen der Unternehmensplanung und der Teilbereiche „Strategische Pla-

nung“, „Operative Planung“ und „Forecast“ vor. Diese Teilbereiche werden in einer 

Matrix aus Organisationseinheiten (Konzern- bzw. Divisionsebene) sowie Organisati-

onsformen (Finanz-, Managementholding oder Stammhauskonzern) differenziert dar-

gestellt. In einem zweiten Schritt werden verschiedene IT-Systemtypen vorgestellt, die 

für die Planung eingesetzt werden. Diese werden ebenfalls den oben genannten Ebe-

nen zugordnet. Auf Basis einer empirischen Untersuchung unter Führungskräften aus 

dem Index „FT Europe 500“ konnten verschiedene fachliche Trends für die drei Teil-

bereiche der Planung sowie die IT-Unterstützung identifiziert werden. In der strategi-

schen Planung steht eine stärkere Formalisierung im Vordergrund. Die operative Pla-

nung wird durch Automatisierung und Flexibilisierung gekennzeichnet. Im „Forecast“ 

steht die Etablierung von qualitätstreibenden und ressourcenschonenden Forecast-

Modellen im Fokus. In der IT-Unterstützung soll die Flexibilität von Excel mit der 

Standardisierung einer finanziellen Planungsapplikation verbunden werden. Weiterhin 

soll die Administration vereinfacht und eine Einbindung in übergreifende BI-Suiten 

möglich sein. Strategische Planungsaufgaben werden nur selten durch IT-Lösungen 

unterstützt, obwohl hier laut Umfrage der grösste Bedarf liegt. Der Beitrag endet mit 

einer Gestaltungsempfehlung für die IT-Unterstützung der Planung, welche eine zen-

trale Planungsapplikation für die operative Planung und den Forecast empfiehlt. 

Beitrag zur Dissertation: Beitrag D bietet neben einer ausführlichen Übersicht über 

den „State of the Art“ aus fachlicher und technischer Perspektive auch Einblicke in 

aktuelle Trends und ein mögliches Zielbild für die IT-gestützte Unternehmensplanung. 

Er spannt so die Dimension Planung des späteren RM auf. Er adressiert für diese fach-

liche Dimension die Forschungsfragen F1-F3. 

5.2.5 Beitrag E: Aligning Corporate Planning and BI: Towards a 

Combined Maturity Model 

Motivation und Zielsetzung: Beitrag D hat deutlich gemacht, dass die Bemühungen um 

Effizienz und Effektivität Auslöser für die kontinuierliche Verbesserung der unter-

nehmerischen Planungssysteme sind. Weiterhin wurde ein einzelnes Zielbild als Ge-

staltungsempfehlung für die Unternehmensplanung gezeichnet. Beitrag E ergänzt diese 
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Sichtweise, indem die Entwicklungsstufen in der Unternehmensplanung in einem RM 

aufgezeigt werden. 

Forschungsmethodik, Inhalte und Ergebnisse: Beitrag D folgt dem Ansatz der gestal-

tungsorientierten Forschung. Die Forschungslücke ergibt sich aus der fehlenden Be-

trachtung von IT-Applikationen in Planungs-RM sowie invers aus einer fehlenden 

fachlichen Planungsperspektive in BI-RM. In den Grundlagen werden die Teilbereiche 

der Planung „Strategische Planung“, „Operative Planung“ und „Forecast“ sowie exis-

tierende Planungsapplikationen vorgestellt. Im Gestaltungsteil verfolgt Beitrag E eine 

Top-Down-RM-Konstruktion. Eine Bottom-Up Konstruktion, wie in Beitrag B vorge-

stellt, ist hier aufgrund mangelnder empirischer Daten nicht möglich. Als Meta-Modell 

für die Top-Down-Konstruktion wird ein bestehendes fünfstufiges Unternehmensent-

wicklungsmodell gewählt, welches die massgeblichen Kontextfaktoren der Unterneh-

mensplanung, Organisationsstruktur sowie Unternehmensstrategie beinhaltet. Dieses 

bildet die Ausgangslage für die Zuordnung von Ausprägungen der Teilbereiche der 

Planung, wobei hier auf bestehende Planungs-RM sowie Ergebnisse der Kontingenz-

forschung zurückgegriffen wird. In einem zweiten Schritt erfolgt die analytisch-

deduktive Zuordnung von IT-Planungsapplikationen zu den Reifegradstufen. Das fi-

nale RM umfasst die Stufen: „Informal planning“, „Corporate operational planning“, 

„Corporate financial planning“, „Corporate strategic planning“ und „Corporate strateg-

ic management“. Für die Demonstration der Nützlichkeit sowie die Evaluierung der 

Ergebnisse werden sieben Fallstudien bei Grosskonzernen durchgeführt. Die Einord-

nung der Fallstudien bestätigt die drei mittleren Reifegradstufen als konsistente Konfi-

gurationen. Dies ist in Übereinstimmung mit der Theoriediskussion aus Beitrag A, 

welche die Reifegradstufen eins und fünf als Extrempunkte auffasst. Das konzipierte 

Modell kann daher als hinreichend gesichert betrachtet werden. 

Beitrag zur Dissertation: Beitrag E ergänzt Beitrag D für die fachliche Dimension Un-

ternehmensplanung und kann als Teilmodell des finalen RM betrachtet werden. Er 

adressiert die Forschungsfragen F1-F3. 

5.2.6 Beitrag F: Maturity of IS-based Financial Consolidation for 

Large International Enterprises: Requirements, State of the Art, 

and Development Directions 

Motivation und Zielsetzung: Durch die Verankerung in gesetzlichen Anforderungen 

haben sich Konsolidierungsapplikationen als ein zentraler Bestandteil des (finanziel-

len) internen und externen Berichtswesens etabliert. Trotz ihrer Bedeutung haben diese 
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in der Forschung nur wenig Beachtung gefunden. Beitrag F zielt daher darauf, aktuelle 

Anforderungen an Konsolidierungsapplikationen zu systematisieren, Gestaltungslü-

cken in aktueller Standardsoftware zu identifizieren und Gestaltungsempfehlungen für 

Verbesserungen abzuleiten. 

Forschungsmethodik, Inhalte und Ergebnisse: Beitrag F folgt dem Forschungsprozess 

der gestaltungsorientieren Forschung. Zur Identifikation der Gestaltungslücke werden 

durch eine Literaturanalyse die Anforderungen an Konsolidierungsapplikationen aus 

drei Perspektiven zusammengestellt: Externe Interessengruppen bzw. Gesetzgeber, 

internes Management sowie Betreiber (Controlling- bzw. IT-Abteilung). Dies resultiert 

in einer integrierten Anforderungslandkarte mit ca. 70 Kriterien, strukturiert anhand 

der Applikationsschichten Präsentation, Funktion sowie Datenmodell. Auf der Präsen-

tationsschicht werden Anforderungen zu Management-Berichten, Auditierungs-

berichten, administrativen Berichten sowie zum Nutzerinterface gruppiert. Auf der 

funktionalen Schicht finden sich die Anforderungsgruppen Konsolidierungsprozess, 

weiterführende Konsolidierungsfunktionen, sowie Governance-Funktionalitäten. Auf 

der Datenschicht werden Anforderungen an das Datenmodell expliziert. Die Anforde-

rungslandkarte wird durch eine Expertengruppe validiert und iterativ insbesondere um 

nichtfunktionale Anforderungen erweitert. Auf Basis der Anforderungen werden sechs 

Standardsoftwarelösungen durch Experteninterviews untersucht. Die Analyse der bei 

sechs Grosskonzernen eingesetzten Lösungen zeigt drei Gestaltungslücken auf: „Funk-

tionelle Unvollständigkeit“, „unklares Profil“, „Inflexibilität“. Um diese Lücken zu 

schliessen, werden im Gestaltungsteil Gestaltungsempfehlungen abgeleitet: Eine klare 

Differenzierung zwischen grundlegenden, fortgeschrittenen und solchen Funktionalitä-

ten, die mit anderen Applikationen geteilt werden, soll die Vollständigkeit der Funkti-

onalitäten sicherstellen. Die situative Zusammensetzung dieser Funktionsgruppen 

sorgt für klar profilierte Applikationen. Die Nutzung von graphischen Editoren sichert 

die Flexibilität und Erweiterbarkeit der eingesetzten Applikationen durch die Fachab-

teilung. 

Beitrag zur Dissertation: Beitrag F ermöglicht einen detaillierten Überblick über fach-

liche Anforderungen und den Status Quo in der IT-Unterstützung für den Führungs-

teilbereich Konsolidierung. Gestaltungsempfehlungen geben einen Ausblick auf mög-

liche Entwicklungen. Beitrag F skizziert somit den Inhalt der fachlichen Dimension 

Konsolidierung des zu gestaltenden RM. Er adressiert die Forschungsfragen F1-F3 für 

diese Dimension. 
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5.2.7 Beitrag G: Aligning Management Controls and Information Sys-

tems: Contingent Organizational Design of BI Application Ar-

chitectures 

Motivation und Zielsetzung: Während die Beiträge C-F einzelne Führungsteilbereiche 

akzentuiert haben, betrachtet Beitrag G dimensionsübergreifend alle Führungsteilbe-

reiche und deren IT-Unterstützung. Hierbei wird der Fokus auf die situative Gestaltung 

der fachlichen und technischen Unterstützung gelegt. Für den Bereich der Unterneh-

mensführung hat sich mit dem Holdingkonzept eine bestimmte situative Betrach-

tungsweise durchgesetzt (siehe Abschnitt 4.2). Da sich eine vergleichbare Betrach-

tungsweise im Bereich der IT-Unterstützung nicht identifizieren lässt, zielt Beitrag G 

auf die Gestaltung von BI-Applikationsarchitekturen für diese Führungsansätze. 

Forschungsmethodik, Inhalte und Ergebnisse: Beitrag G folgt dem Forschungsprozess 

der gestaltungsorientierten Forschung. Nach der Problemdefinition wird in einem ers-

ten Schritt ein Bezugsrahmen zur Integration der Forschungsvariablen Führungsteilbe-

reiche, IT-Unterstützung und Führungsansatz aufgespannt. Anschliessend werden die 

Führungsteilbereiche Planung und Reporting (inkl. Konsolidierung) sowie die entspre-

chenden Applikationstypen vorgestellt. Im Gestaltungsteil werden die Führungsansät-

ze der Finanzholding, der Management Holding sowie des Stammhauskonzerns vorge-

stellt, die die situative Konfiguration der Führungsteilbereiche bestimmen. Auf Basis 

vorhandener Arbeiten werden drei entsprechende Konfigurationen von Führungsteil-

bereichen hergeleitet und in einer Matrix aus Organisationseinheiten und Controlling-

Funktionen dargestellt. Diese aufgabenorientierte Matrix bildet die Grundlage für die 

Ableitung von drei entsprechenden Konfigurationen von IT-Applikationen, welche 

zeigen, dass die drei Unternehmenstypen eine differenzierte IT-Unterstützung benöti-

gen. Zur Evaluierung werden sieben Fallstudien bei Grosskonzernen erhoben, wobei 

sich je zwei Unternehmen dem Stammhauskonzern und der Finanzholding zuordnen 

lassen, drei Konzerne der Management Holding. Die Fallstudien zeigen, dass sich die 

abgeleiteten BI-Applikationsarchitekturen bei den Unternehmen wiederfinden lassen. 

Allerdings dominiert eine funktions- und verantwortlichkeitsorientierte Applikations-

architektur. Moderne Architekturprinzipien finden im analytischen Bereich noch keine 

Anwendung. 

Beitrag zur Dissertation: Beitrag G zeigt situative Gestaltungsempfehlungen für die 

IT-Unterstützung der Unternehmensführung auf. Er greift damit Fragestellungen auf, 

die über die einzelnen Führungsteilbereiche hinausgehen, und ergänzt die vorangegan-

genen fachlichen Dimensionen. Er adressiert somit die Forschungsfragen F1-F3. 
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5.2.8 Beitrag H: A Maturity Model for Management Control Systems: 

5 Evolutionary Steps to Guide Development 

Motivation und Zielsetzung: Nachdem Beitrag G situative Fragestellungen in der ge-

samthaften Betrachtung von Führungsteilbereichen akzentuiert hat, fokussiert Beitrag 

G die generelle Entwicklung der IT-Unterstützung der Unternehmensführung. Mit dem 

RM für Führungsteilbereiche (engl. MCS-MM) wird ein RM empirisch hergeleitet, 

welches die Dimensionen Planung, Reporting und Konsolidierung und deren IT-

Unterstützung beinhaltet und in ein gesamthaftes RM integriert. Es zielt auf die syste-

matische Gestaltung der Führungsteilbereiche. 

Forschungsmethodik, Inhalte und Ergebnisse: Beitrag H folgt dem Forschungsprozess 

der gestaltungsorientieren Forschung und orientiert sich hierbei am Referenzprozess 

für die Reifegradmodellgestaltung (siehe Kapitel 2.2). Nach der Problemdefinition 

werden in einem ersten Schritt die Grundlagen der Reifegradmodellierung, die Füh-

rungsteilbereiche sowie die IT-Unterstützung vorgestellt. In einer State-of-the-Art-

Betrachtung existierender RM werden inhaltliche und methodische Lücken (u.a. der 

Fokus auf einzelne Führungsteilbereiche und fehlende empirische Grundlagen) identi-

fiziert. Im Gestaltungsteil wird unter Nutzung der in Beitrag A vorgestellten Methode 

zur RM-Konstruktion mittels Rasch-Algorithmus (siehe Abschnitt 5.2.1) das MCS-

MM gestaltet. Das MCS-MM basiert auf drei Teil-RM für die fachlichen Dimensionen 

Planung, Reporting und Konsolidierung, die in das MCS-MM aggregiert werden. Die 

drei Teil-RM sind nach den BE-Dimensionen (Strategie, Organisation und Prozesse, 

IT-Systeme) strukturiert. Als Grundlage dient eine Untersuchung von grossen Unter-

nehmen in Deutschland, Österreich und der Schweiz, welche in einer Stichprobe von 

76 Unternehmen resultiert. Auf dieser Datenbasis können die Teilmodelle mit dem 

Algorithmus abgeleitet werden und zu einem Gesamtmodell aggregiert werden. Das 

fünfstufige RM empfiehlt eine Entwicklung von einer rein finanziell, extern und auf 

die Konzernzentrale fokussierten Führungskonfiguration (Stufe 1) zu einer innenge-

richteten ersten konzernweiten Konfiguration (Stufe 2). Stufe 3 führt diese Entwick-

lung fort und stellt einen ersten umfassenden Führungsansatz dar, welcher den Ge-

samtkonzern mit fortgeschrittenen Berichts-, Planungs- und Konsolidierungsdienstleis-

tungen versorgt. Grundlage bilden gut organisierte Prozesse und die erste Nutzung 

fortgeschrittener IT-Unterstützung. Level 4 führt zu einer strategischen Orientierung in 

den Berichts- und Planungsinhalten sowie der Rolle der Controller als „Business Part-

ner“. Nach den fachlich und organisatorisch orientierten Stufen 1-4 zeigt Stufe 5 Be-

strebungen auf, die Potentiale moderner BI-Applikationen zu nutzen. Hier finden sich 
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Dashboards, die Nutzung von mobilen Endgeräten sowie fortgeschrittene Planungs- 

und Konsolidierungsapplikationen. Durch die empirische Vorgehensweise beinhaltet 

das MCS-MM ein statistisches Bewertungsinstrument für die Unternehmen. Zur Eva-

luierung werden Fokusgruppendiskussionen durchgeführt, die das Modell bestätigen. 

Beitrag zur Dissertation: Beitrag H liefert mit dem MCS-MM ein empirisch fundiertes 

RM für die IT-Unterstützung der Führungsteilbereiche. Die Teilmodelle und die Be-

wertung der Unternehmen adressieren die Forschungsfragen 2 und 3. Der ganzheitli-

che Ansatz, sowohl in inhaltlichen als auch generischen Dimensionen, adressiert die 

Problemstellung und Forschungsfrage 4. 

5.3 Forschungsergebnis 

Das Forschungsergebnis setzt sich dem Charakter einer kumulativen Dissertation fol-

gend aus den Einzelergebnissen der Beiträge zusammen. Ein weiterer Bestandteil ist 

das Zusammenspiel der Beiträge, welches in Abb. 7 im Abschnitt 5.1 bereits konzepti-

onell dargestellt wurde. Nachfolgende Tab. 6 ergänzt diese Darstellung und stellt die 

Ergebnisse der einzelnen Beiträge den formulierten Forschungsfragen aus Abschnitt 

1.3 gegenüber. Zur Übersichtlichkeit sind die Ergebnisse nach gesamthaftem Bezug 

(G) sowie nach den Führungsteilbereichen Berichtswesen (B), Planung (P), und Kon-

solidierung (K) sowie IT-Unterstützung (I) gruppiert. Beitrag H nimmt eine hervorge-

hobene Position in den Ergebnissen ein.  

Tab. 6: Ergebnisse der Beiträge bezüglich der Forschungsfragen 

Nr. Forschungsfragen und Ergebnisse Beitrag

F1 Wie können Reifegradmodelle methodisch und empirisch fundiert gestaltet werden?  

G Reifegradmodelle können mittels Rasch-Algorithmus und Cluster Analyse empirisch-
induktiv ermittelt werden. 

A 

F2 Was sind die relevanten RM-Dimensionen sowie deren Entwicklungspfade in der Un-
ternehmensführung und der IT-Unterstützung? 

 

G Die relevanten Dimensionen im Controlling sind die Führungsteilbereiche Berichtswe-
sen, Planung und Konsolidierung. 

H 

Die zentralen Führungsinhalte stammen aus dem externen, internen Rechnungswesen, 
Projektmanagement sowie Compliance & Risikomanagement. Die Entwicklungen im 
Bereich der Führungsteilbereiche sind evolutionärer und revolutionärer Natur.  

B 

B Das Teilmodell Berichtswesen des MCM-MM zeigt die Entwicklung von einem finan-
ziell-orientierten und papierbasierten Standardberichtswesen zu einer inhaltlich umfas-
senden IT-Unterstützung des Berichtswesens mit Dashboards, integrierten Analysen 
und mobilen Endgeräten auf. 

H 

Mit dem „Corporate Navigator“ steht ein Referenzmodell eines modernen Dash-
boards/EIS zur Gestaltungsunterstützung zur Verfügung. 

C 
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Nr. Forschungsfragen und Ergebnisse Beitrag

P Die beiden RM zur Planung zeigen die Entwicklung von einer operativ ausgerichteten 
Planung zu einem umfassenden Planungssystem. In späten Entwicklungsstufen erfol-
gen eine strategische Orientierung und der Einsatz von fortgeschrittenen Planungsap-
plikationen. 

F u. H 
 

Das Zielbild für fortgeschrittene Planungsapplikationen integriert die finanziell orien-
tierte Langfristplanung und operative Planung sowie die Teilpläne der operativen Pla-
nung. Strategische Planungsapplikationen stellen die höchste Entwicklungsstufe dar. 

E 

K In der Konsolidierung findet eine Evolution von einer extern orientierten Konsolidie-
rung zu einer integrierten Managementkonsolidierung statt. Die Teilprozesse werden 
zunehmend automatisiert und durch qualitätssichernde Applikationen unterstützt. 

H 

Mit der Anforderungslandkarte und Gestaltungsempfehlungen steht eine Übersicht für 
moderne Konsolidierungsapplikationen zur Verfügung. 

F 

I Die Unternehmenstypen des Stammhauskonzerns, der Management Holding und Fi-
nanzholding benötigen unterschiedliche IT-Unterstützung in der Unternehmensfüh-
rung. 

G 

F3 Wo stehen die Unternehmen und informationstechnischen Lösungen hinsichtlich dieser 
RM-Dimensionen und Entwicklungspfade? 

 

B Die Unternehmensbewertung im Teilmodell Berichtswesen zeigt eine Dominanz von 
Reifegrad 2 („Innengerichtetes Standardberichtswesen“). 

H 

Die empirische Analyse von EIS zeigt die folgenden Gestaltungslücken: Unvollstän-
digkeit der Informationen, ungenügende Fähigkeiten die Informationen zu analysieren, 
zu schwierige Systemhandhabung, Inflexibilität, Ungenauigkeit der Informationen 
sowie zu hohe Aufwendungen für Einführung und Betrieb. 

C 

P Die Unternehmensbewertung im Teilmodell Planung zeigt eine Dominanz von Reife-
grad 4 („Strategische Planung“). 

H 

Die empirische Analyse von Verbesserungspotentialen in der Planung zeigt auf strate-
gische Planungsapplikationen sowie Szenario- und Risikoplanung.  

D 

K Die Unternehmensbewertung im Teilmodell Konsolidierung zeigt eine Gleichvertei-
lung um Reifegrad 3 („Integrierte Konzernkonsolidierung“). 

H 

Die empirische Analyse von Konsolidierungsapplikationen zeigt die folgenden Gestal-
tungslücken: „Funktionelle Unvollständigkeit“, „unklares Profil“, „Inflexibilität“ 

F 

I Es dominieren BI-Applikationsarchitekturen auf Basis von funktionellen und organisa-
torischen Verantwortlichkeiten. Moderne Architekturprinzipien werden im analyti-
schen Bereich noch nicht angewendet. 

G 

F4 Wie kann die Weiterentwicklung der Unternehmen in den einzelnen RM-Dimensionen 
sowie gesamthaft gestaltet werden? 

 

G 

 

Die Unternehmen können ihre Ist-Situation teilmodellspezifisch sowie gesamthaft im 
MCS-MM bewerten. 

H 

Die Unternehmen können ihre Soll-Situation gesamthaft sowie teilmodellspezifisch im 
MCS-MM definieren. Zum Unternehmensvergleich (Benchmark) können die empiri-
schen Ergebnisse aus F3 herangezogen werden. 

C-H 

Die Detaillierung und Umsetzung der Soll-Situation kann für alle Teilmodelle unter 
Einbezug der dimensionsspezifischen Teilartefakte aus den Ergebnissen zu F2 erfol-
gen. 

C-H 
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Die Zuordnung zu Forschungsfragen fokussiert primär wissenschaftliche Adressaten 

der Arbeit. Im Rahmen der Forschungsfrage 4 wird kurz skizziert, wie die Ergebnisse 

der Beiträge in der Unternehmenspraxis genutzt werden können, indem die einzelnen 

Teilartefakte in Kombination Anwendung finden. Dies wird nachfolgend in Abb. 8 

illustriert sowie nachfolgend detailliert beschrieben. Die Darstellung folgt den grund-

sätzlichen Anwendungsschritten von RM. Die skizzierten Teilartefakte werden in den 

Beiträgen in Teil B vorgestellt. 

 

Abb. 8: Übersicht über Teilartefakte und deren Nutzung 

Entsprechend der Darstellung in Abbildung 8 kann das Reifegradmodell zur Unter-

nehmensbewertung, zur Zieldefinition sowie im Rahmen der eigentlichen Gestaltungs-
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arbeit eingesetzt werden. Im Rahmen der Unternehmensbewertung ist der Einsatz des 

MCS-MM in kontinuierlichen bzw. periodisch wiederkehrenden oder aber in bedarfs-

getriebenen Situationen möglich. Dies kann einerseits rein intern oder aber durch ex-

terne Unterstützung, hier im speziellen durch das Beratungsunternehmen, welches die 

RM-Entwicklung im Rahmen der CC-Arbeit unterstützt hat, erfolgen. In allen Fällen 

„zwingt“ das RM das anwendende Unternehmen, sich mittels der im RM spezifizierten 

Merkmale und Kriterien zu bewerten und sich von fachbereichs- und unternehmensin-

dividueller Sprache und Sichtweise zu lösen bzw. diese in die Sprache des RM zu 

übersetzen. Es ermöglicht so ein geteiltes Verständnis der zu betrachtenden Inhalte im 

Rahmen der Weiterentwicklung der IT-Unterstützung der Unternehmensführung. Mit 

der Unternehmensbewertung ist das MCS-MM in der Lage, Inkonsistenzen in den ein-

zelnen Führungsteilbereichen, aber auch über das gesamte Modell aufzuzeigen, indem 

die Bewertung verschiedene Reifegrade in den Dimensionen der Führungsteilbereiche 

und/oder Gestaltungsebenen aufzeigt. 

Im Rahmen der Zieldefinition (Soll-Situation) kann – neben dem modellinherenten 

Entwicklungspfad – insbesonedere der Vergleich mit den in der Studie beteiligten Un-

ternehmen herangezogen werden, um die relative Position des Unternehmens gegen-

über dem Wettbewerb bzw. weiteren Unternehmen aufzuzeigen. Der Handlungsbedarf 

kann so visualisiert und dokumentiert werden. Einerseits kann es so dem Beratungsun-

ternehmen dienen, neue Aufträge zu generieren. Andererseits kann es unternehmensin-

tern genutzt werden, um Weiterentwicklungsprojekte in der IT-Unterstützung der Un-

ternehmensführung zu bergünden. Durch die gewählte Architektur des MCS-MM in 

ein zusammenführendes Gesamtmodell sowie in detaillierte Detailmodelle sind zwei 

Anwendungsebenen möglich. Zum einem kann es sowohl für eine abtrakte bzw. glo-

bale Diskussion auf Ebene der Unternehmensführung, bspw. für die Visions- oder 

Strategiedefinition der IT-Unterstützung der Unternehmensführung genutzt werden. 

Zum anderen sind auch Detaildiskussionen in Fachabteilungen für Berichtswesen, Pla-

nung und Konsolidierung sowie der IT-Abteilung möglich. Die detaillierten Diskussi-

onen können durch die ausführlicheren Teilartefakte der weiteren Beiträge ebenfalls 

unterstützt werden. 

Für die eigentliche Gestaltungsarbeit liefert das MCS-MM eine sequentielle Entwick-

lungsperspektive, die eine schrittweise Weiterentwicklung der IT-Unterstützung der 

Unternehmensführung ermöglicht. Die Teilartefakte zeigen hier ergänzende Gestal-

tungsempfehlungen zur Umsetzung auf. Einen weiteren Einsatzbereich stellt die späte-

re Evaluation dar, indem das RM herangezogen werden kann, um zu überprüfen, ob 

die angestrebte Soll-Situation erreicht wurde. Hier kann die Anwendung des RM von 
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neuem beginnen, in dem es einen weiteren Entwicklungszyklus der IT-Unterstützung 

der Unternehmensführung begründet. 
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6 Diskussion und Ausblick 

Die vorliegende Dissertation gliedert sich in einen Zusammenfassungsteil (Teil A) und 

einen Publikationsteil (Teil B). Die folgenden Abschnitte schliessen die Zusammen-

fassung ab, indem in Abschnitt 6.1 eine kritische Würdigung der Ergebnisse und des 

Forschungsprozesses erfolgt. Abschnitt 6.2 gibt einen Ausblick auf weiteren For-

schungsbedarf. 

6.1 Kritische Würdigung 

Die Zielsetzung – Entwicklung eines RM für die IT-Unterstützung der Unternehmens-

führung – ist der gestaltungsorientierten Forschung zuzuordnen, welche auf die Ent-

wicklung von innovativen nützlichen Artefakten zur Lösung praxisrelevanter Problem-

stellungen abstellt [Hevner et al. 2004, S. 87-88; March, Smith 1995, S. 253]. Im 

Rahmen der kritischen Würdigung sind die entstandenen Lösungsansätze, hier die ver-

schiedenen Teilartefakte sowie deren Zusammenspiel (vgl. Kapitel 5), hinsichtlich der 

zwei zentralen Zielgrössen der gestaltungsorientierten Forschung – Nützlichkeit der 

Problemlösung („relevance“) sowie wissenschaftliche Stringenz („rigor“) des For-

schungsprozesses – zu untersuchen [Winter 2008b, S. 470-471]. 

Die wissenschaftliche Stringenz orientiert sich in der gestaltungsorientierten For-

schung an der Anwendung wissenschaftlicher Methoden sowohl in der Konstruktion 

als auch in der Evaluation [Hevner et al. 2004, S. 87-88]. Der Forschungsprozess und 

die Ergebnisse sollen intersubjektiv nachvollziehbar, kritisierbar und „wahr“, d.h. auf 

Zuverlässigkeit und Validität geprüft, sein [Frank 2000, S. 44]. Alle Beiträge und da-

mit alle Teilartefakte wurden mit Ausnahme von Beitrag D auf Grundlage des in Ab-

schnitt 1.4 vorgestellten Referenzforschungsprozessmodells erstellt, um die Nachvoll-

ziehbarkeit des Forschungsprozesses sicherzustellen. In Beitrag D musste aufgrund der 

vorgegebenen Beitragslänge auf diese Darstellung verzichtet werden. Für die beiden 

RM der Beiträge E und H wurde darüber hinaus auf das artefaktspezifische Referenz-

forschungsprozessmodell für RM zurückgegriffen (vgl. Abschnitt 2.2). Die nachfol-

gende Tab. 7 ermöglicht einen Überblick über die eingesetzte Forschungsmethodik in 

den Forschungsphasen. Alle Beiträge basieren auf etablierten und gesicherten Er-

kenntnissen aus der relevanten Wissensbasis. Es wird deutlich, dass alle Beiträge 

durch die durchgeführten Umfragen (I-IV), Fallstudien, Experteninterviews und Fo-

kusgruppen empirisch begründet und/oder abgesichert sind. Bis auf Beitrag B und D 

wurden alle Beiträge einer eigenständigen, z.T. multiperspektivischen Evaluation im 
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Wechselspiel aus analytischer Diskussion und empirischer Überprüfung unterworfen 

[Fettke, Loos 2003, S. 88]. Die Gestaltungsempfehlungen aus Beitrag B werden in 

Beitrag C aufgegriffen und dort evaluiert. Die Zuverlässigkeit und Validität der ein-

zelnen Beiträge kann somit als hinreichend gesichert angesehen werden. Allerdings 

muss kritisch angemerkt werden, dass hierfür bis auf Beitrag A Fokusgruppen und 

Fallstudien mit kleiner Teilnehmeranzahl durchgeführt wurden, was die Allgemeingül-

tigkeit z.T. in Frage stellt. Die übergreifende Konsistenz der Beiträge stellt eine Her-

ausforderung für eine kumulative Dissertation dar, da jeder Beitrag ein für sich abge-

schlossenes Teilergebnis darstellt, zum Teil auf den Fokus des Publikationsorgans 

ausgerichtet wurde und im zeitlichen Versatz erstellt wurde. Es wurde daher durch die 

weitestgehende einheitliche Verwendung des Bezugsrahmens eine Überleitbarkeit der 

Ergebnisse über die verschiedenen Beiträge und im Zusammenfassungsteil (Teil A) 

sichergestellt. Dies wird durch die integrierte Darstellung der Ergebnisse sowie deren 

Zusammenspiel in Abschnitt 5.1 zum Forschungsergebnis, insbesondere die Ergebnis-

se zu Forschungsfrage 4, dargestellt. Kritisch anzumerken ist, dass gerade diese skiz-

zierte gemeinsame Anwendung keiner Evaluation unterworfen wurde. 

Tab. 7: Übersicht Forschungsmethodik 

Nr. Ergebnis Forschungsmethodik 

Grundlagen &  
Forschungslücke 

Konstruktion Demonstration & Evaluation 

A RM-Konstruktions- 
method 

Literaturanalyse Analytisch-
deduktiv 

Prototypische Demonstration 
auf Basis empirischer Daten 
(Umfrage I) 

B Veränderungen in der 
Unternehmensführung 

Literaturanalyse und Em-
pirie (Umfrage II + III) 

Analytisch-
deduktiv 

Analytische Evaluation 

C Gestaltungsempfeh-
lungen für EIS 

Literaturanalyse und Em-
pirie (Umfrage II) 

Analytisch-
deduktiv 

Prototypische Demonstration 
sowie Evaluation in Fokus-
gruppe 

D Zielbild für Planungs-
applikationen 

Literaturanalyse und  
Empirie (Umfrage III) 

Analytisch-
deduktiv  

Analytische Evaluation 

E RM für Planung Literaturanalyse Analytisch-
deduktiv  

Evaluation in Fallstudien und
in analytischer Diskussion 

F Gestaltungsempfeh-
lungen für Konsolidie-
rungslösungen 

Literaturanalyse und 
Experteninterviews 

Analytisch-
deduktiv  

Evaluation in Fokusgruppe 
und in analytischer Diskussi-
on 

G BI-Applikations-
architekturen 

Literaturanalyse Analytisch-
deduktiv  

Evaluation in Fallstudien und
in analytischer Diskussion 

H RM für die IT-
Unterstützung der 
Unternehmensführung 

Literaturanalyse Empirisch-
induktiv 
(Umfrage IV) 

Evaluation in Fokusgruppe 
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Die Relevanz eines Artefakts bemisst sich zum einen an der Eignung zur Lösung der 

definierten Problemstellung [March, Smith 1995, S. 254]. Zum anderen ist zu überprü-

fen, ob mit der vorliegenden Arbeit ein Erkenntnisfortschritt erzielt wurde [Aier, Fi-

scher 2010; Frank 2000, S. 44]. Im Bezug auf die Eignung zeigt die integrierte Dar-

stellung der Forschungsergebnisse die erfolgreiche Adressierung der Forschungsfra-

gen, welche aus der Problemstellung abgeleitet wurden (vgl. Abschnitt Forschungser-

gebnis). Der Nutzen für die Praxis und der Erkenntnisfortschritt ergeben sich insbe-

sondere aus der Breite des gewählten Ansatzes. Mit dem MCS-MM aus Beitrag H 

wird ein RM konstruiert, welches sich von singulären Betrachtungen löst und die we-

sentlichen fachlichen Führungsteilbereiche Planung, Berichtswesen und Konsolidie-

rung einheitlich zusammenführt. Darüber hinaus wurden durch die gewählte Struktur 

über die BE-Dimensionen Strategie, Organisation & Prozess sowie IT-Systeme rele-

vante generische Entwicklungsperspektiven zusammengeführt. Eine solche gesamthaf-

te und integrierte Betrachtung des Themenbereiches stellt eine Erweiterung der Wis-

sensbasis (vgl. Abschnitt 4.3). Für die Praxis bietet das RM Möglichkeiten zur Unter-

nehmensbewertung, Zieldefinition und (Projekt-) Evaluation im MCS-MM. Insbeson-

dere die Ergebnisse der Beiträge B-F ergänzen darüberhinaus detaillierte Gestaltungs-

empfehlungen für die einzelnen Führungsteilbereiche. Hierzu zählt insbesondere der 

Prototyp Corporate Navigator, welcher in verschiedenen Unternehmen eingeführt 

wurde [Mayer, Winter 2011].  

Allerdings bleibt die Anwendung des RM auf diese Schritte beschränkt. Entsprechend 

der bekannten Kritik an Reifegradmodellen (Kapitel 2.2) unterstützen auch das MCS-

MM und die Teilartefakte die inhaltliche, d.h. die modellhafte Gestaltung in einer 

schrittweisen Evolution. Es bleibt aber offen, wie und mit welchem Aktivitäten, d.h. 

methodisch, diese konkret umgesetzt werden kann. Zwar kann durch eine klare Zielde-

finition und Verständigungsleistung ein Beitrag für einen Projekterfolg erreicht wer-

den, doch hängt dieser auch von weiteren Faktoren wie Ressourcen, Veränderungswil-

len, Projektmanagement etc. ab (vgl. Kapitel 2.1). Eine Absicherung des gesamthaften 

Projekterfolges kann mit diesem Reifegradmodell nicht gewährleistet werden. Weiter-

hin bleibt zu kritisieren, dass mit Beitrag H ein detaillierter Einblick in die situative 

Gestaltung von Führungsteilbereichen aufgedeckt wurde, welcher im MCS-MM nicht 

berücksichtigt wurde. Dies weist auf weiteren Forschungsbedarf hin. 

6.2 Weiterer Forschungsbedarf 

Die im Teil A zusammengefassten und im Teil B beschriebenen Forschungsergebnisse 

bieten Ansatzpunkte für weiterführende Forschungsarbeiten. Der folgende Abschnitt 
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zeigt zukünftige Forschungsmöglichkeiten hinsichtlich des Gesamtergebnisses auf. Er 

greift hierbei den Forschungsbedarf auf, der im Rahmen der einzelnen Beiträge identi-

fiziert wurde: 

 Erweiterung der fachlichen Dimensionen: Im Bereich der Informationsbasis für 

die Unternehmensführung wurde bisher primär die Konsolidierung adressiert. 

Hier sind Erweiterungen im Bereich der unternehmensweiten Buchführung und 

Kostenrechnung denkbar. Damit würden die interne Koordination des Unter-

nehmens aber auch technische Aspekte wie unternehmensweite Controlling-

Stammdaten und ERP-Systeme in den Betrachtungsfokus des MCS-MM rü-

cken. 

 Detailbetrachtung neuer Technologien für die Unternehmensführung: Im MCS-

MM wurde die Bedeutung von modernen BI-Applikationen durch die Einord-

nung auf den höchsten Reifegrad herausgestellt. Die in dieser Arbeit noch nicht 

ausreichend betrachteten Potentiale moderner BI-Plattformen und  

-Applikationen bieten Chancen für eine optimierte IT-Unterstützung für die Un-

ternehmensführung und damit Forschungsmöglichkeiten. Hierzu gehören zum 

einen mobile Endgeräte, die neue Nutzungssituationen für Führungskräfte er-

möglichen (vgl. erste Arbeiten von [Mayer, Stock 2011]), zum anderen aber 

auch neue BI-Plattformen. Diese setzen moderne Architekturprinzipien im Sin-

ne von Wiederverwendung, Komplexitätsreduktion und Flexibilität um und er-

möglichen so einen unternehmensweiten und dennoch situativen Einsatz sowie 

einen erhöhten Automatisierungsgrad (vgl. erste Arbeiten von [Ganczarski 

2009]). 

 Stärkere Berücksichtigung von situativen Einflussfaktoren: Beitrag H hat auf 

die Bedeutung einer situativen Betrachtungsweise im Bereich Unternehmens-

führung hingewiesen, welche z.T. auch für RM gefordert wird [Mettler, Rohner 

2009]. Die entwickelte RM-Konstruktionsmethode (Beitrag A) ermöglicht diese 

Berücksichtigung, indem auf Basis von zu erhebenden spezifischen Grundge-

samtheiten (z.B. für Stammhauskonzern, Management Holding und Finanzhol-

ding) situative RM abgeleitet werden können. Ein solcher Vergleich würde das 

Verständnis der Anforderungen für diese Unternehmenstypen vertiefen und ei-

ne noch zielgerechtere Gestaltung von Führungsteilbereichen ermöglichen. 

 Regelmässige Aktualisierung und Überprüfung des RM: Durch die Weiterent-

wicklung der fachlichen, organisatorischen und informationstechnischen As-

pekte im Bereich der Unternehmensführung werden nach einiger Zeit einige 

Modellelemente veraltet sein und neue Innovationen als potentielle Modellele-
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mente in Frage kommen. Daher sind die Inhalte des RM regelmässig zu über-

prüfen und möglicherweise zu erweitern. Die wiederholte Durchführung der 

Befragung und Anwendung der RM-Methode eröffnet die Möglichkeit, das RM 

zu aktualisieren und neue Reifegradstufen zu erfassen. 
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Teil B – Beiträge der Arbeit 

Den Hauptbestandteil der vorliegenden kumulativen Arbeit bilden die folgenden For-

schungsbeiträge, die bereits in Tagungsbänden von Konferenzen oder wissenschaftli-

chen Zeitschriften publiziert wurden (Beiträge A, C, D und G) bzw. eingereicht (Bei-

träge E, F und H) wurden. Beitrag B stellt in der aktuellen Form einen Arbeitsbericht 

dar, eine Veröffentlichung wird angestrebt. Dies hat zur Folge, dass die Forschungs-

beiträge unterschiedlich, also entsprechend der Richtlinien der jeweiligen Publikati-

onsorgane formatiert sind. Für ein weitestgehend einheitliches Erscheinungsbild in-

nerhalb der vorliegenden Arbeit werden die Beiträge einheitlich umformatiert. 

Der Arbeit ist ein einheitlicher Zitationsstil zugrundegelegt und die Referenzen aller 

Beiträge werden in einem gemeinsamen Literaturverzeichnis aufgeführt. Die Abbil-

dungen und Tabellen werden fortlaufend nummeriert. Weiterhin wird ein gemeinsa-

men Abkürzungs-, Abbildungs- und Tabellenverzeichnis geführt. Den Forschungsbei-

trägen selbst werden jeweils eine Zusammenfassung sowie Stichwörter vorangestellt. 

Ferner wird am Anfang eines jeden Beitrags eine Tabelle aufgeführt, die bibliografi-

sche Angaben, d.h. Informationen über die Autoren, den Titel und das Publikationsor-

gan, enthält. 

Die Schriftart der einzelnen Beiträge wird vereinheitlicht. Für deutschsprachige For-

schungsbeiträge erfolgt die Anwendung der Schweizer-deutschen Schreibweise. Eng-

lischsprachige Beiträge werden durchgängig im amerikanischen Englisch präsentiert. 

Weiterhin wurden in dieser Zusammenstellung Rechtschreibung und Grammatikfehler 

der Originalbeiträge korrigiert. 
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Beitrag A – Inductive Design of Maturity Models: Ap-

plying the Rasch Algorithm for Design Science Re-

search 
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Abstract 

Maturity models are an established means to systematically document and guide the 

development of organizations using archetypal capability levels. Often, these models 

lack a sound foundation and/or are derived on the basis of an arbitrary design method. 

In order to foster the design of relevant and rigorous artifacts, this paper presents a 

method for maturity model construction that applies the Rasch algorithm and cluster 

analysis as a sound methodical foundation. The Rasch algorithm is widely used to im-

prove scholarly intelligence and attainment tests. In order to demonstrate the applica-

tion of the proposed method and to evaluate its usability and applicability, we present 

a design exemplar in the business intelligence domain. 

Keywords: design science, maturity models, Rasch algorithm, business intelligence. 
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A.1 Introduction 

In the field of Information Systems (IS) and Management Science, maturity models 

(MM) are steadily being applied both as an informed approach for continuous im-

provement [Ahern et al. 2003; Paulk et al. 1993] and as a means for self or third party 

assessment [Fraser et al. 2002; Hakes 1996]. Since the introduction of the concept in 

the 1970s [e.g. Crosby 1979; Gibson, Nolan 1974], a multiplicity of different MMs has 

been developed in academia and practice, making it an excellent example for design 

research [Pries-Heje, Baskerville 2010]. Becker et al. [Becker et al. 2010] report that 

more than 1,000 articles refer to MMs, and Mettler et al. [2009] found more than 100 

MMs.  

Nonetheless, the concept has not been undisputed by criticism. For instance, Pfeffer & 

Sutton [1999] argue that the purpose of MMs is to identify a gap, which can then be 

closed by subsequent improvement actions. However, lots of these models do not de-

scribe how decision makers effectively have to perform these actions. Hence, a ‘falsi-

fied certainty of success’ is often purported. Mettler and Rohner [2009] excoriated that 

even today situational factors (e.g. corporate culture, organization structure, company 

size) are often left behind in favor of reducing complexity (thus assuming a static and 

somewhat simplistic world view). In the business intelligence (BI) domain, a recent 

methodical state-of-the-art analysis has revealed that MMs often lack a theoretical 

foundation, are not well documented, and especially dismiss methodical requirements 

[Lahrmann et al. 2010]. This is in line with Biberoglou & Haddad [2002], who state 

that there exists no common and widely accepted design methodology and formal 

theoretical basis for MM construction so far. 

The goal of this paper is to address the core issue outlined by Lahrmann et al. [2010] 

and Biberoglou & Haddad [2002]. Hence, the paper proposes a psychometrically-

driven approach for designing relevant and rigorous MMs based on the Rasch algo-

rithm and cluster analysis. Advancing the knowledge base of artifact construction, this 

paper aims at contributing to the meta research of design science [Winter 2008b]. 

Following a basic design science process of “build” and “evaluate” [Hevner et al. 

2004; Peffers et al. 2007], the paper is structured as follows. In section 2, we outline 

the methodical foundations as well as theoretical considerations for the construction of 

MMs. In section 3, the underlying assumptions and our algorithm-based MM construc-

tion methodology are discussed in detail. In order to clarify and evaluate the suggested 
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construction method, we develop an exemplary BI MM in section 4.11 Finally, we 

summarize our findings and offer suggestions for future work. 

A.2 Foundations  

A.2.1 Definition of Maturity and Demand for a Maturity Model 

In general, ‘maturity’ can be defined as “the state of being complete, perfect or ready” 

[Simpson, Weiner 1989]. Maturity thus implies an evolutionary progress in the dem-

onstration of a specific ability or in the accomplishment of a target from an initial to a 

desired or normally occurring end stage. In the IS discipline, ‘maturity’ is rather re-

garded as “a measure to evaluate the capabilities of an organization” [Rosemann, De 

Bruin 2005]. Following Becker et al. [2009], MMs endorse this evaluation by outlin-

ing anticipated, typical, logical, and desired evolution paths. Furthermore, Mettler & 

Rohner [2009] argue that, as formality is incorporated into the organizational devel-

opment activities, decision makers are given a pragmatic instrument to determine 

whether potential benefits have been realized or not.  

To delineate this evolution path, either a top-down or a bottom-up approach is con-

ceivable [de Bruin et al. 2005]. With a top-down approach, a fixed number of maturity 

stages or levels is first specified and further corroborated with characteristics (typically 

in form of specific assessment items) that support the initial assumptions about the 

maturity distribution. When using a bottom-up approach, distinct characteristics or 

assessment items are first determined and clustered in a second step into maturity le-

vels to induce a more general view of the different steps of the evolution path. In this 

sense, it is possible to define a different scale, number, and type of maturity level for 

each of these clusters or focus areas [van Steenbergen et al. 2010]. 

Independent of whether a top-down or bottom-up approach is applied for describing 

the evolution path, reflections with respect to the uncertainty of this evolution path 

have to be made [Mettler 2010b]. In this regard, theories of emergence and diffusion 

of innovations reveal interesting foundations. According to Utterback & Abernathy 

[1975], the progress of a particular innovation follows an S-curve (left side of Abb. 9 

adapted from Mettler [2010b]). Innovation (mainly originating from many minor 

product or process improvements) passes through different stages of maturity. Of par-

                                              
11

  It is not the motivation of this paper to present an in-depth discourse on future BI trends, but rather to show 

how the Rasch algorithm can be applied for maturity model construction. 
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ticular interest is thereby the disruptive phase where a dominant design of a solution 

(i.e. a general agreed standard or best practice) becomes evident. However, dominant 

designs may not be better than other designs, but the acceptance of an innovation will 

be at the peak (right side of Abb. 9).  

As regards the development of MMs, the cognition of the state in which an innovation 

is situated is thus extremely important, especially when the model is prescriptive. For 

instance, when focusing on the development of an MM for an emerging phenomenon, 

the levels of maturity may be extremely uncertain, given that no dominant design is 

found yet. Furthermore, only limited ‘test cases’ are available for effectively observing 

the accuracy of the recommended improvement actions, thus reducing the possibilities 

for attaining a reliable sample. Accordingly, this may have an effect on the apprecia-

tion of the MM as such, since the described evolution path may be perceived as specu-

lation. On the other hand, when concentrating on a mature domain with lots of ‘test 

cases’ to rely upon, the levels of maturity may be clearer. However, the utility of the 

model may be reduced, since the demand for guidance is lower. In such a case, the 

results of an appraisal may be understood as ‘bureaucracy’ or ‘platitude’, as no sub-

stantial benefits may be gained.  

A similar train of thoughts can be followed when considering the diffusion of innova-

tions. When using too fundamental or forward-looking criteria for the maturity as-

sessment of an organization, the application of the model will show an accumulation 

of the results on a predefined sophistication level. For instance, Hayes & Zubrow 

[1995] discovered that 73 percent of the organizations assessed between 1987 and 

1994 were stuck on the first level of the Capability Maturity Model (CMM), because 

the requirements of the process area ‘project management’ were far too hard to meet. 

Therefore, when defining the levels of maturity for a particular domain, a trade-off 

between the state of an innovation’s uncertainty and its actual diffusion (which assists 

in predicting whether and how an innovation will be successful) has to be considered 

in order to guarantee ‘useful insights’ (i.e., trustworthy but not too obvious improve-

ment activities) from the application of the model. 
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Abb. 9: Relationship between Maturity and Diffusion. 

A.2.2 Maturity Model Development Methods 

In contrast to other artifacts of the type “model”, e.g. reference process models [vom 

Brocke 2007], only limited knowledge is available of how to systematically delineate 

the evolution path and how to instantiate the corresponding MM. Up to now, five dis-

tinct development processes have been extensively discussed in current literature 

[Becker et al. 2009; de Bruin et al. 2005; Maier et al. 2009; Mettler 2010b; van Steen-

bergen et al. 2010]. All of these processes share five generic design steps: (1) Identify 

need or new opportunity: Developing MMs by conducting design-oriented research 

means finding solution patterns for important unsolved problems or giving advice 

about solving problems in more effective or efficient ways [Hevner et al. 2004]. Ac-

cording to Järvinen [2007], a business need is not necessarily required, but a new op-

portunity, as “opportunity-based innovation can have a great economic value”. As dis-

cussed in the prior section, the demand for a new MM strongly depends on the diffu-

sion and maturity of the subject itself, given that mature themes typically require less 

explanation than emerging ones. (2) Define scope: In order to develop a useful model, 

the domain must be scoped properly [van Steenbergen et al. 2010]. This means that it 

has to be decided whether certain assumptions and characteristics are included or not. 

According to de Bruin et al. [2005], this will “set the outer boundaries for model ap-

plication and use”. (3) Design model: The artifact as such is constructed in a third step. 

Becker et al. [2009] and de Bruin et al. [2005] both suggest a top-down approach by 

primarily defining a kind of grid or architecture of the relevant domain dimensions and 

sub-dimensions and ‘filling’ these dimensions with typical characteristics using focus 

groups/delphi method, creativity techniques, case studies, or literature reviews. Quan-

titative methods are less frequently used for constructing MMs. An example is the 

Rasch algorithm-based approach [Mettler 2010b; Rönkkö et al. 2008], which is dis-

cussed and enhanced in this paper. (4) Evaluate design: Due to the fact that the accep-
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tance of an MM critically depends on its utility, validity, reliability, and generalizabili-

ty, evaluation is a crucial step in every design science research project [Hevner et al. 

2004]. (5) Reflect evolution: Finally, the MM has to be maintained, and further devel-

opment will be needed, given that some model elements will get obsolete, new con-

structs will emerge, and assumptions on the different levels of maturity will be af-

firmed or refuted [Becker et al. 2009]. Therefore, even in an early stage, it is important 

to also reflect on how to handle alterations in model design and deployment. However, 

this design step has received little attention so far. Tab. 9 provides an overview of the 

applicable development methods and their adequacy for MM construction. 

Tab. 9: Maturity Model Development Methods  

Phase Design method Exemplary Source 

1. Identify need or new opportu-
nity 

 Creativity techniques 
 Focus groups 
 Case studies 
 Literature review 
 Survey 

 (Becker, et al. 2009) 
 (Mettler 2010a) 
 (de Bruin, et al. 2005) 
 (Van Steenbergen, et al. 2010) 
 

2. Define scope  Informed arguments 
 Scenarios 

 (Van Steenbergen, et al. 2010) 
 (Mettler 2010a) 

3. Design model  Top-down: 
 Delphi method 
 Case studies 
 Literature review 

 Bottom-up: 
 Algorithmic analysis 
 Informed arguments 
 Ontologies 

 
 (Becker, et al. 2009) 
 (De Bruin et al. 2005) 
 (Van Steenbergen, et al. 2010) 

 

  (Mettler 2010a) 
 (Mettler 2010a) 

4. Evaluate design  Functional testing 
 Structural testing 
 Survey 
 Focus groups  
 Interviews 

 (Mettler 2010a) 
 

 (Mettler 2010a) 

5. Reflect evolution  Field study 
 Interviews 

 

 

A.3 Using the Rasch Algorithm for MM Construction 

A.3.1 Background and General Assumptions 

Dekleva & Drehmer [1997] favor the usage of the Item Response Theory (IRT) in the 

context of MMs. IRT has been developed to overcome deficiencies with classical test 

theory. Both theories aim to improve the reliability and validity of standardized tests or 

questionnaires by deriving conclusions about the difficulty of items or the ability of 

participants [Bond, Fox 2007]. IRT assumes that responses to questionnaire items are 

dependent on non-measurable respondent characteristics (a single latent variable or 
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trait θ) and on item characteristics. Respondent characteristics could be psychological 

traits, but also knowledge and specific capabilities. Determining a latent trait, IRT is a 

probabilistic alternative to factor analysis. 

By basically counting properly answered questions, IRT calculates a score for the dif-

ficulty of items  and the ability of participants . Both scores are measured on the 

same interval scale. In the context of MM construction, the measurement of item diffi-

culty supports the inductive allocation of items onto maturity levels, and the capability 

of participants supports the assessment of organizations. The basic assumption and 

principle is schematically outlined in Abb. 10: Schematic Principle of the Rasch Algo-

rithm, where the responses of a dichotomous questionnaire are ordered in a response 

matrix. The sum scores are used to order the capabilities and difficulties. 

Treating raw scores directly as measurements for the difficulty of items and capabili-

ties of organizations, as in Abb. 10, does not yield adequate results. Such a procedure 

tends to concentrate around middle scores and does not contrast the results of the more 

capable and less capable organizations, e.g. if a very difficult item has the same con-

tribution to the score as an easy item [Bond, Fox 2007]. Therefore, the raw scores are 

first converted in their success-to-failure ratio, which allows displaying items and abil-

ities ordered on one scale. Secondly, the values are converted to their natural loga-

rithm, which calibrates the difficulty and ability around zero and therefore the score 

from a merely ordinal scale to an interval scale, a log odds unit scale (see Abb. 10). A 

logit of zero corresponds to average difficulty (or ability). An additional logit doubles, 

a subtraction bisects difficulty or ability [Rasch 1980].  

 

Abb. 10: Schematic Principle of the Rasch Algorithm 

Furthermore, raw scores do not recognize patterns of responses by organizations. For 

example, in Abb. 10, the raw score of organization 2 is orderly, as all easy items are 

properly answered and all difficult items are not. However, it would be unfair to treat 
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it similarly to organization 1 with the same raw score, but a pretty mixed response pat-

tern; the same is true for the difficulty of item 10 compared to item 1. Therefore, using 

the Rasch algorithm, the capabilities and difficulties are tested against estimates based 

on an item response function (IRF) [Linacre, Wright 1998]. The IRF is based on the 

nonlinear monotone homogeneity model (MHM), which fits to the basic consideration 

of MMs in section 2.1. It states that highly skilled organizations have a high probabili-

ty of having successfully implemented easy characteristics. Similarly, low-skilled or-

ganizations have a low probability of using advanced practices. The IRF is defined as 

the conditional probability of success f θ  for an organization v to solve item i. Con-

sequently, the calculation of estimates of difficulty and capabilities is based on the in-

verse IRF using Maximum Likelihood Estimates (MLE) [Linacre, Wright 1998]. 

The degree of difficulty of an item, the ability of organizations θ , the IRF, and esti-

mates can be calculated by the following steps presented Tab. 11 [2004]. The Rasch 

algorithm is able to handle binary scales and rating scales [Bond, Fox 2007]. For sim-

plicity reasons, the paper provides a short introduction using binary scales first. 

Tab. 10: Calculation of the Measures, IRF, and Estimates  

Step Formula Description 
0 - Eliminate all items, which have been solved by all or none of the organizations, 

as no additional information is provided. 
1 

; 

Calculate degree of difficulty of an item i: share of not or incorrectly answered 
items (1-p) divided by share of correctly answered items (p). 

2 

; 

Calculate ability of an organization v: share of correctly answered items (p) 
divided by share of not or incorrectly answered items (1-p). 

3 P X 1| ,
exp

1 exp
 

Calculate the conditional probability of success . Using one scale, it is 
based on the difference between the ability of organizations θ  and the difficulty 
of the items β , so that for a given value  the probability decreases with in-
creasing difficulty . 

4 ,  The estimates of difficulties and items are derived by using MLE based on the 
inverse IRF. 

 

Key indices for testing are OUTFIT and INFIT [Linacre, Wright 1998]. Both are based 

on chi-square fit statistics using the residuals between the observed and the expected 

value   under the IRF (see Tab. 11: Calculation of OUTFIT and INFIT indices). 

They indicate how accurately or predictably data fits the MHM. 
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Tab. 11: Calculation of OUTFIT and INFIT indices  

Formulary Description Expectation 

1

1
 

OUTFIT is based on the conventional 
sum of squared standardized residuals. It 
is more sensitive to extreme scores. 

Expectation of 1, values substantially 
below 1 indicate dependency in data; 
values substantially above 1 indicate 
noise. 

∑

∑ 1
 

INFIT is an information-weighted sum. 
The statistical information is its variance. 
This is larger for targeted observations 
and smaller for extreme observations. So 
it is inlier-sensitive. 

Expectation of 1, values substantially 
below 1 indicate dependency in data; 
values substantially above 1 indicate 
noise. 

For details and mathematical specifications of the underlying assumptions, the specia-

lized Rasch literature is recommended [Bond, Fox 2007; Fischer, Molenaar 1995; Li-

nacre, Wright 1998; Rasch 1980]. 

A.3.2 Rasch Algorithm-based Maturity Model Construction 

The MHM and the positioning of difficulty of items and ability of organizations fit to 

the basic considerations of MMs, which has already led to applications of Rasch for 

MM construction by selected researchers [Mettler 2010b; Rönkkö et al. 2008]. To 

make it applicable for MM construction in the field of IS research, the basic model 

needs three modifications, without challenging the basic assumption of the Rasch algo-

rithm:  

First, in the context of complex socio-technical systems, the expressive power of rating 

scales, e.g. a Likert scale from one to five, is superior to dichotomous scales. A Likert 

scale clearly recognizes that the questions require expressed opinions rather than sim-

ple right or wrong answers [Likert 1932]. Therefore, rating scales instead of dicho-

tomous scales should be deployed. The Rasch algorithm is already prepared for the 

handling of rating scales. However, the determination of the characteristics is slightly 

more complex; for details, refer to the specialized Rasch literature [Bond, Fox 2007; 

Fischer, Molenaar 1995]. 

Second, in order to develop MMs in the context of IS, researchers should not only ask 

for the actual situation of an item i at organization v , but also for the desired situa-

tion of item i at organization v  . Following the principle of economic efficiency 

[Samuelson 1983], the overall utility function of an item i at organization v is not nec-

essarily monotonically increasing, but could be limited by    providing an upper 

bound for the item. The potential and desired improvement is then provided by the 

delta value between desired and actual values . A negative delta ex-

presses overcompliance or undesired developments. The delta value  can now serve 

as the input variable for the Rasch algorithm. Considering that MMs should provide an 
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individual as-is assessment, but a common and consistent development perspective, 

this paper proposes the usage of a modified delta between the individual actual values 

 (organization specific) and common desired values  (median across all organiza-

tions) . The median  is able to express the importance of one item for 

all organizations. Compared to the arithmetic mean, the median is much more stable 

for extreme values [Bond, Fox 2007]. Thus, the median is preferred over the mean. 

The difficulty of an item per organization is then given by the delta value: A high posi-

tive gap expresses a difficult and desired item. Negative gaps and values on the thre-

shold itself express easy items. Following common practice of the Rasch model appli-

cation, categories are collapsed with respect to the situation at hand [Bond, Fox 2007]. 

Therefore, all negative gaps are collapsed into one category, as they all express over-

compliance. In addition, very large gaps are collapsed into one category, as there is 

hardly any distinction between “very, very” difficult items and “very, very, very” dif-

ficult items. Therefore, a re-coding of data is applied, resulting in five values. The re-

sult is presented in Tab. 12. Following the Rasch model application for Likert scales, 

easier items are expressed with a higher value.  

Tab. 12: Coding of Actual and Desired Values  

Delta ∆ <0 0 1 2 >2 

 5 4 3 2 1 

Interpretation Easy items Difficult items 

 

Third, the Rasch algorithm only yields a single ordinal scale that represents the logit 

measure of each item and organization, but not distinct maturity levels. In order to 

overcome subjectivity in defining maturity levels (e.g. by defining level one items to 

have logits smaller than -1), we propose the usage of cluster analysis on the basis of 

the item logits. The purpose of clustering is to investigate “a set of objects in order to 

establish whether or not they fall […] into groups […] of objects with the property that 

objects in the same group are similar to one another and different from objects in other 

groups.” [Gordon 1996] Within various clustering methods, agglomerative algorithms 

have the largest significance in practice and are selected here for maturity level dis-

tinction [Härdle, Simar 2003]. Based on the measure of the items, they start with n 

clusters, each containing a single item. Using a standardized distance measure, the 

number of clusters is reduced step by step. As most MMs use five maturity levels 
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[Becker et al. 2010; Lahrmann et al. 2010], the anticipated number of clusters is set at 

five. 

A.4 Evaluation of the Method 

In order to show the applicability of the proposed method, we outline a design exem-

plar for a BI MM. Section 4.1 provides an overview of the survey design and sample. 

Section 4.2 presents the results of the Rasch algorithm and the cluster analysis. Based 

on these results, section 4.3 reflects on the presented method at hand. 

A.4.1 Survey Design and Data Collection  

For the design exemplar, a questionnaire is used that is structured into four dimen-

sions. Following well accepted management and IS frameworks, three functional BI 

dimensions of “strategy” (“what”), the “organization and processes” (“how”) and the 

“IT support” (“with what”) are differentiated [Winter, Fischer 2007]. Additionally, the 

fourth dimension “quality of service” focuses on how well the BI organization per-

forms in its environments. Therefore, it contains questions related to non-functional 

aspects such as user satisfaction, performance, and scalability [Paech, Kerkow 2004]. 

For each dimension, two up to six questions are defined, resulting in a total of 14 ques-

tions. Each question contains two up to six characteristics, which are assumed to have 

different levels of difficulty and maturity, respectively. This results in a sum of 58 

items. A paper-based questionnaire is used to collect data. The responses are scored on 

a five-point Likert scale. The participants of an international conference for practition-

ers in the field of BI held in Switzerland in 2010 served as sample. Out of the 144 par-

ticipants of the conference, 51 returned the questionnaire, yielding a response rate of 

35.4%. In Tab. 13, the characteristics of the sample are outlined. 

Tab. 13: Sample Characteristics 

Industry sector No % Employees No % 
Automotive 2 4 0-100 9 18 
Chemical & pharmacy 3 6 100-1000 11 22 
Services 13 25 1000-10000 13 25 
Utilities 3 6 > 10000 13 25 
Finance & banking 8 16 Not available 5 10 
Healthcare 1 2 Sum 51 100 
Wholesale & retailing 4 8 Position of respondent No % 
Techn., new media & telecom. 5 10 Business organization 5 10 
Transportation & logistics 2 4 IT organization 29 57 
Others 7 14 Mixed org. unit 15 29 
Not available 3 6 Not available 2 4 
Sum 51 100 Sum 51 100 
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A.4.2 Results  
The BIGSTEPS software 2.82 [Linacre, Wright 1998] has been used to obtain item 

calibrations. Important output statistics are the measure of difficulty (the logit values), 

the standard error, and the fit statistics of INFIT and OUTFIT for each item. Tab. 14 

contains the results ordered by descending measure, i.e. difficult items have a higher 

measure than easy items. The fit values are all around 1 and therefore satisfying the 

expectation (see Tab. 11). The result is a flat list of ordered items. Although first con-

clusions can be drawn from such a list, the measures do not allow a division into dis-

tinct maturity levels. For clustering, we use the hierarchical cluster analysis of SPSS 

19 (squared Euclidean distance, Ward's method) and set the desired number of maturi-

ty levels at five. The results of the cluster analysis are also exhibited in Tab. 14. 

Tab. 14: Results of Rasch Algorithm 

Logit Error Infit Outfit Item Cl. Short description 
0.91 0.15 0.61 0.62 4.1.d  5 Proactive data quality management 
0.79 0.14 1.26 1.23 1.3.c  5 Systematic and comprehensive measurement of real BI usage 
0.72 0.14 1.2 1.18 1.3.b  5 Balanced Scorecard incl. quality, cost and user satisfaction  
0.56 0.15 1.25 1.19 1.1.e  4 BI steering committee within business 
0.56 0.14 1.02 1.01 2.2.d  4 Balanced mix of central and decentralized organizational units  
0.5 0.14 0.96 0.95 1.3.e  4 Portfolio mgt. for systematic BI roadmap 

0.45 0.14 0.81 0.81 1.2.c  4 Regular update on BI strategy 
0.39 0.14 0.59 0.61 1.3.d  4 Value-oriented dev. of BI, e.g. using business cases 
0.37 0.13 0.76 0.84 2.3.b  4 Defined governance & standards for content 
0.37 0.13 1 1.03 2.4.b  4 Dev. of BI based on standardized BI processes 
0.37 0.13 0.62 0.62 2.6.b  4 Use of BI by middle-management 
0.37 0.14 1.43 1.42 3.1.c.  4 Flexible, proactive analytics 
0.33 0.13 1.06 1.05 1.2.b  4 BI strategy with focus on organization, processes as well as technology 

and tools 
0.31 0.14 1.06 1.07 2.5.b  4 Central BI operations based on ITIL 
0.24 0.14 0.85 0.86 4.1.a  3 Defined and documented roles for data quality mgt. 
0.21 0.14 0.96 0.94 4.1.e  3 Std. definitions for key perf. indicators 
0.2 0.14 1.13 1.14 4.2.e  3 BI operations based on well defined service-level-agreements (SLAs) 

0.18 0.14 0.76 0.8 2.3.c  3 Defined governance & standards for management 
0.17 0.14 0.47 0.48 4.2.d  3 Performance is satisfying for users 
0.14 0.14 0.7 0.72 4.2.c  3 Timeliness: Usage of up-to-date tools and frontends 
0.11 0.14 1.43 1.42 1.1.b  3 Multitude of decentralized sponsors from business 
0.11 0.14 0.91 0.9 4.1.b  3 Defined processes. for data quality mgt. 
0.11 0.14 0.65 0.64 4.2.f  3 Cost-efficient BI operations 
0.09 0.13 1.29 1.36 2.1.d  3 Business partner - consulting of business lines 
0.08 0.13 0.87 0.85 2.6.c  3 Use of BI by specialist 
0.06 0.13 1.28 1.27 1.2.a  3 BI strategy with focus on techn. and tools 
0.05 0.13 1.22 1.23 1.3.a  3 Std. cost and profit calculation of BI 
0.02 0.14 0.82 0.83 1.1.d  3 Central influencing sponsor from business 
0.01 0.13 1.09 1.08 3.1.d  3 Integration of different frontends, using drill-through from standard 

reports into OLAP cubes 
0 0.14 0.81 0.8 4.2.b  3 Homogeneity: Usage of a few and coherent BI tools 

-0.01 0.14 1.56 1.58 3.2.b  3 Partial integration in global systems (e.g. finance data warehouse) 
-0.01 0.14 0.96 0.98 3.2.e  3 Balanced mix of central and decentralized systems based on organiza-

tional structure 
-0.03 0.13 1.25 1.24 2.6.d  3 Operational usage of BI 
-0.06 0.14 0.91 0.91 1.1.f  3 BI steering committee within IT 
-0.06 0.14 0.96 0.96 2.4.c  3 Development of BI using agile development methods (e.g. SCRUM) 
-0.08 0.14 0.9 0.9 4.1.c  3 Most important data objects are defined for whole enterprise 
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-0.08 0.14 0.97 0.95 4.1.f  3 Standardized definitions for master data  
-0.1 0.14 0.64 0.63 3.1.a  3 Static reports 

-0.11 0.14 0.86 0.86 2.1.a  3 Defined governance & standards for dev. 
-0.11 0.13 0.83 0.83 2.3.d  3 Operator of infrastructure 
-0.15 0.15 1.02 1.02 2.4.d  2 Hybrid development of BI mixing agile development and waterfall 

methods 
-0.22 0.14 1.2 1.21 2.1.c  2 Provision of standardized services 
-0.27 0.14 1.31 1.3 2.2.c  2 Central BI organization 
-0.28 0.14 1.38 1.38 3.2.d  2 Highly central data warehouse 
-0.28 0.14 0.97 0.96 4.2.a  2 High availability: No breakdowns, maintenance in well defined and short 

time slots 
-0.3 0.14 1.24 1.23 2.2.b  2 Decentralized BI org. with central CIO org. 

-0.31 0.14 1.39 1.44 2.6.a  2 Use of BI by top-management 
-0.32 0.14 0.73 0.73 2.3.a  2 Defined governance & standards for tools and applications 
-0.33 0.14 0.76 0.75 2.3.e  2 Defined gov. & standards for operations 
-0.39 0.14 0.91 0.93 2.4.a  2 Dev. of BI based on std. IT processes 
-0.45 0.15 1.19 1.21 1.1.c  2 Central influencing sponsor from IT 
-0.49 0.15 1.62 1.59 2.1.b  2 Project-oriented development 
-0.55 0.16 0.72 0.79 3.2.f  2 Decentralized, but harmonized systems (e.g. standardized master data) 
-0.58 0.15 1.16 1.13 3.1.b  2 Ad-hoc analyses (OLAP) 
-0.65 0.15 1.2 1.12 2.5.a  2 Central operations of BI 
-0.81 0.16 0.88 0.92 1.1.a  1 Multitude of decentralized sponsors from IT 
-0.89 0.16 1.15 1.14 2.2.a  1 Decentralized BI org. and responsibilities 
-0.91 0.17 0.98 1.08 3.2.c  1 Decentralized warehouses and central enterprise warehouse 

 

Based on the results of the application of the Rasch algorithm and the cluster analysis, 

an initial MM can be derived. Abb. 11 presents a sketch of the MM, based on the meta 

structure of strategy, organization & processes, IT and quality of service as outlined in 

the questionnaire structure. 

The results can be interpreted as follows: Level 1 is populated by capabilities reflect-

ing an early stage of decentralized BI organization. Level 2 emphasizes a stronger 

orientation towards centrally managed BI in terms of governance and organization. 

Furthermore, services and processes are much more standardized on level 2. This 

could be interpreted as a first wave of optimized BI operations. On level 3, there is a 

strong focus on governance, strategy, and development. In addition, the BI infrastruc-

ture is also more balanced between centralized and decentralized operations. BI appli-

cations are used by a broader scope of users on this level. Moreover, data quality and 

system quality have improved. This indicates a widespread diffusion of BI develop-

ment and BI usage throughout the company. Level 4 is dominated by restructuring, 

value orientation, and further optimization of BI. With growing BI experience, compa-

nies consolidate and streamline their widespread BI activities. The capabilities on level 

5 are focused on the proactive and fact-based management of ongoing BI operations.  
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Abb. 11: Algorithm-based Maturity Model 
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A.4.3 Discussion 

The application of the proposed methodology yields an initial version of a BI MM. It 

clearly follows an S-curve or normal distribution, with few capabilities at the begin-

ning, an increasing number of capabilities on levels 2 and 3, and fewer additional ac-

tivities on levels 4 and 5. A comparable development has also been proposed within 

the data warehouse MM by Watson et al. [Watson et al.] and the TDWI BI MM 

[TDWI 2008]. It is also a basic assumption of MM construction (see section 2.1). Fur-

thermore, not only the number of allocations, but also the interpretation from a content 

perspective leads to a consistent and reasonable initial version of a BI MM. However, 

it should be clearly noted that such an initial MM needs additional iterations as pro-

posed by the overall design science research approach [Hevner et al. 2004; Peffers et 

al. 2007]. The same holds true for MM construction [Becker et al. 2009] and can be 

achieved, for example, by leveraging focus groups for level and item discussion. Final-

ly, it can be concluded that in the context of this BI-related analysis, the proposed me-

thod has been demonstrated to be a useful means for an empirically grounded and 

therefore more rigorous MM construction. 

A.5 Conclusion and Outlook  

MMs have become an established means in the IS community to systematically docu-

ment and guide the development of organizations using archetypal capability levels. 

Despite its popularity, the concept has been criticized for its lack of a generally ac-

cepted design methodology and formal basis, leading to a widespread development of 

MMs of disputable quality. This paper presents a statistical, psychometrically-driven 

approach for designing MMs based on the Rasch algorithm and cluster analysis. Com-

pared to previous applications of the Rasch algorithm in this field [Dekleva, Drehmer 

1997; Mettler 2010b; Rönkkö et al. 2008], the proposed method takes the current sit-

uation as well as corresponding targets into account. Moreover, the arbitrary assign-

ment of items to maturity levels is overcome by applying a clustering algorithm.  

The applicability of the method is limited to mature domains, as a relatively large 

sample is needed for identifying items and deriving maturity levels. This is also ac-

companied by larger efforts compared to other MM construction methods. Even 

though the result is more rigorous, it could lead to counterintuitive results during the 

first iterations and therefore may be lacking acceptance compared to a top-down de-

velopment. Future research should be directed towards integrating the method into a 
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full MM design process, i.e. using the Rasch algorithm for holistic organizational as-

sessment. The algorithm could also be used for situational MM design (e.g. by using 

specific sample sets) and MM evolution on the basis of iterative survey execution. 
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Abstract  

Corporate management is constantly evolving in response to external and internal 

pressures and research advances. Corresponding changes in executive information sys-

tems (EIS) design must follow as a result. Based on two empirical surveys, conducted 

before and after the 2008/2009 economic crisis, this paper first explores the nature of 

such changes from a management perspective and then discusses their implications for 

EIS to produce hypotheses for a new-generation design. According to our findings, 

ongoing smaller modifications of KPIs and reports outnumber larger changes, such as 

the introduction of new management concepts. Within the last two years, for example, 

the economic crisis has led to a frequent incorporation of cash flow and liquidity KPIs 

into reporting and an emphasis on risk management. Resulting implications for EIS 

include a need for a more flexible interface and information model, based on an easy-

to-use administration tool, and a functional model with drill-through capabilities. The 

database should use temporal data schemas and business metadata, while the EIS ar-

chitecture requires a flexible data warehouse architecture. 

Keywords: Economic crisis, corporate management, executive information systems, 
changing requirements, design implications  
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B.1 Introduction 

Corporate management consists of those formal instruments which are used to coordi-

nate and control a company [Anthony, Govindarajan 2007], e.g. the systems for plan-

ning, activity allocation, consolidation, and reporting. Over the last five decades, their 

development has been driven by real-world phenomena such as oil crises, globaliza-

tion, new technologies, or emerging markets [Bowman et al. 2006]. This has led to a 

significant development in corporate management from pure financial accounting to a 

plurality of management ideas, such as strategic management accounting (SMA), val-

ue-based management (VBM), beyond budgeting, and risk management (cf. section 4 

and [Grant 2001]). Furthermore, the most recent economic crisis may have left a spe-

cial mark on corporate management instruments.  

As corporate management today relies heavily on information systems (IS) [Arnott, 

Pervan 2008], the above-mentioned changes impact those systems as well, as new or 

different data and functionalities are needed. Executive information systems (EIS) play 

an important role, as they are designed to be the central, hands-on and day-to-day in-

formation source and analytic tool for executives [Watson et al. 1995]. They should 

provide the right information at the right quality and at the right time from different 

internal and external data sources [Walters et al. 2003]. Core characteristics are their 

focus on key performance indicators (KPIs), the use of graphical, textual, and tabular 

representations in a concise format (a dashboard), the provision of exception alerts, 

and drill downs from aggregated to detailed data [Adam, Pomerol 2002; Walters et al. 

2003]. Next to these core functionalities, EIS may incorporate modelling functionali-

ties (e.g. for simulation and for trend analysis) and communication functionalities such 

as e-mail, collaboration etc. [Salmeron 2002a]. 

Changes in the management approach – e.g. the introduction of a new control logic or 

the modification of organizational hierarchies – need to be directly visible in the EIS. 

Therefore, they must be flexible and adaptable to changes [Sulaiman, Mitchell 2005; 

Volonino et al. 1995]. As we found only one study addressing change and EIS [Salme-

ron 2002a], the following research questions arose: 

 What is the nature and frequency of changes in corporate management, espe-

cially of those triggered by the economic crisis of 2008/2009? 

 What kinds of changes affect EIS? 
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 Which capabilities have to be incorporated in EIS in order to cope with those 

changes? 

Addressing these research questions, two empirical surveys have been conducted. The 

first took place between November 2007 and March 2008, before the economic crisis 

started in the middle of 2008. Its purpose was to understand the state of the art in cor-

porate management and EIS in practice. The second survey was conducted between 

November 2009 and March 2010, at the end of the economic crisis. It was designed to 

detect current changes in corporate management and its associated EIS. 

The remainder of this paper is organized as follows: Sec. 2 provides an overview of 

corporate management’s development in historical order. This lays the foundations for 

our survey design. Sec. 3 shows the results. Sec. 4 proposes implications for the design 

of EIS, followed by a concluding discussion and outlook in Sec. 5. 

B.2 Literature Review 

For literature review, we choose a historical perspective in order to cluster the major 

developments in the mature field of corporate management. We differentiate between 

a content and a process perspective. The first focuses on ‘doing the right things’, there-

fore on new management concepts. The second focuses on ‘doing things right’ with 

optimization and automation of corporate management. Abb. 12 depicts the trends on 

the basis of our literature review [e.g. Anandarajan et al. 2004; Bowman et al. 2006]. 

 

Abb. 12: Relevant Developments in Corporate Management for EIS Design 
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B.2.1 Content Perspective 

From a content perspective, we distinguish the following developments: financial ac-

counting (FA), cost accounting (CA) and other management accounting (MA) aspects, 

strategic management accounting (SMA) as well as corporate and value orientation 

towards current risk and compliance management. 

The key purpose of FA is to provide internal and external stakeholders of the organiza-

tion with reliable and traceable information about the wealth of the corporation and its 

legal entities [Anandarajan et al. 2004]. Therefore, FA systems collect, classify and 

compute quantitative, first and foremost financial, information about the organization-

al activities, using standardized procedures such as double entry bookkeeping and fi-

nancial consolidation according to accounting standards (e.g. IFRS, US-GAAP) 

[Horngren et al. 1999]. FA has developed into a globally understood business lan-

guage, providing standardized insights for the stakeholders of the organizations 

[Anandarajan et al. 2004]. Typical results are the profit & loss statement, the balance 

sheet, and the cash flow statement. 

While financial accounting is mainly developed for external parties, cost accounting 

and its successor MA focus on additional internal management requirements, such as 

cost control, pricing and invest calculation. In contrast to FA, MA provides a higher 

transparency, as allocations not only focus on legal entities, but also on management 

units, customers, processes and activities as well as on products and services 

[Horngren et al. 1999]. Typical results of the MA system are contribution margins of 

the most important products and results of cost and profit centres [Kaplan 1984]. 

In the 1980s, the globalization forced companies to rethink their strategic positions. 

Strategic management accounting (SMA) research outlines specific strategic informa-

tion and strategic instruments in order to design and implement successful strategies 

[Bowman et al. 2006; Johnson, Kaplan 1987]. The focus shifted from financials to 

more qualitative and non-financial information, including KPIs for quality, time to 

market, and flexibility assessment etc. Furthermore, the point of interest shifted to a 

more external perspective as well as from a historical to a forward-looking perspective 

[Otley 2001]. Structured external information about customers, markets, and competi-

tors became increasingly important. Examples of SMA tools are target costing, life 

cycle costing, activity-based costing, strategic cost management, benchmarking, and, 

most prominent, the balanced scorecard (BSC) approach [Roslender, Hart 2003].  
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The above-mentioned strategic movement focused on the support of business or divi-

sional strategies, but due to the increasing international ‘market of corporate control’ 

in the early 1990s, there has been a second wave towards corporate strategies and the 

shareholder value [Grant 2001]. Corporate strategies focus on the development of the 

entire corporation, defining the scale and scope of multibusiness corporations and the 

coordination of their activities [Collis, Montgomery 1998; Porter 1987]. The focus 

shifted from a market perspective towards value-creating capabilities and core compe-

tencies [Bowman et al. 2006]. Originated by Rappaport [1986], the VBM approach 

proposed new value-based KPIs, such as an Economic Value Added (EVA), Return on 

Capital Employed (ROCE), Discounted Cash Flow (DCF), but also the need to meas-

ure non-tangible assets [Roslender, Hart 2003]. Thus, the communication with the cap-

ital market gained significantly in importance. 

Several cases of fraud around the turn of the millenium led to an increase in legal rules 

(e.g. Sarbanes Oxley Act (SOX) or the German law for control and transparency 

(KonTraG), forcing the development of compliance and risk management [Berry et al. 

2009]: Compliance management aims at the proactive management to comply with 

rules [Volonino et al. 2004]. Therefore, legal requirements and rules must be systemat-

ically scanned, people have to be advised and trained, and internal activities must be 

checked to be in accordance with those rules. Risk management includes the identifi-

cation of risks, the quantification of their potential damage and occurrence of probabil-

ity, and their management via the judicious use of avoidance and protection strategies 

[Woods 2007]. Typical results are reports using risk matrices in order to show the ac-

tual risk situation. Supported by frameworks like the COSO Enterprise Risk Frame-

work [Committee of Sponsoring Organisations of the Treadway Commission 2004], 

both areas are forced to get institutionalized within the companies [Woods 2007]. 

B.2.2 Process Perspective 

Increasing workload in corporate management has driven trends to improve the mul-

tiple instruments. On the one hand, there has been an increasing IS support to automate 

parts of corporate management. On the other hand, there have been trends to reduce 

efforts and to optimize concepts. 

From the support of transactional processing and reporting (transaction processing sys-

tems) in the 1960s, development in the IT domain led to management support systems 

(MSS) [Clark Jr. et al. 2007]. Beginning in the 1980s, there has been a development 
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from management information systems (MIS) and decision support systems (DSS) to 

executive information systems (EIS) [Arnott, Pervan 2008]. 

Enterprise Resource Planning (ERP) applications are introduced and become wide-

spread at the beginning of the 1990s [Rom, Rohde 2007]. They are used to support 

transactions along business processes. In comparison to its transactional predecessors, 

ERP does not consist of single, but (data) integrated systems, aiming at modelling the 

entire business model of a corporation [Davenport 1998]. They offer different modules 

along the value chain (e.g. for procurement, production, sales) and corporate adminis-

tration (e.g. financial accounting and cost accounting). In addition to ERP, the data 

warehouse (DW)-centric architecture established at the end of the 1990s. The DW 

serves as data integrator from diverse source systems and as the central data provider 

and storage for analytical applications, such as EIS [Schelp, Winter 2007].  

Lately, the term business intelligence (BI) has gained significant popularity, integrat-

ing different aspects of IS-based managerial support [Davenport, Harris 2007]. BI is 

seen as ‘... a broad category of applications, technologies and processes for gathering, 

storing, accessing, and analyzing data to help business users to make better decisions’ 

[Watson 2009]. The popularity reflects the growing importance of analytical applica-

tions, shifting from a supporting infrastructure to a competitive asset [Davenport, Har-

ris 2007]. More and more, the challenge of BI’s initial implementation is replaced by 

questions of alignment, continuous operations, and further development. 

A next wave of research could be seen in ‘performance measurement/performance 

management’ (PM) [Franco-Santos et al. 2007; Otley 2001]. PM could be understood 

as the process of quantifying efficiency and effectiveness in order to change organiza-

tional culture, system, and processes [Folan, Browne 2005]. PM accentuates the inte-

gration of the diverse phases mentioned, demanding a holistic approach [Folan, 

Browne 2005]. PM supports the integration of strategic and value-based thinking, aims 

at linking strategic and operative management and also forces the idea of multiple 

perspectives on organizational performance as in BSC [Franco-Santos et al. 2007]. 

Not only performance management, but also accounting research is concerned with 

streamlining corporate management approaches [Johnson 2006]. Lean accounting, 

just-in-time accounting, and Beyond Budgeting are concerned with the recent rethink-

ing within corporate management, the shaping of accounting processes, and the reduc-

tion of accounting efforts [Bragg 2009; Hope, Fraser 2003; Jung 2007]. In conjunc-
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tion, other approaches shape the profile of the accounting organization towards highly 

automated shared service centre and analytical competence centre [Goold et al. 2001]. 

B.3 Changing Requirements of EIS 

The literature review provides an overview of the relevant trends. To further investi-

gate the state of the art of corporate management, the nature, frequency of changes and 

impact on EIS design, we conducted two empirical studies. 

B.3.1 Survey Design 

Two field surveys (cross-section analysis) were selected as research method. Since 

corporate management, especially in large, international companies, has become im-

possible without IT, this type of organization was defined as the population. As such 

companies are predominantly share-based, the survey was limited to those listed 

among the Financial Times ‘Europe 500’ report on April 1, 2008 and October 19, 

2009.  

The questionnaire was sent to the 250 largest companies on the list. In both surveys, 

we used a paper-based questionnaire addressing CEOs and CFOs of the corporate cen-

tre. In the first round, the survey consisted of questions about the company and its or-

ganizational structure, the functional requirements of EIS, and the instrument currently 

used by the company. The first two items are relevant for this article, as we repeated 

those questions in the second survey. The second questionnaire encompassed 28 ques-

tions. Next to organizational and functional requirements, the questionnaire included 

the categories of change of corporate management and EIS and specific trends of the 

economic crisis. 

59 CEOs and CFOs responded in the first survey, resulting in a response rate of 

23.6 percent. In the second survey, 42 questionnaires were returned, resulting in a re-

sponse rate of 16.8 percent. The characteristics of the population are outlined in Tab. 

16. As a result, we have an overlay of same addresses in return in both surveys of 30 

(50.8%/71.4%). In both surveys, the representativeness by size and industry was 

proved by using the chi-squared test of homogeneity. We used five-point Likert scales 

and constant sum questions. These were analyzed by arithmetic mean and standard 

deviation. 
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Tab. 16: Sample Characteristics 

Criteria Size: market capitalization [bn. EUR] Response rate 
Category ≤ 30 30 < x ≤ 60 60 < x ≤ 90 90 < x ≤ 120 > 120 n (n/250) 
2008 25 (43.01%) 18 (31.03%) 7 (12.07%) 5 (8.62%) 4 (10.34%) 59 (23.6%) 
2010 30 (71.43%) 8 (19.05%) 2 (4.76%) 1 (2.38%) 1 (2.38%) 42 (16.8%) 

Criteria Industry Response rate 
Category Financial 

Institution 
Basic Re-
sources, 

Construction 

Automobile 
& Industrial 

Goods 

New  
Tech-

nologies 

Chemical, 
Pharma & 

Health Care

Retail 
n (n/250) 

2008 17 (29.31%) 13 (22.41%) 11 (18.97%) 7 (12.07%) 5 (8.62 %) 6 (10.34%) 59 (23.6%) 
2010 8 (19.05%) 7 (16.67%) 10 (23.81%) 7 (16.67%) 6 (14.29%) 4 (9.52%) 42 (16.8%) 

B.3.2 Trigger and Nature of Changes 

Next to the change itself, it is important to know about the trigger of changes influen-

cing the change projects. Triggers could be either external or internal [Baines, Lang-

field-Smith 2003]. We asked the CEOs and CFOs how important they judge the fol-

lowing possible triggers of changes in the corporate management approach.  

Tab. 17: Trigger of Change 

Category  Trigger Importance  

Internally 

Change in top executives team 3.3 
Change in addressed markets 2.8 
Change of product portfolio 2.8 
Change in depth of the value chain 3.0 
Change of organizational structures 3.3 

Externally 

Results of scientific/consulting research 2.6 
Management concepts of competitors (‘best practice’) 3.2 
Change in legal requirements 4.0 
Change in requirements of analysts and portfolio managers 3.4 
Change in the market environment 4.0 

Importance in Likert scale: 1) not at all important, 2) unimportant, 3) somewhat important, 4) very impor-
tant, 5) extremely important 

 

The results show a multitude of triggers being responsible for change in corporate 

management. Legal requirements and the market environment are judged most impor-

tant. Less important are inputs from scientific/consulting research.  

Following Sulaimann and Mitchell [2005], changes of the corporate management ap-

proach could be systematized by using a typology of change by means of addition and 

modification. Two questions concern the share of the change type and the frequency of 

those types. On average, modification accounts for the larger part of changes and oc-

curs more often, nearly every year. The introduction of new KPIs, reports, and con-

cepts is more seldom and occurs every third year.  
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Tab. 18: Type of Changes and Frequency 

Type of change  Share [%] Frequency 
Modification of existing KPIs, reports and concepts 72.37% 2.7 ≈ yearly 
Introduction of new concepts KPIs, reports and con-
cepts 

27.63% 1.5 ≈ every third year 

Frequency in Likert scale: 1) less than every 3 years, 2) every 1 to 3 years, 3) every year, 4) twice a year, 5) 
quarterly or more 

B.3.3 Change due to Current Economic Crisis  
Having outlined first aspects of change, we now focus on the impact of the economic 

crisis. We start with the comparison of both studies and then focus on concrete trends 

of the crisis. 

B.3.4 2008/2010 Comparison 

Derived from the literature review, we determined main tasks of executives. In three 

questions, we asked the executives how they allocate their time to those tasks of man-

aging a company.  

Tab. 19: Task of Executives 

Category Task 2008 2010 Δ 
External vs. in-
ternal tasks 

External effort 35.7% 30.1% -5.6% 
Internal effort 64.3% 69.9 % +5.6% 

Internal tasks Normative 16.8% 17.1% +0.3% 
Strategic 48.1% 46.1% -2.0% 
Service 9.7% 14.0% +4.3% 
Finance 16.2% 18.5% +2.3% 
Others 9.4% 5.1% -4.3% 

Strategic man-
agement 

Strategic planning 31.9% 37.0% +6.1% 
Strategy execution 68.1% 63.0% -6.1% 

Constant sum questions 

 

Next to internal tasks, the external tasks, especially the communication with the capital 

market, have gained an important share of more than 35% of executives’ working 

time. In comparison to a reference study by Wurl and Mayer (1999), this means a trip-

lication in the last nine years. Due to the economic crisis, the focus has shifted back to 

internal tasks (30.1%). Within the internal tasks, strategic management remains the 

most important task of corporate managers (about 50%). The larger part consists of 

strategy execution (68.1%) rather than of planning (31.9%), but in the last two years, 

planning has regained importance (+5.9%). This development is reasonable in order to 

hinder a repetition of a non-anticipated crisis, and it is supported by the fact that the 

importance of forecast instruments has increased (Tab. 20). But overall, executives’ 

tasks have remained predominantly stable. 
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Tab. 20: Importance of Time Comparisons 

Time comparisons 2008 2010 Δ 
Retrospective target/actual comparison 50.32% 47.02% -3.3% 
Prospective target/forecast comparison 49.68% 52.98% +3.3% 
Constant sum questions 

 
In addition to the task, we focused on the information cluster needed by executives. 

The clusters are derived from our literature review. Tab. 21 shows the results. 

Tab. 21: Information Cluster Supporting Executives 

No. Information Cluster 2008 2010 Δ 
1 Financial accounting 4.5 4.3 -0.2 
2 Management accounting 4.7 4.8 +0.1 
3 Risk & compliance management 4.3 4.2 +0.1 
4 Project management 3.8 3.6 -0.2 
5 Cash and liquidity management 3.4 3.9 +0.5 
6 Taxes 3.2 3.0 -0.2 

Importance in Likert scale: 1) not at all important, 2) unimportant, 3) somewhat important, 4) very impor-
tant, 5) extremely important 

 
In both surveys, MA proves to be the most important information cluster, slightly be-

fore FA. Next to those clusters, risk and compliance management and the management 

of top projects are also in the scope of corporate management. Cash and liquidity man-

agement have gained significantly in the last two years, overtaking project manage-

ment regarding priority. Overall, the result shows small changes, proving the informa-

tion clusters to be stable and state of the art. 

B.3.5 Trends in the Crisis 

In order to get further information, the survey asked which clusters have been most 

impacted by the economic crisis and led to a change of management control: KPIs and 

reports (Tab. 22). Within each information cluster, we see a high frequency of KPI 

changes. Most impacted are MA and cash and liquidity management. 

Tab. 22: Change of KPIs per Cluster within the 2008/2009 Economic Crisis 

No.  Information Cluster Impact by crisis 
1 Financial accounting 3.3 
2 Management accounting 3.9 
3 Risk & compliance management 3.2 
4 Project management 3.3 
5 Cash and liquidity management 3.6 
6 Taxes 2.5 

Impact in Likert scale: 1) very low, 2) low, 3) moderate, 4) high, 5) very high 
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Next to overall questions, the questionnaire also encompassed those questions aiming 

at covering the short-time reactions in the economic crisis. The first questions consi-

dered the overall trends, which have all proved to be important (Tab. 23). In a second 

step, we asked if the crisis had led to adjustments within the following planning in-

struments. The result shows that all anticipated trends have taken place (Tab. 24) 

Tab. 23: Trends within the 2008/2009 Eeconomic Crisis 

No. Trends Importance 
1 Higher cost focus 4.6
2 Higher liquidity focus 4.3
3 Delay of investments 3.5
4 Shortage of R&D activities 2.3
5 Adjustments on staffing level 3.8
6 Greater decision-making authority for corporate center 3.2

Importance in Likert scale: 1) not at all important, 2) unimportant, 3) somewhat important, 4) very impor-
tant, 5) extremely important 

 

Tab. 24: Adjustment of Instruments within the 2008/2009 Economic Crisis 

No. Trends Importance 
1 Early warnings 3.8
2 Scenario 3.9
3 Risk analysis 3.8
4 Forecast 3.5

Importance in Likert scale: 1) not at all important, 2) unimportant, 3) somewhat important, 4) very impor-
tant, 5) extremely important 

 

B.3.6 Existing Capabilities 

As change in corporate management is not new, companies are already coping with 

this issue. Our last question asked the executives to rate the existing capabilities of 

their corporate MA team and their IS in regard to both change types. 

Tab. 25: Existing Capabilities 

Category Per Change Type Capabilities  

Capabilities of corporate MA team 
Modification 3.9 
Introduction 3.3 

IS capabilities 
Modification 3.3 
Introduction 2.9 

Capabilities in Likert scale: 1) very low, 2) low, 3) moderate, 4) high, 5) very high 

 

The capabilities of modification are rated significantly better than those of the intro-

duction. More importantly, executives have more trust in the capabilities of their MA 

team than in the IS side. EIS capabilities to cope with change are criticized as being to 
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cost- and personnel-intensive and slow, as they often require new programming. The-

refore, EIS capabilities are potential areas of improvement. 

B.4 Implications for New-Generation EIS Design 

In the following, we turn to the capabilities EIS need to cope with the changes dis-

cussed here. Based on the major trends of our survey, we discuss the implications for 

the EIS interface, information base, reporting base, functional base, database, and ar-

chitecture [Warmouth, Yen 1992]. Some trends affect more than one capability. 

B.4.1 Interface 

The external triggers (Tab. 17) indicate the existence of new EIS stakeholders and user 

groups. An investor relations function must be included to satisfy the growing de-

mands of capital markets, while increasing legal requirements demand a higher level 

of supervisory board control. Following the ‘single point of truth approach,’ EIS 

should draw on a common database, but employ user-group-specific interfaces, as 

each group’s requirements differ in terms of content, functions, and presentation. A 

first hypothesis for future EIS design can be phrased as follows: 

Hypothesis 1: Supervisory board members and the investor relations function will be 

new stakeholders for new-generation EIS. As a consequence, EIS design must incorpo-

rate different interfaces for different user groups more strongly than in the past. 

B.4.2 Information 

The economic crisis has shifted executives’ attention towards cost, cash flow, and li-

quidity information (Tab. 21). This new focus will lead to adjustments within standard 

reports. Furthermore, both surveys have shown the importance of risk management, 

environmental scanning, and early indicators (Tab. 24). New reports will come into 

use, emphasizing risk descriptors and risk positions as well as their impact on the most 

important (financial) KPIs. In order to allow Accounting – rather than the IT depart-

ment – to adjust the EIS quickly and reliably, it must be possible to administer EIS 

using a flexible and graphical report editor (‘Power User’ concept). 

Hypothesis 2: The information required from EIS is continuously changing. New-

generation EIS should be based on an easy-to-use, flexible and graphical report edi-

tor/administration tool. 
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B.4.3 Function 

Like most of the types of information mentioned previously, cost, cash flow, and li-

quidity information are already available within financial and cost-accounting systems. 

The task of EIS is therefore to provide different ways to make such information (tem-

porarily) available: EIS must be able to (1) adjust to standard reporting, (2) generate 

detailed or additional ad hoc reports, and (3) drill through to source systems.  

Hypothesis 3: New-generation EIS should provide a situational mix of standard re-

porting and a flexible analysis periphery. The latter should cover ad hoc reporting, 

non-routine information, and drill-through capabilities to upstream systems. 

The emphasis on planning scenarios and forecasts (Tab. 24) demands new functionali-

ty as well. Whereas complex scenarios are modelled within analytical planning appli-

cations by specialists, standardized cause-effect maps and easy-to-use sensitivity ana-

lyses should be incorporated within the EIS. The system for administering the EIS 

needs to allow the modification of such analyses and functions, as well. 

Hypothesis 4: Greater emphasis on planning implies that new-generation EIS should 

integrate simple model functionalities and allow the editing of such models and ana-

lyses. 

B.4.4 Database 

The majority of changes needed take place within the existing EIS database. These 

include modifications to the definition and calculation of KPIs (e.g. new cash flow 

definition) as well as the re-structuring of master data (e.g. organizational hierarchies, 

charts of accounts, new products etc.). Since the ability to make such modifications is 

often restricted in normal data models, special capabilities, such as temporal data 

warehouses and special functionalities, may be required to transfer corresponding 

transactional data [Koncilia 2003]. Furthermore, the use of metadata for definitions 

and glossaries is beneficial. This approach allows coherence regarding such changes 

throughout the BI environment, and it also makes such changes visible to executives in 

the reports. 

Hypothesis 5: To cope with changes, flexible data models and metadata are needed to 

provide coherence of information throughout the EIS-relevant BI environment. 
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B.4.5 Architecture 

The examples of risk management and planning show that new analytical and transac-

tional applications are needed. Furthermore, organizational restructuring could lead 

not only to new analytical applications (e.g. new cross-functional planning compo-

nent), but also to new operational sources (e.g. ERP changes in acquisitions or shared 

service initiatives). These examples show that EIS are not isolated systems: They must 

be embedded in a standardized infrastructure to flexibly integrate new or modified data 

sources and targets and to share interfaces and access rights. 

Hypothesis 6: EIS are not isolated systems. They require a flexible architecture with 

standardized interfaces in order to integrate new analytical applications and data 

sources. 

B.5 Summary and Outlook 

As they provide fast, reliable, and concise information about the company and its envi-

ronment, EIS are often recommended as a way to enable better decision making. Some 

researchers also promote them as facilitators of change. The fact that EIS require spe-

cific capabilities to deal with change often goes unnoticed. This paper has identified 

the most important of these changes from a CEO and CFO perspective in terms of 

their nature, frequency, and triggers. It has also discussed EIS capabilities needed to 

cope with those changes. Special emphasis has been placed on the changes provoked 

by the 2008/2009 economic crisis. 

Our literature review and the results of our two empirical surveys show that changes in 

corporate management are nothing unusual. Instead, they are phenomena that regularly 

affect corporate management and its supporting EIS. The most common response is to 

make modifications, e.g. by adjusting some KPIs, reports and analyses, while main-

taining a stable core. Both surveys show that a corporate management approach with 

four to five information clusters has established. 

From time to time, more sweeping changes take place, initiated by new business mod-

els or by significant improvements to corporate management instruments. The 

2008/2009 economic crisis has left its mark on corporate management in terms of a 

stronger focus on internal tasks and an emphasis on liquidity and cash flow manage-

ment. The companies we surveyed have conducted a variety of initiatives to cope with 
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the economic downturn, such as cutting costs or reducing staffing levels. Furthermore, 

forward-looking and risk-reducing instruments are currently in scope.  

Based on those trends, we have derived six hypotheses for the design of new-

generation EIS. Such systems require more flexible interfaces and information models 

and should be based on easy-to-use administration tools. The functional model of new-

generation EIS highlights a situational mix of standard reporting and a flexible peri-

phery with drill-through capabilities. The database models focus on temporal data and 

business metadata, while a flexible architecture is needed to integrate new data sources 

and targets. 

However, limitations in terms of scientific rigor are given by the sample size and dif-

ferences in the sample, either due to board changes or different responding companies. 

Concerning the challenging target group of executives and the proved representative-

ness of the sample, the results should be reliable and valid.  

Further, we have not yet been able to focus on existing EIS change capabilities in de-

tail. Future research should be directed to examining these capabilities and providing 

solutions to overcome deficiencies. Next to surveys, case-study research seems rea-

sonable in order to examine the impact of specific change cases on EIS; for example, 

the trends identified in risk management on EIS, environmental scanning, and early 

indicators have not been realized in business practice yet. However, functional and IS 

projects promise a fruitful perspective for EIS research. 
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Abstract  

IT-based information systems (IS) meant to support top management decision making 

are known as executive information systems (EIS). Many executives still complain 

that EIS bear little relevance to managing a company and fail even more to accommo-

date their working style. Based on new technological capabilities and the increasing 

positive IS attitude of today’s executives, the present moment seems favorable for EIS 

re-design. Following the design science paradigm, this article outlines six design prin-

ciples for new-generation EIS. First, a broad but targeted survey identifies today’s re-

quirements from an executive perspective. Second, principles to re-design EIS are de-

rived from the shortcomings of current-generation EIS, regarding these requirements. 

They range from “comprehensive information model”, “tailored functionality for ana-

lyzing and processing the information”, “design for ease of use”, “flexibility”, and 

“accuracy” to “fast prototype implementation”. Third, the field test of a new-

generation EIS prototype demonstrates and evaluates the utility of the proposed prin-

ciples. 

 



 

 

82 Teil B: Six Principles to Re-design Executive Information Systems – Findings of a Survey and 

Evaluation of a Prototype 
  

Keywords: corporate business intelligence, executive information system (EIS), work-

ing style, design requirements, design principles 

C.1 Introduction 

Companies must operate in an increasingly dynamic environment. Due to their overall 

responsibility, executives are particularly affected by this situation. IT-based informa-

tion systems (IS) meant to help top management are known as executive information 

systems (EIS). They are designed to be the central, hands-on and day-to-day informa-

tion source of executives [Walters et al. 2003]. Core characteristics are a focus on key 

performance indicators (KPIs), the use of graphical, textual, and tabular representa-

tions in a concise format (dashboard approach), and the provision of exception alerts 

highlighting variances and providing comments [Adam, Pomerol 2002]. EIS may also 

incorporate analytical and communication capabilities such as drill downs, trend and 

sensitivity analyses as well as e-mailing [Salmeron 2002b]. 

Despite EIS scientific and practical tradition, many executives still complain that EIS 

bear little relevance to managing a company and fail even more to accommodate their 

working style [Eckerson 2010]. Points of criticism are data inconsistency, information 

overload, inadequate technology, complex system handling, and no planned evolution 

[Dreiling 2007; Eppler, Mengis 2004]. 

The present moment seems favorable to re-design executives’ IS support. First, to-

day’s executives grew up with information and communication technology and have 

an increasingly positive attitude towards IT [Pijpers et al. 2001], but also higher expec-

tations regarding functionality and usability than in the past. Second, new technologies 

have established in the field of corporate business intelligence (BI) [Wixom, Watson 

2010]: EIS technology has evolved from a single IS to an integrated front-end module 

of a data warehouse (DW)-based BI environment often accessible by web technologies 

[Basu et al. 2000; Cheung, Babin 2006]. Groupware allows e-mailing and other colla-

boration. Furthermore, new front-end interfaces and new hardware devices signi-

ficantly simplify EIS handling even for technology-averse executives [Li et al. 2009]. 

In the light of these considerations, the objective of this article is as follows: First, a 

survey reflects the current developments from an executive perspective. Second, fo-

cusing on the shortcomings, applicable design principles for a new-generation EIS are 

derived. Third, their utility is evaluated by using a prototype. 
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This article adheres to the design science approach of IS research, which aims at creat-

ing innovative and useful artifacts that solve relevant design problems in organizations 

[Hevner et al. 2004; March, Smith 1995]. We are following Walls [1992] and Gregor 

[2006], who regard requirements, principles in form and function (the meta-design or 

model of an EIS), and principles for implementation (the design method) as essential 

parts of an IS design theory (ISDT) for EIS. Requirements are the prerequisites, condi-

tions, or capabilities needed by users [IEEE 1990] which specify the functional or 

black box view of EIS [Dietz 2007]. Principles, in contrast, are about how the EIS is 

brought to life, providing the constructional or white box view of EIS [Hoogervorst 

2009]. 

Our research is based on the IS design research process model proposed by Peffers et 

al. [2007], which consists of six phases: 

Identify a problem and motivate: We motivate the article with current developments 

that challenge existing EIS designs. 

Define objectives for a (IS) solution: Based on a literature review, we identify a broad 

range of EIS requirements that reveal a twofold gap (Sec. 2): As the scientific rigor of 

EIS requirements increases, they become less relevant for direct use in practice. At the 

same time, practitioner publications demonstrate relevance, but do not evidence strong 

rigor. Linking rigor with relevance, we use the principle of economic efficiency to sys-

tematically develop a new - more business-driven - set of requirements (Sec. 3). Then, 

we conduct a survey amongst executives of companies listed in the Financial Times 

“Europe 500” report. The resulting gaps between the existing instruments (as-is pro-

file) and the future state (to-be profile) indicate where EIS research needs to be di-

rected (Sec. 3). 

Design and develop: As EIS design is not a Greenfield approach, a second literature 

review has to identify the body of knowledge of EIS design principles. Based on a 

meta-model of design principles, we give a consistent structure to existing recommen-

dations and add new recommendations to overcome the identified gaps. The findings 

of this article are concentrated in six applicable design principles (Sec. 4). 

Demonstrate: Demonstrating utility, we apply the design principles within the proto-

type, the “Corporate Navigator” (Sec. 5.1). It gives the executives a “look and feel” of 

the applied design principles and provides researchers with a direct feedback. 

Evaluate: For evaluation, the prototype is presented to six executives, who were 

enabled to use the prototype by themselves and assess it (Sec. 5.2). To quantify the 
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research progress, the results are compared with the to-be profile and the as-is profile 

from our survey. 

Communicate: We present and discuss the design principles as a building block of an 

ISDT for new-generation EIS. 

C.2 Requirements of EIS 

C.2.1 State of the Art 

To review state-of-the-art EIS requirements, we follow the model of literature research 

described by Webster, Watson [2002] and vom Brocke et al. [2009]. We search several 

databases proposed by the latter, as those span across the most important journals for 

EIS. The search string [(executive information systems or EIS) and (requirements or 

antecedents or determinates)] results in the following hits per database: 1,043 in 

“Science Direct”, 272 in “Proquest”, 95 in “EBSCOhost”, 3 in “ACM”, 254 in “Wiley 

Inter Science”, and 128 in “Google scholar”. After the identification of the relevant 

articles, we add a backward search in order to identify further relevant articles. This 

results in 27 articles providing a variety of requirements. We sort the articles according 

to their research approach and their scope of requirements. 

The research approach influences the level of granularity and the number of require-

ments provided, e.g. abstract variables like “appropriate technology” versus detailed 

system features like “drill down”. The authors discuss single requirements in detail 

[e.g. Volonino et al. 1995] or provide extensive lists of requirements based on litera-

ture research or their own experience [e.g. Poon, Wagner 2001]. Other researchers out-

line structural models, including frameworks and structural equation models (SEMs) 

specifying variables and their relationships concerning EIS. 

Frameworks discuss and depict the relationships with a deductive approach [e.g. Byun, 

Suh 1994]. SEMs use an empirical approach in order to prove the proposed relation-

ship. They could be divided into individual SEMs by researchers [e.g. Bergeron et al. 

1995] and those based on the well-known structural equation models of DeLone and 

McLean’s [2003] IS success model [e.g. Hartono et al. 2007] or the technology accep-

tance model (TAM) of Davis and Venkatesh [e.g. Pijpers et al. 2001; Venkatesh et al. 

2003]. 

Regarding the scope of EIS requirements, the articles differ with regard to the category 

they address. Following Warmouth and Yen [1992], they could be categorized by sys-
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tem components of information, functions, and the interface. Our review reveals that 

we need to add overall system requirements, as they address EIS characteristics as a 

whole. Research also outlines requirements in the categories of IT/IS support, individ-

ual/executive factors and EIS methodology [e.g. Bergeron et al. 1995]. An illustrative 

view of the plurality of requirements is given in Tab. 27. 

Tab. 27: Overview of Specific Requirements of EIS 

 
 

The literature review of EIS reveals a mature field of research. The following gaps 

could be identified: 

The structural models provide a rigorous understanding of EIS requirements by rele-

vant external, dependent variables and surrogates, either by frameworks or SEMs. As 

those approaches explain most influence factors, they often lack direct guidance for 

EIS design [Urbach et al. 2009]. Some extensions have tackled this issue, but they are 

rare for EIS [Wixom, Todd 2005].  

More guidance is provided by list approaches, as they outline specific system features 

and therefore hands-on variables. Those contributions are often disconnected from the 

proven relationships within the structural models and also from the inherent structur-

ing principles. This leads to two gaps: On the one hand, the completeness of list ap-

proaches is not assured. On the other hand, the broad range of available requirements 

needs to be prioritized in order to focus on EIS design. This last gap is true, as about 

70% of the identified 27 articles are from 1990-2003. This poses the question if new or 

changed requirements are reflected. 

Scope of EIS requirements 
EIS characteristics Support Individual /Executive Methodology 

Information Functions Interface Overall 
 Accuracy 
 Precision 
 Reliability 
 Currency 
 Completeness / 

Comprehensive 
 Format/ 

Concise 
 Convenient 
 Link content to 

business objectives 
 Timeliness 
 Relevance 
 Internal Data 
 External Data 
 Soft Data 
 Integration of Data 

 Drill Down 
 Exception Reporting 
 Trend Analysis 
 Decision support and 

analysis 
 Communication  

(E-Mail integration) 
 Print 
 Help functionality 
 Calendar integration 

 Color 
 Graphics 
 Spreadsheets 
 Text 
 Visual Guides 

through EIS / system 
maps 

 Multiple methods to 
find information (key 
word search, 
graphical etc.) 
Multiple User 
Interface (mouse, 
touch) 
 

 Accessibility 
 Timeliness/fast 

response time 
 Language 
 Flexibility/adapt to 

changing 
requirements 

 Efficient / Cost 
considerations 

 Number of features 
 Appropriate 

technology 
 Reliability  
 Ease of use 
 Perceived Fun and 

enjoyment 

 EIS support staff 
 Vendor Support 
 Consultant Support 
 Executive Sponsor / 

Top management 
support 

 Operating Sponsor 
 (Minimal) Training 

 Computer self-
efficacy 

 IT experience 

 Define information 
requirements 

 Prototyping 
 User involvement 
 Manage 

implementation 
 Data management / 

Data definition 
 Diffusion 

Management 
 Evolution 

Management 
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C.2.2 Business–Driven Set of Requirement Criteria for New-

Generation EIS Design 

Facing the missing link between the “truth” of structural equation models and hands-

on EIS requirements of the list approaches, we favor a balancing approach. Using 

three steps of deduction [Popper 1982], we start with deriving requirement criteria 

from the principle of economic efficiency, as it is a generally accepted paradigm in 

business research [Samuelson 1983]. It addresses the ratio between benefits and costs. 

In our case, it means that the requirements must be oriented towards what is economi-

cally feasible, and not what is technically possible. 

Economic efficiency could be expressed by a set of basic criteria, which can be diffe-

rentiated into solution capabilities (system output, Abb. 13) addressing users’ benefits 

of IS, and the resources required to generate the output (system input, Abb. 13) [Matek 

et al. 1987]. In IS user satisfaction models (Sec. 2), system output is determined by 

information and system characteristics that are relevant for users [Wixom, Todd 2005]. 

We apply them, but make them more EIS specific. Following the classification in the 

state of the art, the requirements are structured on a second level by information, func-

tion and interface, overall, and effort. Based on Mayer and Marx [2010], the third step 

leads to measurable evaluation criteria (Abb. 13). 

 

 

Abb. 13: Schema of Requirements for New-Generation EIS 

 

1. Coverage of objective information 
need

3. Coverage of "strategy" 
(non-financial) information

4. Coverage of "regulatory 
compliance" information 

5. Aggregation level

6. Verifiability

10. Flexibility

7. Functional scope

8. Quality of presentation

9. User-interface design and 
dialoque control 

11. Timeliness

12. Consistency (formal accuracy)

13. Reliability (contentwise accuracy)

14. Cost adequacy

15. Time adequacy

2. Coverage of subjective information 
needInfor-

mation

Infor-
mation
scope

Infor-
mation
structure

Functions

Overall

Effort

Resources 
requirements 
(system 
input)

Solution 
capabilites 
(system 
output)

Evaluation 
criteria

Interface

Principle of 
economic 
efficiency 

Design 
criteria

Description

Does your current corporate management tool take your task-related 
(objective) information needs into account?

Does your current corporate management tool consider strategic information, 
(e.g .non-financial, qualittative information)?

Does your current corporate management tool consider information on 
regulatory compliance?

How extensively does your current corporate management tool aggregate
information?

Can your current corporate management tool break down aggregated 
information back into its original components?

How flexible (agile) is your current corporate management tool to meet
changing requirements?

To what extent does your current corporate management tool provide
advance functions for data analysis, simulation and communication?

To what extent can your current corporate management tool present
information graphically?

To what extent is the user interface design and dialogue control of your
current corporate management tool comfortable and user-friendly?

How frequently is the data basis of your current corporate management
tool updated?

How important is the system's reliability in terms of avoiding manipulation, 
disruptions, and mechanical failures?

How important is it that the prepared information is accurate?

What did your current corporate 
management tool cost?

How much time has been invested so far in developing your current 
corporate management tools?

Does your current corporate management tool take your personal 
(subjective) information needs into account?
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C.3 Empirical Survey 

C.3.1 Survey Design and Sample Characteristics 

A field survey (cross-section analysis) was selected as research method. This approach 

allows covering various perspectives on EIS and ensures that the survey contains find-

ings from multiple companies. Since corporate management, especially in large, inter-

national companies, has become impossible without IT, this type of organization was 

defined as the population for our empirical study. As such companies are predominant-

ly share-based, the survey was limited to those listed among the Financial Times “Eu-

rope 500” report on April 1, 2008. The paper-based questionnaire was sent to the 250 

largest companies. 

The survey consisted of 58 questions in four categories: questions about the com-

pany’s profile, the functional requirements of EIS, design requirements (to-be profile), 

and the instrument currently used by the company (as-is profile). The last two items 

are relevant for this article. 

59 of 250 executives responded, resulting in a response rate of 23.6 percent. Sample 

representativeness by size and industry was proved using the chi-squared test of homo-

geneity. The sample characteristics are provided in the following Tab. 28. 

Tab. 28: Sample Characteristics 
Criteria Sample Sum 

Market 

capitalization. 

in bn. EUR 

Category < 30 < 60 < 90 < 120 > 120  

No. 25 18 7 5 4 59 

Share 43.01% 31.03% 12.07% 8.62% 10.34% 100% 

Industry Category Financial 

Institution 

Basic Re-

sources, 

Construction 

& Utilities 

Automobile 

& Industrial 

Goods 

New Indust-

ries  

Chemical, 

Pharmaceutical 

& Health Care 

Retail  

No. 17 13 11 7 5 6 59 

Share 29.31% 22.41% 18.97% 12.07% 8.62 % 10.34% 100% 

C.3.2 Results 

We used the derived set of requirement criteria to ask the executives how important 

they judge them for EIS design and how they rate the instrument they currently use 

within their company. Both answers are measured on a five-point ordinal scale (see 

Abb. 14). To better show differentiations, the area between the values “3” (somewhat) 
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and “4” (high) is extended. The relevance of each issue is measured in terms of the 

difference between the as-is and to-be profiles (column “gap description”). The major 

gaps are as follows. 

 

Abb. 14: As-Is and To-Be Profile of New-Generation EIS 

Gap #1: information incompleteness 

Executives rate the coverage of their objective information requirement at an arithmet-

ic mean of 4.3, the third highest score overall (evaluation criterion 1, see Abb. 14). 

They also point out an increasing need for strategic information (criterion 3). In other 

words, next to financial information, they need more non-financial information (arith-

metic mean of 3.7). The comparison proves the importance, as executives desire more 

objective information (design gap: 0.6) and strategic information (0.5) compared to 

their existing instruments. Even though EIS design is a mature research topic, the de-

termination of the “right” information seems still not fully solved. 

Gap #2: insufficient verifiability and processing functionality 

Furthermore, executives need key insights synthesized on an aggregated level (arith-

metic mean of criterion 5 “aggregation level”: 3.8). The comparison of the as-is and 

to-be value shows that executives are satisfied with the aggregation, but the ability to 

access the underlying details is missing (verifiability, arithmetic mean: 4.0, gap: 0.5). 

So, a further design gap exists in terms of capabilities to analyze the (aggregated) in-

formation presented. This is supported by the design gaps regarding the functional 

scope (gap: 0.4). EIS demand additional information for analyzing and processing the 

gained information. 

1. Information incompleteness

2. Insuf f icient verif iability and 
processing functionality

3. Too complex system handling

5. Inaccuracy

4. Inf lexibility

Gap description

Profile comparison

1. Coverage of objective information 
need
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4. Coverage of "regulatory 
compliance" information 
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6. Verifiability

10. Flexibility

7. Functional scope

8. Quality of presentation

9. User-interface design and 
dialoque control 

11. Timeliness

12. Consistency (formal accuracy)

13. Reliability (contentwise accuracy)

14. Cost adequacy

15. Time adequacy

2. Coverage of subjective information 
needInfor-

mation

Infor-
mation
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Infor-
mation
structure

Functions

Overall

Effort

Resources 
requirements 
(system 
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Solution 
capabilites 
(system 
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Interface
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0,3
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0,4

to-be profile:

6. Too high ef forts
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Gap #3: too complex system handling 

Furthermore, the survey suggests that IT solutions are often not easy to use for execu-

tives (user orientation criteria 8 and 9). Gaps exist for quality of information presenta-

tion (gap: 0.3), user-interface design, and dialog control (gap: 0.2). 

Gap #4: inflexibility 

Asking EIS to be flexible, executives express their need for fast EIS adaption to 

changing information requirements. Such changes, e.g. due to regulatory changes or 

restructuring of the companies, currently require time-consuming adjustments (arith-

metic mean of criterion 10: 3.8, gap: 0.7). 

Gap #5: inaccuracy 

The weight executives assigned to accuracy reveals the importance they place on trust-

worthy information. With arithmetic means of 4.4 and 4.5, formal accuracy (criterion 

12) and accuracy in terms of content (criterion 13) received the two highest ratings of 

the survey. Executives currently see a problem with consistency at 0.8 (the largest de-

sign gap in the study) and reliability (gap of 0.4). 

Gap #6: high efforts of design, implementation, and maintenance 

Cost and time adequacy served as the final requirement criteria. The first reached an 

above-average rating (3.8), while the latter was average (3.5). The design gap of 0.4 

for time adequacy suggests that delivering EIS projects on time is a greater issue than 

keeping to budget; the design “gap” for cost adequacy is actually an inverse one (-0.2). 

To summarize, the as-is and to-be profile named by the executives revealed six distinct 

EIS design gaps, leading to a design paradox for new-generation EIS: On the one 

hand, executives ask for comprehensive content to manage a company; on the other 

hand, they want their EIS to be simple. 

C.4 Design Principles 

C.4.1 State of the Art 

Besides requirements, the EIS knowledge base also covers design principles. Once 

more, we follow the model of literature research described by Webster and Watson 

[2002] and vom Brocke et al. [2009]. The search string [(executive information sys-

tems or EIS) and (method or model)] resulted in the following hits per database: 548 in 

“Science Direct”, 166 in “Proquest”, 91 in “EBSCOhost”, 26 in “ACM”, 126 in “Wi-
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ley InterScience” and 1,800 in “Google scholar”. We restrict the results to articles with 

either “executive information systems” or “EIS” in the title, abstract, or keywords and 

to articles developing design methods and models of EIS, resulting in a total of 46 ar-

ticles. 

C.4.2 Design Principles 

As gaps could be addressed by design methods (recommendation of EIS design activi-

ties) and models (recommendation of form and function of EIS), we turn to the idea of 

thinking of design principles as a prescriptive statement, a rationale, and implications 

[see Fig. 3, Hoogervorst 2009]. A statement explains the leading thought or the over-

arching idea of the principle. A rationale explains why this principle is important. The 

implication says how it could be achieved by allocating models and methods. In the 

following, we use this meta-model to structure the design principles by allocating rele-

vant state-of-the-art methods and models, and enhance them by our own design think-

ing.  

 

Abb. 15: Meta-Model of Design Principles 

Principle #1: Design a comprehensive information model 

Executives demand information completeness (Sec. 3.2). Not surprisingly, EIS litera-

ture provides several methods for determining the information needs of executives and 

corresponding reference models specifying EIS information. 

Regarding information need methods for EIS, there is a development towards more 

elaborate methods. As a starting point, Rockart’s [1982] Critical Success Factor 

(CSF)12 method focuses on single executives and interviews. Shank et al.’s [1985] 

                                              
12

  CSFs are defined as “the limited areas in which results, if they are satisfactory, will ensure the suc-

cessful competitive performance for the organization. They are the few key areas where ‘things 

must go right’ for the business to flourish” [Rockart 1982]. 

Rationale Statement Implication

Design 
principle

explains
Says how to 

achieve

Method

Model
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more detailed ten step method incorporates consultants in order to profit from external 

EIS experiences. They also take an organizational view using a corporate set of CSF. 

Similarly, the strategic business objects (SBO) method by Volonino and Watson 

[1991] determines the information needed by identifying business objectives, 

processes, and task-specific information. Stein [1995] tries to combine both perspec-

tives, the organizational and the individual one, as he deducts individual information 

success factors (ISF) per executive out of an agreed set of success factors. In addition, 

Watson and Frolick [1993] provide an overview of 16 techniques in order to determine 

the information need of executives (e.g. participation in planning sessions, analysis of 

existing reporting systems, interviews with executives etc). To conclude, there is a 

broad agreement that the information presented in an EIS should be determined by a 

systematic information need method. The information must be well balanced between 

information for the whole executive board and information dedicated to the individual 

executive. 

In terms of the model perspective, the information to be delivered by an EIS reflects 

the strategic shift in research and business practice. Palvia et al. [1996] focus on exter-

nal information to be included in the EIS: competitors, markets, economics, finance 

etc. Singh et al. [2002] derive recommendations from the strategic management 

process, including external information in the scanning phase, scenario information in 

the planning phase, information about strategic initiatives in the implementation phase, 

and actual performance against budgets, goals, standards, and benchmarks in the con-

trol phase. Internal information is specified by Walters et al. [2003], Salmeron 

[2002b], and Mayer and Marx [2010]. Aggregated, they propose the information clus-

ters of financial accounting, management accounting, compliance management, pro-

gram management, and cash flow and liquidity management. 

In summary, literature provides a sound base of EIS reference information. The rec-

ommendations regarding structure and scope of information enhance the EIS beyond 

the typical financial-oriented corporate standard reporting. The reference information 

could be seen as a constraint for individual EIS information determination. Tab. 29 

outlines the first design principle. 
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Tab. 29: Design Principle #1: Comprehensive Information Model 

 

Principle #2: Design Tailored Functionality  

More and more executives ask for the ability to analyze and process the information on 

their own. Our literature review shows that only few researchers integrate the functio-

nal specification into their EIS development method. Crockett [1992] shifts from pure 

CSF determination towards the usage of KPIs and the definition of reporting and anal-

ysis formats. Similarly, Adam and Pomerol [2002] specify a method step to define 

how the identified KPIs could be split into meaningful detail level. 

In terms of the model perspective, the functions needed are often discussed by listing 

functionalities (see requirements above in Tab. 2). Those lists differ if EIS include on-

ly core functionalities or advanced modeling and communication functionalities. Ac-

cepted core functionalities are drill downs along the organizational and managerial 

hierarchies, e.g. product, regional etc., alerts and traffic light coding for highlighting 

deviations [Walls et al. 1992]. Advanced modeling functionality, e.g. for scenario 

building and simulation, is questionable, as executives are no sophisticated IS users. 

These functions are often too complex and need to be operated by experts. 

However, drill downs and alerts alone do not seem to provide sufficient analytical ca-

pabilities either. Lee and Chen [1997] and Lu and Wu [1998] propose breakdowns and 

graphical representations of KPIs into their constitutional computational components, 

e.g. as in a value-driver tree or a strategy map. Such logic breakdowns are also able to 

support easy-to-use sensitivity (what-if) analysis. In order to explore developments 

and trends, temporal analyses and comparisons of measures are also recommended 

[Singh et al. 2002]. As each type of analysis represents different information, the out-

Statement Design a comprehensive information model

Rationale
Overcome information incompleteness, in particular missing objective 
information needs and strategic (non-financial) information (design gap #1)

Methodical 
Implications

Use existing structured development method (e.g. SBO- or ISF-method)
Next to objective information, be aware of task-driven and individual 
information needs
Use a plurality of techniques in order to determine the full scope of 
information need
Use existing reference information

Model 
Implications

Provide balanced information/KPIs in five clusters: 
financial accounting (balance sheet, profit & loss statement),
management accounting (additional internal information (e.g. quality, 
personal), and external information (e.g. customers, competitors))
program management (tracking of strategic initiatives), 
compliance management (major risks) 
cash flow and liquidity management
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put format needs to be predefined selectively, e.g. time lines, pie charts, waterfall 

analysis etc. 

Regarding communication functionality, integrated e-mail and the provisions of com-

ments are discussed [e.g. Haley, Watson 1996; Singh et al. 2002]. Within groupware 

communication infrastructure, EIS do not need to provide their own e-mail functionali-

ty. Qualitative comments or attachments which provide detail and soft information 

should be directly integrated into the EIS [Singh et al. 2002]. In summary, EIS need to 

be equipped with a tailored functional model. Tab. 30 outlines the second design prin-

ciple.  

Tab. 30: Design Principle #2: Tailored Functionality 

 

Principle #3: Design for Executives’ Easy-to-use System Handling 

The survey results suggest that EIS are often not easy to use. On the one hand, the in-

terface must allow access to the plurality of information and functions outlined by de-

sign principles 1 and 2. On the other hand, the interface must reflect time restrictions, 

IS skills, and individual expectations of executives as non-technical users. 

Even if there are no explicit methodical recommendations within their eight EIS inter-

face guidelines, Watson and Satzinger [1994] specify guidelines to involve executives 

in the interface design. In terms of the model perspective, Adam and Pomerol [2002] 

favor a dashboard concept as a concise EIS interface. It aims at providing all relevant 

information at one screen and at supporting graphical KPI interpretations as well. Dia-

grams, screen layout, format, and colors should be conservative, easy to consume and 

focus the attention on important facts. Fancy dashboards using gauges from aircrafts 

have not succeeded within EIS design.  

Statement Design tailored functionality for analyzing and processing information

Rationale
Overcome insufficient verifiability and processing functionality
(design gap #2)

Methodical 
Implications

Integrate functional requirement analysis into EIS development method
Specify output for predefined analysis
Use existing functional reference models of EIS

Model 
Implications

Provide analytical functions: drill down along organizational and 
managerial hierarchies; break down analysis to highlight computation-
rules and components; sensitivity (what-if) analysis; temporal and 
comparison analysis for trends
Provide alerts and comments to guide the executive
Provide access to information process capabilities: e-mail, print and 
copy of EIS information
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The broad range of information and analyses outlined in design principle 1 and 2 can 

not be integrated into a one-page format. EIS need to be based on a layer concept of 

dashboards, hierarchically structuring reports and analysis with an increasing level of 

detail [Eckerson 2006]. Concerning navigation between the different reports, Chen 

[1995] supports the idea of graphical browsing. This is in accordance with Watson and 

Satzingers’ [1994] EIS guidelines of “designing the main menu as a gateway to all 

computer use”. Warmouth and Yen [1992] propose different ways of interacting with 

the EIS: scheduled reports, query functionalities (query language and interactive re-

ports), menus (step-by-step procedures), and command languages (predefined short 

codes). From an executive’s perspective, only graphical browsing within interactive 

reports seems adequate and may be accompanied by semantic searches using a natural 

language [Xu et al. 2007]. Tab. 31 outlines the third design principle. 

Tab. 31: Design Principle #3: Easy-to-Use System Handling 

 

Principle #4: Design for More Flexibility 

EIS need to be flexibly adaptable to executives’ changing information and functional 

requirements [Watson, Satzinger 1994]. Several methods accentuate that not only the 

development and initial implementation, but also the evolution of the EIS needs to be 

planned [Frolick, Robichaux 1995]. 

In terms of the model perspective, the preparation of changes is the foremost topic of 

the EIS architecture. Current EIS are integrated modules of a DW-centric BI architec-

ture. This provides the EIS with good availability and performance and also allows 

integration of data from various transactional and analytical sources [Koutsoukis et al. 

1999]. The corresponding OLAP (online analytical processing) approach provides the 

necessary flexibility in the analysis of data [Salmeron 2002b]. In order to handle mas-
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ter data modifications caused by organizational and KPI changes, the usage of “slowly 

changing dimensions” or temporal structural data is necessary [Koncilia 2003]. 

To support flexibility, Mayer and Krönke [2010] argue for ad-hoc reporting capabili-

ties and direct links to transactional and other analytical systems, e.g. project, risk, or 

cash flow management tools for detailed analysis or case information. For ad-hoc re-

porting, Cheung and Babin [2006] favor relational online-analytical processing (RO-

LAP), also known as in-memory technology, enabling direct analysis of transactional 

data (bases). The fact that EIS need aggregated, computed and long-time data, ROLAP 

is only an additional architecture feature for ad-hoc analysis, not a replacement of the 

DW architecture. For direct links, the DW architecture and corresponding BI platforms 

allow the reuse of functions, access rights and the usage of uniform graphical user in-

terfaces (GUIs). Such a modular design not only supports a uniform look and feel, but 

also enables drill-through functionality. 

Another important aspect of flexibility is addressed by Li [2009]. He demands graphi-

cal system editors, allowing the accounting staff fast and easy modifications of the 

system (“power user concept”) and shifting the system responsibility from the IT-

department to the business side.  

In summary, EIS need a flexible architecture and data model to cope with change. The 

modification within the system should be handled by the business side itself. Tab. 32 

outlines the fourth design principle. 

Tab. 32: Design Principle #4: Flexibility 
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Principle #5: Design for Accuracy 

Executives currently see problems in terms of information accuracy delivered by EIS. 

Koh and Watson [1998] focus on the data planning and management of EIS. They em-

phasize the use of corporate-wide data standards and data stewards. Zairi et al. [1998] 

propose the integration of ongoing quality management practices (guidelines, measure-

ment and improvement) to ensure data quality over time. 

In terms of models, Cheung and Babin [2006] propose a central repository approach 

for master and meta data in order to maintain data consistency within central and de-

centralized data. Defined master data should ensure formal correctness. Defined meta 

data should ensure content correctness. As global data models have not succeeded 

within companies, the core corporate master and meta data need to be defined on cor-

porate or EIS level. Decentralized data must be defined and mapped within a corporate 

standard. Therefore, Mayer and Marx [2010] shift the focus on “information logistics”, 

the needed definition and scheduling of information flows, including validations, cal-

culations, and sign-offs integrated in workflows, before data is available within the 

EIS.  

In summary, EIS need to be accompanied by data quality management and an informa-

tion logistics concept. Tab. 33 outlines the fifth design principle. 

Tab. 33: Design Principle #5: Accuracy 

 

Principle #6: Fast prototype implementation 

Cost and time adequacy is a final challenge in EIS design. Guimares and Saraph 

[1991] and Byun and Suh [1994] advocate prototyping as a central development tech-

nique. In order to reduce efforts and costs, the usage of standardized dashboard appli-

cations is recommended. They are now available in the software portfolio of the large 

BI vendors. Therefore, they could be easily integrated into existing BI platforms. Fur-

thermore, they are delivered with exemplary design, graphics etc. But it must be eva-

Statement Design for accuracy

Rationale Overcome EIS inaccuracy (design gap #5)

Methodical 
Implications

Define EIS data management
Define EIS logistics concept

Model 
Implications

Use corporate meta- and masterdata repository
Use defined information workflows
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luated if they allow the realization of the design principles 1-5. Tab. 34 outlines the 

sixth design principle. 

Tab. 34: Design Principle #6: Fast Prototype Implementation 

 

C.5 Evaluation 

C.5.1 Prototype Description 

For prototype development, we set up a project with a large international chemical 

group, SAP, as software provider and a BI consultancy as implementation partner. To-

gether with the chemical group’s accounting team, we develop the prototype in an it-

erative way. In a first step, we analyze the SBOs, the processes, and organizational 

structures [Volonino, Watson 1991]. In a second step, we determine the corresponding 

information and functional requirements for the EIS, analysing the existing reports and 

report systems of the company and also using structured interviews [Stein 1995]. We 

challenge the identified business requirements with our design principles. This leads to 

an applicable specification. In a third step, we derive the corresponding data model 

and the user interface.  

For the implementation, the BI consultancy extends SAP’s Business Objects Xcelsius 

dashboard software, using a development kit. This results in a prototype based on an 

SAP business warehouse (BW). SAP software is not mandatory, as the concept could 

be realized with other vendor technologies as well. The prototype specification is out-

lined in the following Tab. 35. Abb. 16 shows the standard reporting structure and 

gives an impression of the interface design. For details please refer to the following 

link: http://www.sap.com/community/showdetail.epx?ItemID=20829. 
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Tab. 35: Specifications of the Prototype and Addressed Principles 

EIS Component Specification “Corporate Navigator” Addressed 

principles  

Information Five information clusters within a dashboard: financial accounting, man-
agement accounting, compliance management, program management, cash 
flow- and liquidity management  

1 

Function Analysis functions such as drill-down, trends, sensitivity analysis, drill-
through to the financial upstream systems 
Processing functions: comments, prints, e-mail 

2 

Interface Breadcrumbs, buttons instead of pull-down menues, three layer design of 
analysis: 

A. Corporate Portfolio with three KPIs 
B. Corporate Dashboard with about 20 KPIs 
C. Corporate Analyses with several detailed analyses  

3 

Data base and 
architecture 

Central group data warehouse architecture 4 

 

 

Abb. 16: Prototype “Corporate Navigator” – Three-Step Standard Reporting 
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C.5.2 Empirical Evaluation 

Along with the chemical group case, the prototype has been presented in single ses-

sions to six executives of large, international companies. With one exception, the 

companies were participants of our survey (Tab. 28). After demonstrating the proto-

type, the executives assessed it, applying the set of requirement criteria from the sur-

vey. The evaluation profile represents the average answers of the interviewees (Abb. 

17). 

 

 

Abb. 17: Evaluation of the Corporate Navigator Prototype 

The comparison of our prototype’s profile with the as-is and to-be profiles from the 

survey indicates the research progress: The usage of accepted development methods 

and the reference content improve the information completeness. Only for objective 

information, the result is still below the desired target. The executives mention that the 

information is currently not fully adjusted to their specific business model, e.g. prod-

ucts or leading organizational hierarchies. 

A more detailed functional analysis, merely with predefined analyses, leads to a sig-

nificantly better aggregation level and verifiability. The executives mention that the 

prototype is a significant improvement compared to both their paper-based reports and 

their intranet-based “pure” standard reporting without collaboration functionality. 
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The integration of executives not just into their information need analysis, but even 

into the user interface design and the iterative implementation, leads to a concise and 

easy-to-consume interface of the Corporate Navigator. Colours are only used to focus 

the attention on new information and important deviations. The hierarchical report 

structure (Abb. 16) and the capability to navigate through all reports intuitively just per 

mouse click and self-explaining symbols was well accepted by the executives. 

Flexibility is rated slightly better than the state of the art, but it is still below the de-

sired target state. The executives state that they could not really estimate how flexible 

the prototype is and therefore took a somewhat neutral position. As we use a data 

warehouse approach, new sources could be flexibly integrated. Furthermore, all re-

ports are set up in a self-contained way. Elements can be exchanged in our modular 

approach without affecting the overall system architecture. 

The correctness and reliability of the prototype are only conceptually discussed. While 

the first is ranked according to the current state, the executives state that reliability 

could only be assessed using the system over a longer period and as a “live” system in 

their IS landscape. Therefore, reliability receives a neutral ranking, which does not 

meet the target value. 

Finally, the cost adequacy is ranked below the level of existing approaches. As this is 

an inverse scale criterion, it is a better ranking. It shows that the executives appreciate 

low costs for EIS re-design, implementation, and maintenance. The time adequacy was 

ranked high. Due to the comprehensive pre-defined model, the design and implemen-

tation of the Corporate Navigator is not seen as a problem in terms of project duration. 

Overall, the empirical evaluation of the Corporate Navigator shows a research pro-

gress. The prototype is judged predominantly positive and demonstrates its utility. The 

limitations are part of future research and will be discussed in sec. 6. 

C.6 Conclusion and Future Research 

The objective of this article is to set out design principles for new-generation EIS. As a 

rich body of knowledge exists, their requirements and design principles seem to be 

well-established. However, our survey from the executive perspective shows that sig-

nificant design gaps exist, demanding a “new generation” of EIS.  

For each gap, we derive a design principle, merging existing knowledge of EIS re-

search and adding new insights from our survey. They range from “comprehensive 

information model”, “tailored functionality for analyzing and processing information”, 
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“design for ease of use”, “flexibility”, and “accuracy” to “fast prototype implementa-

tion”. Using a meta-model, we specify the design principles with a problem statement, 

a rationale, and implications in terms of method and model.  

The Corporate Navigator prototype incorporates these design principles. It differs from 

its predecessors, as it provides better functional completeness by providing reference 

content for managing a company. A three-step dashboard concept improves the re-

quired concise information presentation. An easy-to-use IS handling ensures the navi-

gation through the different hierarchical analysis levels. In addition to standard report-

ing, a flexible periphery for ad-hoc analysis, non-routine information, and direct links 

to upstream systems is outlined. 

However, limitations in terms of scientific rigor are given by the sample size. Con-

cerning the target group of executives, it should be acceptable nevertheless. Another 

limitation is that the design and evaluation entails some subjectivity.  

The small number of instantiations so far makes it impossible to definitively determine 

whether our design principles will meet executives’ objectives to be more business-

driven, applicable, and for direct use in practice than the state of the art. However, in-

corporating existing knowledge and focusing on current gaps, the results should con-

tribute to an ISDT for new generation EIS. 

Our future research is directed towards a long-term usage of the prototype, and we will 

use additional instantiations to determine the generalizability of the design principles 

on hand. Moreover, an empirical study is underway to identify different executive 

working profiles, working situations, and working styles in order to develop a more 

situational IS approach to better meet executives’ individual needs. 
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Beitrag D – IT-Unterstützung des Corporate Planning: 

Planung mit Szenarien und Risikoanalysen  

Tab. 36: Bibliografische Angaben zum Beitrag „IT-Unterstützung des Corporate Planning: 

Planung mit Szenarien und Risikoanalysen” 

Titel IT-Unterstützung des Corporate Planning: Planung mit Szenarien 

und Risikoanalysen 

Autoren Marx, Frederik 

Universität St. Gallen, Institut für Wirtschaftsinformatik, 

Müller-Friedberg-Strasse 8, 9000 St. Gallen, Schweiz  

frederik.marx@unisg.ch 

Publikationsorgan In: BI-SPEKTRUM, 5, 2010, S. 12-15. 

 

Zusammenfassung 

Das Versagen der unternehmerischen Planungsinstrumente in der Wirtschaftskrise hat 

dazu geführt, dass diese verstärkt auf dem Prüfstand stehen. Neben Effizienzbemü-

hungen wird wieder intensiver über Planungseffektivität u.a. mit Szenarioplanung und 

Risikoanalyse nachgedacht. Der nachfolgende Beitrag bettet diese Gedanken und wei-

tere fachliche Trends in die unterschiedlichen Aufgaben im „Corporate Planning“ und 

deren mögliche IT-Unterstützung ein. Hierdurch bietet er eine Orientierungsmöglich-

keit zur Einschätzung und Verbesserung der IT-gestützten Unternehmensplanung 

Stichwörter: Corporate planning, IT-Unterstützung 
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D.1 Einleitung 

Das Versagen der Planungssysteme in der Wirtschaftskrise hat zu einem Überdenken 

der eingesetzten Instrumente geführt. Unsere aktuelle Studie am St. Gallener Kompe-

tenzzentrum für Unternehmenssteuerungssysteme zeigt einen stärkeren Fokus auf die 

Instrumente der Szenarioplanung sowie der Risikoanalyse. Mit besseren Methoden 

und Modellen sollen zukünftige Entwicklungen früher erkannt und so entsprechende 

Massnahmen vorbereitet werden. Gleichzeitig wird noch immer beklagt, dass die Pla-

nung ineffizient ist. Sie dauert zu lange: Die Ergebnisse der Planungsrunden sind 

überholt, bevor sie kommuniziert sind. Ein weiterer Trend lautet daher: Vereinfa-

chung, Standardisierung und Integration. Vor dieser Ausgangssituation überrascht es, 

dass der Bereich der IT-gestützten Planung noch immer eher stiefmütterlich behandelt 

wird und in den Unternehmen eher in den Kinderschuhen steckt. Nur wenige Unter-

nehmen setzen dezidierte Planungslösungen ein, obwohl sowohl Planungsqualität als 

auch Planungseffizienz durch eine bessere IT-Unterstützung erreicht werden könnten. 

Die Forderung nach einer pauschalen IT-Unterstützung erscheint allerdings nicht an-

gebracht. Die Unternehmensplanung und ihre Teilsysteme benötigen eine differenzier-

te IT-Unterstützung. Dieser Artikel setzt sich daher mit dem sinnvollen Einsatz von 

IT-gestützter Planung auseinander. Der Artikel ist wie folgt strukturiert: Nach einer 

kurzen Übersicht über die fachlichen und informationstechnischen Grundlagen widmet 

sich der Artikel den aktuellen Trends in beiden Domänen. Abschliessend wird diese 

Diskussion zusammengefasst und ein Zielbild formuliert. 

D.2 Grundlagen Corporate Planning & Applikationstypen 

D.2.1 Corporate Planning 

Im Rahmen der Unternehmensplanung sind grundsätzlich zwei Planungsaufgaben zu 

unterscheiden. Zum einem gibt es strategische Planungsaufgaben, deren Zweck in der 

adaptiven Ausrichtung des Unternehmens liegt, d. h. in der Antizipation und Reaktion 

auf die Entwicklung des Marktes und die potentiellen Stärken und Schwächen der 

Wettbewerber. Zum anderen gibt es die eher koordinierend und integrativ wirkende 

operative Planung, die zur Abstimmung der unterschiedlichen Teilplanungen im Un-

ternehmen notwendig ist, die typische Budgetplanung. Die strategische Planung gibt 

hierbei den Rahmen für die operative Planung vor. Auch wenn die eine nicht nur adap-

tiv und die andere nur integrativ ist, so führt dieses Verständnis dennoch zu Unter-

scheidungen in wesentlichen Kriterien (siehe Tabelle 1). Neben diese beiden Instru-

mente tritt der Forecast (die Vorausschau) als drittes formalisiertes Planungsinstru-
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ment. Der Forecast dient als Input für die beiden Planungstypen, aber inzwischen auch 

als eigenständiges komplementäres Instrument, welches Soll-Wird-Vergleiche ermög-

licht. In der nachfolgenden Tabelle sind die Instrumente aufgeführt, die den sog. 

„Mainstream“ der Planungssysteme in der Unternehmenspraxis darstellen. 

Tab. 37: Kriterien von Planungsteilsystemen 

Kriterien Strategische Planung Operative Planung Forecast 
Ausrichtung/Ziel Adaptiv/Effektivität Integrativ/Effizienz Adaptiv/Effektivität & 

Effizienz 
Ergebnistyp/Primärer 
inhaltlicher Fokus  

Strategien bzw. Business 
Pläne/qualitative Inhalte 

Budget (GuV, Bi-
lanz)/quantitative 
Inhalte 

Forecast (GuV)/ 
quantitative Inhalte  

Zeitlicher Horizont/ 
Planungsmodus 

3-5 Jahre auf Jahres-
scheiben/fixer oder rol-
lierender Jahresbezug 

1 Jahr auf Monats-
scheiben/fixer Jah-
resbezug 

1 Jahr auf Monats- oder 
Quartalsscheiben/fixer 
oder rollierender Jahres-
bezug 

Komplexität Kreativ, komplex Strukturiert, relativ 
einfach 

Strukturiert, relativ ein-
fach 

Prozessrichtung Bottom-Up Top-Down bzw. 
Gegenstrom 

Bottom-Up 

Anzahl/Betroffene 
Einheiten 

Wenige Einheiten/ 
Corporate Center, Divi-
sionsleitung 

Viele Einheiten/
Tief in die Hierarchie 

Viele Einheiten/Tief in 
die Hierarchie 

 

Es wird oft vergessen, dass sich diese drei Planungsinstrumente anders ausgestalten, je 

nachdem, ob sie auf dem Corporate Level oder innerhalb der Funktionsbereiche bzw. 

Divisionen stattfinden. Im Bereich der strategischen Planung geht es auf dem Divisi-

onslevel um „Business Strategies“, d. h. um die Findung erfolgreicher Produkt-Markt-

Kombinationen. Auf dem Corporate Level geht es um „Corporate Strategies“, d. h. um 

die Hebung von übergreifenden Synergien, um Investitions- und Desinvestitionsent-

scheidungen und um die Abstimmung der divisionalen Strategien mit dem Corporate 

Center. Auch im operativen Bereich unterscheiden sich die Planungssysteme. Auf dem 

Funktions- bzw. Divisionslevel geht es um die integrative Abstimmung der Teilpla-

nungen entlang der Wertschöpfungskette. Auf dem Corporate Level geht es hingegen 

primär um die Kommunikation der Ergebniserwartungen an die Divisionen und erst 

nachgelagert um die Abstimmung der Leistungen der Corporate Services. Je nach Rol-

le des Corporate Centers fallen diese Aufgaben unterschiedlich integriert aus. Wäh-

rend in einer Finanzholding die Aufgaben per Definition getrennt sind, erfolgen sie in 

einer Managementholding stärker gemeinsam oder gar aus dem Corporate Center her-

aus. Für vollständig integrierte Unternehmen, d. h. Stammhauskonzerne mit funktiona-

ler Struktur, fallen die Planungsaufgaben des Corporate Centers mit denen der Divisi-

onen bzw. Funktionen zusammen (siehe Abb. 19). 
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D.2.2 Applikationstypen 

Im Bereich der IT-Unterstützung bieten Hersteller verschiedene Typen von Planungs-

applikationen, zum Teil mit redundanten Funktionalitäten, an. Abb. 18 ermöglicht ei-

nen Überblick über die existierenden Planungsapplikationen. Es ist zu unterscheiden 

zwischen konzeptorientierten, d. h. speziellen analytischen, Planungsapplikationen, 

generischen analytischen Applikationen, Integrationssystemen und Quellsystemen. 

 

Abb. 18: Planungslösungen 

Verschiedene Umfragen zeigen, dass MS-Excel noch immer die Planungswelten do-

miniert. Oftmals wird dies auf dem Corporate Level mit Konsolidierungslösungen für 

die Aggregation und Plankonsolidierung kombiniert. Diese Kombination hat sich als 

erfolgreich erwiesen, da keine zusätzlichen Lizenzkosten anfallen, auch wenn dies zu 

Lasten der Planungsqualität geht. Dezidierte Planungslösungen kommen auf Corporate 

Level bisher nur sehr selten zum Einsatz [Bange et al. 2008; Kemper, Pedell 2008; 

PriceWaterhouseCoopers 2009]. Anders sieht dies auf dem Divisionslevel aus, hier 

kommen zum Teil hochintegrierte und treiberbasierte Planungslösungen, zum Teil in-

tegriert im ERP, zum Einsatz. Noch weniger als finanzielle Planungslösungen kom-

men wirkliche strategische Tools zum Einsatz. Allenfalls BSC-Applikationen haben 

Eingang in die Unternehmenspraxis gefunden. Diese dienen allerdings mehr der Steue-

rung denn der Planung (siehe Abb. 20). 
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Abb. 19: Planung in Teilbereich 

 

 

Abb. 20: Status Quo in der IT-Unterstützung 

D.3 Trends im Corporate Planning 

Wie einleitend angedeutet, hat sich der Schwerpunkt im Corporate Management durch 

die Wirtschaftskrise wieder zur Planung verschoben. Die von uns befragten CEOs and 

CFOs gaben an, dass sie sich wieder verstärkter auf die Planung als auf die Steuerung 

konzentrieren (siehe Abb. 21). Die hier dargestellten Daten stammen aus zwei Unter-

suchungen im Financial Times Index 500 aus den Jahren 2008 und 2010. Es wurden 

die CFOs und CEOs der 250 grössten marktkapitalisierten Unternehmen angeschrie-

ben. In der ersten Untersuchung wurden 59 Fragebögen, in der zweiten Untersuchung 

wurden 42 Fragebögen retourniert, was einer Rücklaufquote von 23,6 % bzw. 16,8 % 

entspricht. Im Folgenden werden die Trends pro Instrument vorgestellt. 
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Abb. 21: Bedeutung der Planung 

 

 

Abb. 22: Trends in der Planung 

D.3.1 Strategische Planung 

Während die operative (Budget-) Planung relativ etabliert und formalisiert ist, kann 

dies für die strategische Planung nicht behauptet werden. Obwohl die Forschung im 

Bereich der strategischen Planung eine Vielzahl von strategischen Planungsmodellen 

und -instrumenten hervorgebracht hat, z. B. SWOT-Analysen, Szenarioanalysen, An-

soff- und BCG-Matrix etc., zeigen verschiedene Studien, dass der Einsatz dieser In-

strumente bisher nur relativ rudimentär erfolgt [Bange et al. 2008; Kemper, Pedell 

2008; PriceWaterhouseCoopers 2009]. Auch unsere Studie zeigt deutlich, dass die 

CEOs und CFOs hier Verbesserungspotential sehen. Die wesentlichen Trends betref-

fen strategische Instrumente der Früherkennung, der Szenarien und der Risikoanalyse 

(siehe Abb. 22).  
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D.3.2 Operative Planung 

Seit der Diskussion des „Beyond Budgeting“  standen im Bereich der operativen Pla-

nung Effizienzbemühungen deutlich im Vordergrund [Hope, Fraser 2003]. Ziel ist es, 

in Fortführung des strategischen Ansatzes den Freiheitsgrad der dezentralen Einheiten 

zu erhöhen und den Fokus auch auf operativer Ebene eher auf qualitative Inhalte als 

auf finanzielle Kennzahlen zu lenken. Weiterhin soll der Planungsaufwand durch den 

Fokus auf wesentliche Kenngrössen, verkürzte Planungszyklen und Automatisierung 

reduziert werden. Während sich der „Lean“-Gedanke langsam durchsetzt, hat sich der 

Gedanke der völligen Aufgabe der Budgetierung nicht etablieren können. Auch unsere 

Studie zeigt, dass die Optimierung der operativen Planung ein beständiges Thema ist. 

Neben der Automatisierung nimmt die Flexibilisierung, d. h. die wohlüberlegte An-

passung der Budgets bei absehbarer Nichteinhaltung, einen zunehmend höheren Stel-

lenwert ein (siehe Abb. 23). 

 

Abb. 23: Flexibilität in der Budgetplanung 

 

 

Abb. 24: Bedeutung Forecast 
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D.3.3 Forecast 

Der Forecast hat sich bei den meisten Unternehmen inzwischen als komplementäres 

Instrument durchgesetzt (siehe Abb. 24). Er dient primär als vorausschauendes Kon-

trollinstrument und weniger als Planungsinstrument und ist daher enger mit der opera-

tiven Planung als mit der strategischen Planung verzahnt. Die wesentlichen Entwick-

lungen betreffen die Konzeption des richtigen Instruments, da sich noch kein „Best 

Practise“ durchgesetzt hat: zwölf Monate versus vier Quartale, rollierender versus fi-

xer Forecast-Horizont, Integration mit der Budgetplanung. Hierbei wird ebenfalls ver-

sucht, den Aufwand der Forecast-Erstellung zu minimieren („Verhindern, dass 12-mal 

im Jahr geplant wird“) sowie die Qualität zu erhöhen, indem Methoden und Modelle 

angeboten werden. Die Trends werden in Abb. 25 zusammengefasst. 

D.3.4 Applikationsbezogene Trends 

Der Schwerpunkt der applikationsbezogenen Entwicklungen liegt im Bereich der „Fi-

nanziellen Planungsapplikationen“ für die operative Planung. Hier bestehen die Be-

mühungen darin, die Flexibilität von Excel mit der Standardisierung einer finanziellen 

Planungsapplikation zu verbinden („Excel Add-In“), die Integration von Teilplänen zu 

ermöglichen sowie die Administration zu vereinfachen und in die Hände des Control-

lings zu verlagern („Self-Enablement“ und „Poweruser“). Ein weiterer Trend besteht 

in der Einbindung der Planungsapplikationen in übergreifende BI-Suiten zur Nutzung 

übergreifender Meta-Daten, Stammdaten, Zugangsberechtigungen und Plattformen 

wie SAP Netweaver oder Mircosoft Sharepoint [Li et al. 2009]. Strategische Applika-

tionen finden sich hingegen nur selten im Angebot der Hersteller, obwohl hier – so 

unsere Umfrage – der grösste Bedarf liegt. Auch sind die strategisch benötigten Funk-

tionalitäten oftmals in mehreren Applikationen verteilt. Der Schwerpunkt liegt hierbei 

auf BSC-Applikationen sowie in der Visualisierung von Strategien (z. B. Y-Change 

und SAP Strategy Management). Strategische Planungsaufgaben wie Szenarioplanung, 

SWOT Analyse und strategischer Workflow werden selten bzw. gar nicht unterstützt 

[Wagner 2004]. Ein Grund besteht darin, dass die kreativen und stark qualitativen Pro-

zesse und Ergebnisse der strategischen Planung komplexer in IT abzubilden sind als 

die quantitativen und durch die Rechnungslegung weitestgehend modellierten Prozesse 

der operativen Planung. 
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D.4 Entscheidungsunterstützung 

Vor dem Hintergrund der fachlichen Trends und der IT-technischen Entwicklungen 

bietet sich ein neues Zielbild für die IT-gestützte Planung an (siehe Abb. 26). Der Vor-

teil einer einheitlichen finanziellen Planungsapplikation besteht in der IT-basierten 

Integration der divisionalen Planungen in die des Corporate Centers sowie der Integra-

tion von Forecast und operativer Planung in eine Planungslösung. Es können so Me-

thoden und Modelle in der Planung standardisiert und automatisiert werden, um die 

Effektivität und die Effizienz zu fördern. Auch um Administrationsaufwände zu mi-

nimieren, sollte die gleiche Applikation in allen Divisionen genutzt werden. Demge-

genüber stehen Lizenzkosten, die mit der Einführung einer Planungsapplikation ein-

hergehen. Vor diesem Hintergrund ist das aufgezeichnete Zielbild vor allem für Mat-

rix-Organisation und Stammhauskonzerne sinnvoll, die einen hohen Abstimmungsbe-

darf zwischen den einzelnen Funktionsbereichen haben. Für Finanzholdings und divi-

sional aufgestellte Konzerne scheint auf dem Corporate Level der aktuelle Status Quo 

auch weiterhin eine sinnvolle Systemlandschaft. Es bleibt anzumerken, dass gerade im 

strategischen Bereich nicht auf Office-Tools verzichtet werden kann, da die existie-

renden Applikationen hier nicht ausreichen. 

 

Abb. 25: Trends in der Planung 
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Abb. 26: Zielbild IT-Unterstützung 
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Abstract 

Striving for planning effectiveness and efficiency, corporate planning is subject to 

change. On the one hand, changed business requirements demand necessary adjust-

ments. On the other hand, new planning applications promise to facilitate corporate 

planning. To support an aligned development of corporate planning and business intel-

ligence (BI), an integrated maturity model is needed. Such a maturity model not only 

supports the assessment of strengths and weaknesses of a company's own efforts, but 

also provides an outlook on future developments in both domains. As current corpo-

rate planning maturity models do not address BI and existing BI maturity models lack 

a corporate planning functional perspective, this paper presents an integrated corporate 

planning and BI maturity model. 

Keywords: corporate planning, business intelligence, maturity model 

E.1 Introduction 

Corporate planning typically consists of four major planning subsystems: strategic 

planning, long-term planning, operational planning, and forecasting [Horngren et al. 

2008, S. 304; Malmi, Brown 2008, S. 291]. According to empirical studies, these sub-

systems change nearly every year regarding the planning content, models, and proc-

esses [Bange et al. 2008, S. 12]. Corporate planners are striving for more efficiency in 
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their field of work by reducing the partially large planning efforts and therefore modi-

fying the subsystems. Furthermore, effectiveness is a major change driver: Changing 

context variables such as economic situations, business models, technology develop-

ment, and innovations in corporate planning itself demand adjustments of corporate 

planning in business practice [Abernethy, Chua 1996, S. 569; Hope, Fraser 2003]. As 

corporate planning is heavily dependent on information technology (IT)-based plan-

ning applications, these are subject to change as well [Oehler 2006; Wagner 2004]. 

Furthermore, software vendors are pushing new planning applications into the market, 

driven by new technology possibilities and improved user interfaces and self-

administrable applications [Oehler 2006; Wagner 2004]. In this situation, corporate 

planners need orientation from functional corporate planning development and also 

from new BI possibilities. In addition, internal BI departments have to be aware of 

future corporate planning developments in order to support an adequate BI infrastruc-

ture. 

Maturity models are an established means to identify strengths and weaknesses of cer-

tain domains of an organization. They consist of multiple, archetypal maturity levels of 

a certain domain and can be used for organizational assessment and development. Our 

literature analysis shows that corporate planning maturity models do not or rarely ad-

dress BI [Gluck et al. 1980; Wagner 2004]. Existing BI maturity models lack a corpo-

rate planning functional perspective [Lahrmann et al.]. Following the design science 

paradigm of information systems research [Hevner et al. 2004; Peffers et al. 2007], this 

paper has the goal to bridge those gaps by outlining a combined corporate planning 

and BI maturity model. Such a model promises to assist aligned business and IT de-

velopment. 

After setting the methodical foundations (cf. section 2), we describe what corporate 

planning and BI entail (cf. section 3). Subsequently, we focus on the maturity model 

itself by identifying maturity models of planning (cf. section 4.1) and allocating plan-

ning applications on maturity levels (cf. section 4.2). We end with an evaluation of the 

aligned maturity model by using seven case studies (cf. section 5) and with a final dis-

cussion of our results (cf. section 6). 

E.2 Research Method 

According to March & Smith [1995], design research is defined to “produce and apply 

knowledge of tasks in order to create effective artifacts” that “serve human purposes”. 

In contrast to natural sciences, which aim for developing and verifying theories that 
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explain and predict behavioural aspects of reality, design research intends to advance 

existing capability limitations [Hevner et al. 2004]. Design research is therefore con-

sidered as a problem-oriented approach that aims for building and evaluating innova-

tive artifacts which can take the form of “constructs, models, methods, and implemen-

tations” [March, Smith 1995]. As the overall goal of this work is to draft an aligned 

corporate planning and BI maturity model, this paper adheres to the design research 

paradigm [Hevner et al. 2004; March, Smith 1995]. 

Maturity describes a “state of being complete, perfect or ready” [Simpson, Weiner 

1989]. In order to reach a desired state of maturity, an evolutionary transformation 

path from an initial to a target stage needs to be progressed [Fraser et al. 2002, S. 245]. 

Maturity models are used to guide this transformation process. Typically, a maturity 

model consists of several levels (also called stages) of maturity and a number of struc-

turing dimensions. Each level has its own distinguishing descriptor that provides a 

clear indication of the intent of the level and a detailed description or summary of its 

characteristics. Dimensions are specific capability areas structuring the field of inter-

est. Each dimension is further specified and described by a number of elements or ac-

tivities (or measures) at each maturity level [de Bruin et al. 2005, S. 5]. Several proce-

dure models have been developed that support the construction of maturity models 

[Becker et al. 2009; de Bruin et al. 2005], which are basically instantiations of the gen-

eral design science research process [March, Smith 1995; Peffers et al. 2007]. The ma-

turity model in this paper is constructed by using the procedure model by De Bruin et 

al. [2005] (c.f. Abb. 27). 

 

Abb. 27: Constructional Process 

As we have already outlined the scope of the maturity model in the introduction of this 

paper, we focus on the design and population phase of maturity model construction. 

As this paper represents research in progress, we focus on the construction of the ma-

turity model itself, neglecting the assessment model and the maintenance in this first 

iteration. By means of a literature analysis, we identify and describe relevant subsys-

tems of corporate planning and corresponding BI applications. These define the solu-

tion space for the maturity model to be constructed. Then we design and populate the 
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model by using an analytical top-down approach as proposed by De Bruin et al. 

[2005]. A top-down approach at first specifies the maturity levels and their descrip-

tions. In a second step, the corresponding characteristics are determined.13 We use an 

existing life-cycle model of organizations as underlying meta-model [Pümpin, Prange 

1991]. Organizational life-cycle models are a form of maturity models which describe 

the development of organizations by discrete stages and characteristics such as corpo-

rate strategy and organizational structure [Pümpin, Prange 1991]. Stages are seen as 

successful patterns of organizational design, due to their internal logic and integrity 

[Venkatraman 1989]. As a result of their superior organizational perspective, they not 

only influence the subsequent design of but also align corporate planning and BI [Eck-

erson 2009; Gluck et al. 1980; Moores, Yuen 2001]. To populate the meta-model, we 

use the result of the literature analysis by mapping corporate planning subsystems and 

BI application to the maturity levels as proposed by IS design models [Winter 2003]. 

For testing, we use seven qualitative case interviews evaluating the models at large 

organizations. According to Yin [2009], case studies are an established means for ex-

plorative analysis and validation. Finally, we deploy the model within this article. 

E.3 Corporate Planning and BI: an Overview 

In this section, we first provide an overview of corporate planning by outlining rele-

vant planning subsystems. Following, we identify corresponding BI applications. 

E.3.1 Corporate Planning Subsystems 

The planning system should support the systematic thinking and designing of the fu-

ture of a corporation and its major business units by defining goals in terms of strate-

gies and plans [Horváth 2001, S. 170]. Furthermore, planning is integrative, as it sets 

aligned goals in order to coordinate the company's different activities and resource 

allocation [Hansen, Van der Stede 2003, S. 415; Horváth 2001, S. 171]. Addressing 

those different targets, planning in research and practice has developed different sub-

systems: operational planning/budgeting, forecasting, and long-term/strategic planning 

[Bowman et al. 2006; Hahn, Taylor 2006, S. XIII]. 

Operational planning, also called action planning, focuses on integration and opera-

tional effectiveness, as it coordinates next year’s activities [Ekholm, Wallin 2000, S. 

535]. On a business unit level, it integrates the quantities of the functional part plans of 

                                              
13

  First, a bottom-up approach defines dimensions and characteristics representing maturity, and then descrip-

tions are derived from it. 
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sales, production, procurement, and staffing multiplied with standard prices or costs 

into one master plan or master budget. On a corporate level, it integrates the budgets of 

the business units into one corporate budget [Churchill 1984]. A key characteristic of 

operational planning is the top-down or bottom-up budgeting process once a year.  

Forecasts are predictions of the development of real-world phenomena related to the 

corporation. In the planning system, they are used as input for the planning process or 

as a complement to the operational budget [Ekholm, Wallin 2000, S. 535]. They 

prompt the management to look at risks and opportunities not anticipated in the budget 

[Clarke 2007, S. 22].  

Long-term planning broadens the focus of the management attention not only on short-

term goals, but also on the long-term development of the company. Long-term plan-

ning often has a scope of three to five years. Therefore, it is heavily based on advanced 

forecasting tools, including trend analysis and regression. Long-term planning has 

been traditionally focused on financials [Gluck et al. 1980].  

With the strategic management approach, long-term planning shifts to strategic plan-

ning, emphasizing strategic thinking and adaptation to the environment [Bowman et al. 

2006, S. 37]. Its focus shifts on visions, missions, and strategies, i.e. on (qualitative) 

content and innovations rather than on financials/budgets, on the exploration of alter-

native futures rather than on the extrapolation of historical business data [Hahn, Taylor 

2006, S. XIII]. The crafting of strategy calls for a specific strategy process and strate-

gic instruments, e.g. strength, weakness, opportunities, and threat (SWOT) analysis, 

business portfolio approaches, the balanced scorecard (BSC) etc. [Bowman et al. 2006, 

S. 37]. 

Strategic planning is input for operational planning. Forecast, planning, and opera-

tional figures are used for comparisons. The following functional map (cf. Abb. 28) 

depicts the planning subsystems and their relationships. It extends the work of Frezatti 

et al. [2009] by a forecasting function as described above. 
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Abb. 28: Corporate Planning Subsystems 

E.3.2 BI Application Types 

Since the 1960s, the support of corporate management with IS has been an ongoing 

topic. From the support of transactional processing and reporting (transaction process-

ing systems), the development of IT leads to an evolution of IS-based managerial deci-

sion support systems (DSS) [Clark Jr. et al. 2007]. In addition to applications, the cor-

porate IS landscape also encompasses integration infrastructure, such as DWs and en-

terprise application integration systems, which are necessary to enable the communica-

tion and information sharing between the applications [Schelp, Winter 2007]. This 

leads to widespread accepted reference architecture models of BI, oriented towards the 

IS pyramid, incorporating source systems, integration infrastructure, and analytical 

applications [Schelp, Winter 2007; Watson 2009]. Following Watson, “business intel-

ligence is a broad category of applications, technologies and processes for gathering, 

storing, accessing, and analyzing data to help business users to make better decision” 

[Watson 2009, S. 491]. As we aim at the identification of real-world designs in the 

field of corporate planning, we outline the relevant BI applications as identified in the 

literature [Baars, Kemper 2008; Wagner 2004]. In doing so, we focus on standard 

software components, as this has been established in the field of corporate manage-

ment [Bange et al. 2008; Oehler 2006, S. 109]. The following Tab. 39 shows the port-

folio of available BI applications. The focus is on analytical applications, but we also 

provide relevant integration systems and source systems. The descriptions are derived 

from the literature [Baars, Kemper 2008; Oehler 2006, S. 109; Schelp, Winter 2007; 

Wagner 2004]. Examples of standard software from three leading vendors are pro-

vided [Gartner 2010]. In terms of analytics, we follow the differentiation proposed by 

Baars and Kemper [2008] and distinguish between generic and concept-oriented appli-
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cations. The latter are incorporating business logic (models and workflows) and are 

specific to some planning subsystems. 

Tab. 39: Relevant BI Applications 

 

E.4 Design and Population of the Maturity Model 

We now focus on the model construction itself. As mentioned above, we follow the 

top-down process of maturity model construction. First, we specify the meta-model 

and populate the maturity levels from a planning perspective by outlining characteris-

tics of the different dimensions. In a second step, we allocate the identified BI applica-

tions to the maturity levels. 

E.4.1 Meta-Model and Corporate Planning Maturity Levels 

The sequence of the outlined corporate planning subsystems reveals a first glance at 

corporate planning maturity, as these instruments have been developed in literature 

and business practice in historical order [Bowman et al. 2006]. In order to be effective 

and efficient, however, these corporate planning subsystems need to be tailored to each 

other and to the contingencies of the company [Abernethy, Chua 1996]. As empirical 

analyses show, the design of corporate planning systems is mainly influenced by the 

organizational structure (e.g. size and diversification) and corporate strategy (e.g. 

growth or cost-orientation) [Grinyer et al. 1986; Yasai-Ardekani, Haug 1997]. To inte-
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Spreadsheet applications are highly used for decentralized and 
centralized calculation of planning figures in corporate planning. 
Advantages of spreadsheet solutions are the high degree of modeling 
flexibility, the user-friendliness and the low initial costs.

The central feature of OLAP applications is multidimensional data 
modeling. OLAP is interesting for corporate planning as it allows 
aggregation and even some moderate levels of financial consolidation of 
data along the corporate organizational and product hierarchies and 
some calculations, such as contribution margins.

Consolidation applications are preliminarily designed for financial 
consolidation according to legal requirements and for management 
consolidation. Sometimes, consolidation applications are also used for 
data loading and the aggregation of planning values.

Financial planning applications provide tools for the flexible development 
of planning models and offer planning functionalities like allocation, 
distribution, simulations, and scenarios. Often, they are based on OLAP 
databases. Usually, these planning applications support the planning 
workflow from data loading up to reconciliation.

Strategic planning solutions especially address strategy formulation and 
visualization and the subsequent defining and tracking of strategic 
initiatives. They support quantitative data and allow linking corporate 
strategy KPIs to divisional strategy KPIs and also to KPIs of strategic 
initiatives and projects. Often, they include BSC approaches for 
cascading strategic targets.

In terms of integration systems, the data warehouse centric architecture 
has been established. The DW (and data marts, as a subset of the DW) 
serves as data integrator from diverse source systems and as data 
provider and storage for the following analytical applications. 
Enterprise resource planning systems (ERP) are important data sources 
for corporate management. They are used to support transactions along 
business processes. ERP also offers specific modules supporting 
integrated operational planning, but today ERP focus more on 
transactions processing than on planning.
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grate these contingencies and subsystems and to derive a consistent maturity model, 

we choose a life-cycle model of organizations. We select the model of Pümpin and 

Prange, as it is based on further maturity models of organizational development and 

provides the needed perspectives of corporate strategy and organizational structure 

[Pümpin, Prange 1991]. We map the planning subsystems and their characteristics ac-

cording to the requirements of the stages. The allocations are based on the results of 

corporate planning contingency research [Grinyer et al. 1986; Yasai-Ardekani, Haug 

1997] and – as proposed by Becker et al. [2009] – on the reuse of (the few) existing 

planning maturity models [Gleich et al. 2006; Gluck et al. 1980]. In the following, we 

describe the maturity levels according to corporate strategy, organizational structure, 

and the planning system: 

Level 1: Informal planning: The company is in its pioneering phase. Therefore, corpo-

rate strategy is focused on shaping its success potential in terms of technology and 

markets. As the company is small and the leadership is centred on the company’s 

founder, there is no need for a formal planning system. 

Level 2: Corporate operational planning: The company is in its first growth phase 

exploring its success potentials and markets, but also focusing on operational effec-

tiveness. The structure is driven by specialization and oriented along the value chain. 

The diversification is still low. The increasing size demands a formalization of corpo-

rate management. Therefore, the planning system consists of an integrated operational 

planning. Out of top-down targets, the annual budget is generated by a bottom-up 

process. The operational planning system is complemented by a forecast, predicting 

the development for the current year and allowing reactions to meet the budget. Long-

term and strategic planning is done informally by top management. 

Level 3: Corporate financial planning: The company is in its second growth phase. 

The increasing size and diversification leads to divisional group structures. Manage-

ment is decentralized with much autonomy and full responsibility: Operational plan-

ning and strategy development is done on a divisional level. The corporate centre is 

staffed minimally and has its focus on financial planning and control: Annual budgets 

are the main focus of the corporate planning process complemented by a financial 

forecast. As corporate managers and planners have to learn to balance resources be-

tween divisions in the long run, the planning system is supplemented by financial-

oriented long-term and cash-flow planning. The long-term planning is focused on three 

to five years and sets objectives for the annual budget of the divisions. Formal corpo-
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rate strategic planning is missing. Divisions may develop their own strategic planning 

system. 

Level 4: Corporate strategic planning becomes necessary, as the company shifts from 

internal growth to external growth (e.g. acquisitions) and develops matrix structures 

that demand cross-divisional coordination. Divisions are responsible for strategic 

planning, budgeting, and capital expenditure, but the corporate centre reserves the 

right to ensure that divisional strategic plans are sound and fit in with the corporate 

development. The corporate centre also sponsors and launches certain strategic initia-

tives. Corporate planning shifts from pure financial planning to a balanced planning of 

financial and qualitative information: Next to the annual budget and forecast, there is a 

formalized strategic planning with a horizon of three to five years as complement to or 

instead of financial long-term planning. Supporting the forward-looking shift, forecast 

and strategic planning use rolling horizons. Corporate strategic planning is done by 

integrating or setting targets for divisional strategic business plans. The strategic plan-

ning sets multi-dimensional targets for the annual budget, e.g. by using BSC dimen-

sions. Other strategic instruments, e.g. scenarios and simulations, are implemented as 

well. 

Level 5: Corporate strategic management: The company manages hundreds of differ-

ent evolving and also declining businesses. Strategic thinking is well spread all over 

the company. In order to align the different strategic initiatives within the company, 

strategic planning and operational planning are integrated into a company-wide plan-

ning framework, which consists of a long- and a short-term integrated strategic plan-

ning process, balanced in terms of financial and qualitative information. Both instru-

ments shift from fixed to rolling planning horizons. This especially addresses a shift 

from operational planning and complementing forecast to a single rolling operational 

planning. Driven by planning efficiency and in order to compensate problems which 

are associated with a complete central framework, the corporate centre only requests a 

reduced set of key performance indicators (KPIs). The corporate centre reserves the 

right to selectively reduce the autonomy of divisions as financial pressure increases. 

E.4.2  IT Support of Maturity Levels 

After the outline of the maturity levels and their planning subsystems, this section al-

locates the identified BI applications to the maturity levels, using an analytical and an 

empirical approach. Analytically, the allocation is done by mapping the capabilities of 

the applications with the requirements of the maturity levels and by integrating results 

of the existing knowledge base [Bange et al. 2008; Oehler 2006, S. 109; Wagner 
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2004]. In order to refine the analytical results, seven explorative case studies of corpo-

rate planning systems of large enterprises have been carried out (see also next section). 

As shown by the empirical groundwork, the maturity model needs to differentiate be-

tween central and decentralized planning applications to reflect the corporate planning 

applications landscape properly. The results of the mapping are described below: 

Informal lanning is characterized by a small enterprise size and the lack of a formal 

planning system. Therefore, corporate planning is only supported by the use of spread-

sheet solutions. 

Corporate operational planning is realized by using ERP solutions or finance-oriented 

planning applications. ERP solutions usually provide an integrated model especially 

designed for the operational planning of functional organizations. Alternatively, finan-

cial planning applications provide and integrated planning model. They need more 

modelling up front, but are recommended if operational planning is heavily oriented 

around finances. Forecasts are usually prepared outside the dedicated planning appli-

cations using spreadsheet solutions. 

Corporate financial planning is associated with larger divisional enterprises. At the 

corporate level, there is usually a financial planning solution, which is used for the 

necessary advanced forecasting, long-term planning, and portfolio cash-flow planning. 

This solution is also used for target communication, data loading, aggregation, and the 

reconciliation of divisional planning data. The planning and forecasting of divisions 

and subdivisions is prepared in a decentralized way, either using MS Excel or – in the 

case of larger divisions – individual decentralized financial planning applications or 

ERP solutions. In order to avoid initial costs associated with dedicated planning solu-

tions, companies use their existing financial consolidation application to aggregate 

planning data. Operational planning is done in a decentralized way. Strategic planning 

is done informally at the corporate level. Divisions may use their own strategic plan-

ning application. 

Corporate strategic planning adds a specific strategic planning solution to the applica-

tions used at the level of corporate financial planning. Even if there is a need for full 

strategy formulation support, the focus is normally only on tools for strategy visualiza-

tion, managing strategic initiatives and BSC. Quantitative information, SWOT analy-

ses, and portfolio planning are still mainly realized outside of enterprise tools, using 

spreadsheets and other desktop applications, e.g. MS Word and MS PowerPoint. 

Corporate strategic management: This level needs a company-wide integrated frame-

work for strategic planning on long- and short-term levels. This demands a solution 
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which integrates the strength of financial and strategic planning applications. Next to 

financial aggregation, quantitative data should also be handled along the company hi-

erarchies. Strategic initiatives should be based on the same data model as financial 

planning, so that strategic planning and tracking of cross divisional initiatives become 

fully integrated into the organizational structure.  

The following Abb. 29 provides an overview of the combined maturity model. We 

differentiate the dimensions of corporate (planning) contingencies, corporate planning, 

and BI. These group the sub-dimensions of corporate strategy, corporate structure, op-

erational planning, forecasting, strategic planning, decentralized and central applica-

tions. 

 

Abb. 29: Combined Maturity Model 

E.5 Test and Evaluation 

As prescribed by the development process and also by the design science research 

[Peffers et al. 2007], maturity models need to be tested and evaluated with regard to 

content completeness and accuracy. As proposed by design science research, we fol-

low an analytical and empirical evaluation strategy [Pries-Heje et al. 2008]. 
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Analytically, the combined model can be considered to be comprehensive, as it ad-

dresses all relevant dimensions of corporate planning as identified by our literature 

research. Furthermore, it enhances them with regard to corporate characteristics (strat-

egy and structure), and it also adds BI dimensions. Therefore, it should support the 

envisaged business and IT alignment.  

In order to confirm the maturity model empirically, we conducted qualitative case in-

terviews with seven large European companies, each lasting about 120 minutes. In 

each case, interview partners from corporate management accounting with responsibil-

ity for the BI systems were selected to capture the required holistic view on corporate 

planning and BI. After a first interview session, the cases have been sent back for the 

verification and completion of open questions. The interview-questionnaire contained 

qualitative open questions structured considering corporate strategy, organizational 

structure, corporate planning, and usage of BI. As a result, we have been able to iden-

tify the assumed maturity levels. The characteristics of the examined cases are pre-

sented in Abb. 30. 

 

Abb. 30: Case Comparison 

The cases confirm the model, as each case can be matched to one of the maturity lev-

els. In consequence, it can be assumed that the combined maturity model measures 

corporate planning systems and the corresponding BI of further companies as well. 

Nevertheless, the presented combined maturity model needs further testing, as it will 

help to further refine the combined maturity model and increase the scientific rigor of 

the artifact. 

E.6 Conclusion and Outlook 

Corporate planning is subject to change, from a business and BI perspective as well. 

As maturity models are an established means for organizational assessment and 

planned organizational development, we developed a combined maturity model inte-
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grating both domains. The derived model promises to support the aligned development 

of corporate planning and BI. 

The next step of research will be the design of a corresponding assessment instrument, 

e.g. a questionnaire. Along with the development and the empirical testing of the as-

sessment, the maturity model is also subject to further refinement and evaluation. Be-

sides these aspects, future research should be devoted to the contextual and BI aspects 

of the model. Due to model simplicity, the used meta-model assumed a linear devel-

opment of corporations and focused on only two contextual dimensions. Addressing a 

complex reality, additional contextual factors, e.g. the environment, should be inte-

grated into the combined maturity model. As the derived BI dimension only focuses on 

planning applications so far, other BI aspects relevant to corporate planning, such as 

BI platforms (i.e. the integration into other analytical applications, shared data infra-

structure), should be addressed by the model's next iteration. 
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Abstract 

Grounded in legal and management requirements, information system (IS)-based fi-

nancial consolidation is a central component of financial reporting and decision mak-

ing for large international companies. Currently, financial consolidation applications 

are confronted with a variety of new requirements: higher change rate of (semi-) legal 

reporting standards, higher internal dynamics, increased report frequencies, and higher 

demand of software usability. Despite its importance, financial consolidation is under-

represented in accounting information systems (AIS) research. This paper aims at sys-

temizing (new) requirements from an external and internal perspective as well as from 

a consumer and supplier perspective. The analysis of six leading consolidation applica-

tions identifies three gaps concerning functional incompleteness, an unclear profile of 

applications concerning stand-alone solutions or integrated modules of a Business In-

telligence (BI) suite, and missing flexibility. In order to overcome these gaps, this ar-

ticle recommends a distinction between core, advanced, and shared capabilities, a situ-

ational design in front existing BI capabilities and organizational demand, and a flexi-

ble architecture concept. 
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F.1 Introduction  

The rationale for financial consolidation is grounded in the purpose to represent the 

company and its divisions as one single entity. This means to eliminate capital inter-

ests, internal transactions, and internal results between legal entities and business seg-

ments in order to present a true and fair view of the wealth of the corporation [Ananda-

rajan et al. 2004; Weissenberger et al. 2004]. Despite its origin in the internationally 

accepted accounting principles (IAAP) and other local accounting standards 

[Ernstberger, Vogler 2008], complex organizational structures, internal markets, and 

the harmonization of financial reporting have also turned financial consolidation into a 

needed component of internal management reporting [Mayer, Krönke 2010]. In conse-

quence, this leads to more dynamic (e.g. by new reports, in-depth analysis, and organi-

zational restructuring), which is fairly new to financial consolidation (departments). In 

addition, the rules of IAAPs are also much more changing compared to their local pre-

decessors and are also demanding ongoing modifications of financial consolidation 

[Fisher 2007]. 

Based on legal requirements, financial consolidation applications have developed into 

an established part of the corporate center IS environment [Duh et al. 2006; Rom, 

Rohde 2006]. The consolidation software market has long been dominated by some 

strong local vendors providing dedicated solutions for their home market, such as SAP 

in Germany, Hyperion in the US, Cartesis in France, and Frango in Scandinavia 

[Fuchs, Bange 2010]. The ongoing development of those solutions has led to a mature 

capability level. However, driven by the internationalization of accounting standards, 

the local perspective of the applications has been given away, leading to international-

ly applicable consolidation applications and in consequence to an international market 

for the latter. This has also been forced by the acquisitions in the vendor landscape of 

Business Intelligence (BI) (e.g. the acquisitions of Hyperion by Oracle, Business Ob-

jects by SAP, and Cognos by IBM) [Fuchs, Bange 2010]. In the following, single iso-

lated consolidation applications become now branded as parts of broader BI suites and 

are sold by promises of higher integration into data warehouse environments and the 

sharing of advanced reporting capabilities, front-ends, access rights, and workflow 

capabilities [e.g. Sap 2010].  
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On the customer side, various studies report trends to streamline financial and man-

agement accounting, e.g. into highly automated shared service centers and analytical 

competence centers [Cooper, Dart 2009]. Among other things, this results in ap-

proaches of enterprise-wide ERP systems with harmonized financial master data and 

financial data warehouses. Furthermore, BI and web technologies have established for 

management and financial accounting [van der Walt, du Troit 2007; Wixom, Watson 

2010], which in turn leads to higher expectations regarding timeliness and quality of 

data, and software convenience [Vasarhelyi, Alles 2008]. Practitioners still often re-

port dissatisfaction with the capabilities of their consolidation application: Consolida-

tion runs are too slow. The applications are incomplete and not flexible enough to cope 

with the changing requirements. The promised integration into BI suites has not taken 

place [Krönke, Marx 2008; Mayer, Krönke 2010]. 

Despite their importance, the mentioned challenging new requirements, and the re-

ported dissatisfaction of practitioners, research on accounting information systems 

(AIS) does not yet focus on consolidation applications and analytical applications 

[Rom, Rohde 2007]. Scientific research focuses on accounting standards from a legal 

perspective [e.g. Ernstberger, Vogler 2008; Wagenhofer 2009], on ERP systems, and 

on whole BI suites [e.g. Duh et al. 2006; Rom, Rohde 2006]. Only selectively, features 

of consolidation applications are discussed, e.g. using the extensible business reporting 

language (XBRL) for electronic financial reporting [Debreceny, Gray 2001; Spies 

2010] or temporal IS capabilities to cope with changing meta data and master data 

[Fisher 2007; Koncilia 2003]. On the other hand, practice-oriented research, mostly of 

BI consulting firms and the software vendors itself, provides white papers and books 

regarding software capabilities, but often neglects a critical perspective [e.g. Fuchs, 

Bange 2010; Sap 2010]. 

In the light of those considerations, the purpose of this article is tripartite: develop and 

validate a consistent set of current requirements of consolidation applications, analyze 

the maturity/state of the art of existing applications, and derive design guidelines to fill 

potential gaps. 

F.2 Research Methodology 

Developing requirements and design recommendations, this article adheres to the de-

sign science approach of research, which aims at creating innovative and useful arti-

facts that solve relevant design problems in organizations [Hevner et al. 2004; March, 

Smith 1995]. In the last decade, design science has been driven by Information Sys-
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tems (IS) research [Winter, Baskerville 2010], but has also been strongly recommend-

ed for management [van Aken 2004] and accounting research [Kaplan 1998; Kasanen 

et al. 1993; Labro, Tuomela 2003]. Following Walls [1992] and Gregor [2006], essen-

tial results for IS design are requirements and guidelines of the meta-design or model 

of an IS, which are addressed in this paper. In order to design relevant, but also rigor-

ous artifacts, the design science community proposes different research processes. Pef-

fers et al. [2007] outline six research phases: (1) identify a problem and motivate, (2) 

define objectives for a solution, (3) design and develop, (4) demonstrate, (5) evaluate, 

and (6) communicate. As mentioned by Peffers et al. [2007], there is no expectation 

that researchers would always proceed in sequential order from activity 1 through to 

activity 6. As the central objective of this article is to define current requirements, this 

paper is focused on phases 1 to 3, leading to the following article structure:  

 Identify a problem and motivate: The article is motivated by current develop-

ments that challenge existing consolidation applications (sec 1.)  

 Define objectives for a (IS) solution: After the necessary foundations of consol-

idation applications, application design and requirements definition (sec. 3), this 

article identifies three different stakeholder perspectives in order to systematize 

and summarize the broad range of requirements of consolidation applications: a 

legal and external stakeholder perspective, an internal management perspective, 

and a supplier or management accounting / IT department perspective (sec. 4). 

In a second step, the three perspectives are merged, detailed and validated with 

an expert focus group, resulting in one final set of requirements. A subsequent 

examination of six leading consolidation applications, using in-depth interviews 

at large international enterprises, identifies potential gaps (sec. 5).  

 Design and develop: For development, this article focuses on the outlined gaps 

and provides design guidelines for each gap. (sec. 6). This article does not sub-

stantially evaluate the guidelines. These areas should be the subject of further 

research. 

F.3 Foundations 

F.3.1 Consolidation Applications 

Consolidation applications are part of accounting information systems (AIS), which 

are socio-technical IS combining the capabilities of information technology (IT) with 

traditional accounting methods and controls [Romney, Steinbart 2009]. More specifi-
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cally, AIS encompass accounting-related transactional enterprise resource planning 

(ERP) applications, e.g. for financial accounting and cost accounting, and analytical 

applications, e.g. applications for planning, reporting, and consolidation [Rom, Rohde 

2007]. In general, analytical applications encompass all systems supporting the man-

agement and knowledge worker with information and needed functionality. Therefore, 

they need aggregated and historical data and are normally based on a data warehouse 

(DW) serving as data integrator, central data provider, and storage [Wixom, Watson 

2010]. Incorporating functionality, the definition of analytical applications reflects the 

fact that more and more specialized applications can be found on the analytical layer. 

Incorporating knowledge workers, it reflects the fact that analytical applications are 

not often directly used by executives themselves, but by knowledge workers such as 

financial and management accountants [Chamoni, Gluchowski 2006]. Lately, the term 

business intelligence (BI) has gained significant popularity, integrating different as-

pects of IS-based managerial support [Davenport, Harris 2007]. BI is seen as “... a 

broad category of applications, technologies, and processes for gathering, storing, ac-

cessing, and analyzing data to help business users to make better decisions” [Watson 

2009]. This definition reflects not only the growing importance of analytical applica-

tions, but also the fact that consolidation applications are no single isolated solutions, 

but are embedded in a BI environment.  

F.3.2 Application Design 

Modern applications are based on a layered architecture, typically consisting of a pres-

entation layer, functionality layer, and a data layer [Alonso et al. 2004]. The presenta-

tion layer incorporates the interaction of the application with the user, e.g. using a 

graphical user interface. The functionality layer implements the functional logic of the 

application. The data layer consists of the necessary data objects and data management 

functions.  

Consolidation applications are often in the middle between so-called concept-oriented 

and generic applications [Kemper et al. 2006, S. 84 f.]. Concept-oriented applications 

are based on a reference model incorporating “best practice” or “best of breed” [Beck-

er et al. 2002, S. 1295]. They are delivered with dedicated business logic, e.g. specific 

consolidation functions, consolidation workflow, and accounting objects which have 

to be customized during the software introduction. In contrast, generic applications are 

more or less a tool box or work bench, providing some kind of functionality for model-

ing data objects, functions, processes, and data models, applicable for various contexts 
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[2008]. Concept-oriented applications are favoured in terms of fast software introduc-

tion, but also because of the certainty that they comply with reference requirements. 

However, the flexibility is restricted to the capabilities foreseen in the reference model 

[vom Brocke 2003, S. 101]. Unanticipated customization or changes within operation 

demand a tool box or application programming interfaces (APIs) and often result in 

expensive software development projects [Chamoni, Gluchowski 2006, S. 8]. For both 

types, traditional applications typically couple all three layers tightly [Ganczarski, 

Winter 2008]. In contrast, as mentioned before, consolidation applications are more 

and more part of whole BI suites. Beyond data integration using a data warehouse, BI 

suites aim at sharing application functionality incorporated into dedicated modules, 

e.g. for reporting, planning, workflow, and master data management etc. Therefore, 

modern BI suites apply further software design criteria, such as avoiding redundancies, 

functional reuse, and modifiability [Ganczarski, Winter 2008; Rom, Rohde 2006].  

F.3.3  Requirements 

Requirements can be defined as “prerequisites, conditions or capabilities needed by 

users (individuals or systems) to solve a problem or achieve an objective” [IEEE 

1990]. It is common to distinguish between functional and non-functional require-

ments [IFPUG 2010; Landes, Studer 1995; Paech, Kerkow 2004; van Lamsweerde 

2001]. Functional requirements define “what” the system should or must do [Paech, 

Kerkow 2004; Sommerville 2010] - “a function that a system (...) must be able to per-

form” [IEEE 1990]. Examples of functional requirements could be a function for debt 

consolidation or role-based access rights. Non-functional requirements, in contrast, 

define how well the IS performs within the given environment [Paech, Kerkow 2004; 

Robertson, Robertson 2006]. These requirements thus comprise properties and charac-

teristics under which the system must operate. Typical examples of non-functional 

requirements are “reliability” and “scalability” [Chung, Sampaio de Prado Leite 2009]. 

Next to the user perspective, also called black-box view [Dietz 2007], some commen-

tators suggest that requirements should also include a supplier perspective. The latter 

is about “how” the IS is brought to life. This incorporates the fact that a system must 

be compatible with its environment, limiting the design freedom [Dietz 2007; Ko-

tonya, Sommerville 1998]. It is also called the constructional or white box view [Hoo-

gervorst 2009]. Examples of constructional requirements are “standardized dialogs”, 

“multilingual interfaces”, “service-oriented architecture”, and “client-server architec-

ture with thin clients”. 
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F.4 Overview of Requirements 

In the following, this paper derives a model of requirements from different stakeholder 

perspectives as proposed for information systems (IS) engineering  – a so-called view-

point-oriented requirements definition [Darke, Shanks 1996; Leité, Freeman 1991]. 

The paper differentiates between external and internal stakeholders [Goncharov et al. 

2009] and, following the discussion of section 3.3., between a consumer and a supplier 

perspective [Dietz 2007]. This results in a stakeholder matrix (Tab. 41). As this paper 

focuses on the customer side, the vendor perspective will not be followed in terms of 

requirements. 

Tab. 41: Stakeholders of Financial Consolidation 

Requirements External Internal 
Consumer Investors, auditors, legal and tax 

authorities (sec. 4.1)  
Management (sec. 4.2) 

Supplier Vendors (not followed) Accountant (sec. 4.3) 

F.4.1 External Consumer Perspective: Legal Requirements and 

Financial Accounting 

The purpose of financial accounting (FA) and reporting is to provide stakeholders with 

reliable and traceable information about the (financial) wealth of the corporation, its 

legal entities and major business segments [Anandarajan et al. 2004]. Therefore, finan-

cial accounting collects, classifies, and computes quantitative, foremost financial, in-

formation about the organizational activities according to accounting standards 

[Horngren et al. 1999]. For large enterprises, the legal requirements for consolidation 

are derived from a multitude of local and fewer international accounting standards. 

Local accounting standards, further considered as local generally accepted accounting 

principles (GAAPs), are often enacted by the legislature and codified, e.g. the German 

GAAP or the UK GAAP, and are accompanied by court decisions and reporting prac-

tice. Together, those codified and non-codified rules have to be observed in preparing 

financial statements by legal entities, which are the basis for distributable income, tax-

es, and other provisions. Holding or parent companies having one or more subsidiaries 

need to prepare additional consolidated statements, leading to two sets of accounts: 

unconsolidated (single) accounts and consolidated (group) accounts [Ernstberger, 

Vogler 2008; Goncharov et al. 2009]. In most cases there are also tax accounts. These 

different account sets are based on different properties and are adjusted to the specific 

reporting needs and stakeholders.  
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Due to cross-listings or a perceived need for more investor reporting, multinational 

companies have started to apply International Financial Reporting Standards (IFRS) 

and/or US-GAAP to consolidated statements. Furthermore, some stock exchanges de-

mand IAAP within their listing regulations. This leads to a third or fourth set of ac-

counts. In order to reduce accounting efforts, some governments have started to allow 

publicly listed companies to substitute IAAP for local GAAPs with regard to consoli-

dated statements. Since 2005, all publicly traded companies in Europe have been re-

quired to prepare consolidated statements under IFRS. Non-publicly traded companies 

are also allowed to apply IFRS for consolidated statements [Ernstberger, Vogler 

2008]. As a result, companies have to cope with a multitude of local GAAPs and even 

more than one GAAP at corporate level. Reclassification and currency conversions are 

necessary in order to transfer the single accounts to group accounts, but also to bridge 

the differences between the different GAAPs at corporate level. 

The GAAPs not only specify accounts but also consolidation methods, the necessary 

calculation steps to display the company as one entity. In the following, the article fo-

cuses on IFRS, as this is the dominating accounting principle in Europe [Wagenhofer 

2009]. The (1) capital consolidation is necessary to offset the parent’s interest in the 

subsidiary entity against the apportionable share of the subsidiary company's equity. 

According to the share of the parent, IFRS distinguishes the methods of full consolida-

tion, of proportional/partial consolidation, and of at-equity consolidation (IFRS 3). The 

(2) debt consolidation is necessary for the mutual elimination of intra-company claims 

and liabilities from intra-company credit and commodity transactions, so that only 

claims and liabilities with external customers are part of the financial statement (IAS 

27.24). Comparably, the (3) consolidation of income and expenses from intra-

company business relations and (4) the elimination of intermediate results from the 

difference between intra-company production costs and prices are necessary (IAS 

25.25). 

As a result, the financial consolidation requires the delivery of a balance sheet, profit 

and loss (P&L) statement, cash flow (CF) statement, and statement of changes in equi-

ty. Further needed reports are qualitative notes explaining different accounts (IAS 1). 

As a new legal requirement, XBRL is demanded by stock exchanges but also by the 

authorities, e.g. the Securities and Exchange Commission (SEC) of the Unites States 

of America (US), the German Chamber of Commerce as well as tax authorities, for 

delivering financial reporting using an electronic reporting standard [Debreceny, Gray 

2001; Spies 2010]. 
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As the organizational and legal structure of companies is constantly changing, the 

GAAPs not only specify rules for ongoing operations, but also how to display special 

business cases such as acquisitions, internal restructuring, and discontinued operations. 

Examples are special separations of discontinued operations within the profit and loss 

statement (IFRS 5), but also necessary two-year financial restatements backwards in 

order to provide external stakeholders with a comparable data base for the new (re-

duced) company (IAS 8). Next to business dynamics, the IAAPs are much more 

changing compared to their local predecessors, e.g. due to continuous updates and 

modifications of accounting rules [Fisher 2007]. The modification of master data, such 

as legal hierarchies and accounts, needs specific capabilities, known as ‘slowly chang-

ing dimensions’ or temporal master data [Kimball, Ross 2002, S. 95 und 201; Koncilia 

2003, S. 77]. 

Several cases of fraud around the turn of the millennium led to an increase in legal 

rules (e.g. Sarbanes Oxley Act (SOX) or the German Corporate Sector Supervision 

and Transparency Act (KonTraG)), resulting in additional compliance or audit reports 

[Berry et al. 2009; Woods 2007]. Audit trails or log files are requested by auditors in 

order to be able to retrace all changes at the financial consolidation application.  

Transferring this discussion to the three application layers introduced in section 3.2., 

first requirements from a legal and external perspective could be categorized and 

summarized as follows in Tab. 42.  

Tab. 42: Legal Requirements of Consolidation Applications 

Category Requirements 
Presentation 
Layer 

Standard reports (Balance sheet, P&L, CF statement, notes), XBRL exports, audit 
reports, log files 

Functional Layer Special business cases: Acquisitions, internal restructuring, and discontinued oper-
ations 
Data Consolidation: Capital consolidation, debt consolidation, consolidation of 
income and expenses, the elimination of intermediate results 
Data Preparation: Reclassifications between different accounts and currency con-
versions 

Data Layer Data model: Handling of multiple accounts/GAAPs, handling of multiple curren-
cies, handling of legal structures (legal entities and business segments), temporal 
master data concept, handling of qualitative data 

F.4.2 Internal Consumer Perspective: Management Requirements 

Although legal requirements provide an extensive model for financial reporting and 

IAAPs have a stronger internal management perspective than their local predecessors 

(“management approach”, IAS14 and SFAF 131), internal management reporting re-
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quirements are still different from legal standards [Ansari, Euske 1995]. They differ 

regarding the needed information, depth of analysis, and different data categories (e.g. 

plan data) [Cokins 2001]. 

Regarding information, a broader set of information has been established. Next to fi-

nancial accounting, information from management accounting (MA), strategic man-

agement accounting (SMA), and value-based management (VBM) is also part of man-

agement reporting [Bowman et al. 2006; Otley 2001; Singh et al. 2002]. In contrast to 

FA, MA focuses on additional internal management requirements, such as cost control, 

pricing, and invest calculation. Furthermore, MA provides a higher transparency, as 

allocations not only focus on legal entities, but also on management units, customers, 

processes and activities as well as on products and services [Horngren et al. 1999]. 

Typical results of the MA system are contribution margins of most important products 

and results of cost and profit centers [Kaplan 1984]. SMA shifts the focus from finan-

cials to more qualitative and non-financial information, including KPIs for quality, 

time to market, and flexibility assessment etc. Furthermore, the point of interest has 

shifted to a more external perspective as well as from a historical to a forward-looking 

perspective [Otley 2001]. Structured external information about customers, markets, 

and competitors has become increasingly important [Roslender, Hart 2003]. 

In the early 1990s, there was a development towards corporate strategies and the 

shareholder value [Grant 2001]. Originated by Rappaport [1986], the VBM approach 

proposed new value-based KPIs, such as an Economic Value Added (EVA), Return on 

Capital Employed (ROCE), and Discounted Cash Flow (DCF), but also the need to 

measure non-tangible assets [Roslender, Hart 2003]. The plurality of needed informa-

tion leads to a broad scope of data sources, information flows and computations, which 

finally need to be integrated into a concise set of reports. 

Executives need to be provided not only with aggregate information, they also need 

predefined analyses, which split reports into meaningful detail level, or the ability to 

analyze and process the information on their own [Adam, Pomerol 2002; Crockett 

1992]. Typical analyses are drill downs along the organizational and managerial hie-

rarchies, e.g. product, regional etc. [Walls et al. 1992]. Further needed analyses are 

breakdowns of KPIs into their constitutional computational components, e.g. as in a 

value-driver tree or a strategy map [Kaplan, Norton 2004; 1998]. In order to explore 

developments and trends, temporal analyses and comparisons of measures are also 

recommended [Singh et al. 2002]. Qualitative comments or attachments shedding light 

on details should also be provided [Singh et al. 2002]. Although analysis is not the key 
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purpose of financial consolidation, the raw data needs to be prepared to be available 

for analysis, often within the financial consolidation application. Compared to finan-

cial consolidation, a broader set of reporting structures (basic entities and hierarchies) 

is necessary, resulting in the need to consolidate in multiple hierarchies, often called 

matrix consolidation [Krönke, Marx 2008]. 

The forward-looking shift and the comparison analysis point to different data catego-

ries. The as-is data needs to be compared with data from operational planning / bud-

geting and forecasting prompting the management to look at risks and opportunities 

not anticipated in the budget [Ekholm, Wallin 2000, S. 535]. In order to prepare com-

parable data, not only as-is data but also plan and forecast data needs to be processed 

by financial consolidation; this may be realized using fewer reporting units and consol-

idated plan accounts. For long-term planning purposes, it is necessary to provide sce-

narios and simulations [Gluck et al. 1980]. This means to show the financials of the 

corporation after restructuring, e.g. by simulating the change from product orientation 

to regional orientation, or significant changes in exchange rates or sales developments 

[Koncilia 2003]. 

As a result, management requirements are different from legal requirements: The im-

pacts are different reports, additional analysis capabilities, additional accounts and 

KPIs, different and multiple reporting structures (products, regions etc), event-driven 

consolidation runs, and simulation capabilities. Transferring this discussion to the 

three application layers introduced in section 3.2., the requirements could be catego-

rized and summarized as follows in Tab. 43. 

Tab. 43: Management Requirements of Consolidation Applications 

Category Requirements 
Presentation layer Advanced and interactive reports, analysis capabilities, qualitative comments 
Functional layer Special functions: Simulation capabilities 

Data Consolidation: customized consolidations runs (e.g. for plan data), matrix 
consolidation 

Data layer Data model: Handling of individual KPIs, of multiple data categories (plan, fore-
cast, as-is etc.), of management structures (products, regions etc.)  

F.4.3 Internal Supplier Perspective: Management Accountant & 

IS Requirements 

Compared to the consumer perspectives, a large part of management accountants are 

concerned with the report and analysis preparation, the information supply [Cooper, 

Dart 2009]. Confronted with the outlined multitude of information requirements, hun-
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dreds of legal and management entities delivering data, and short report cycles 

(monthly up to weekly management reports), financial consolidation needs to be em-

bedded in well-governed reporting processes and relies on an enabling and automated 

IS infrastructure. Various studies report that streamlining financial and management 

accounting, e.g. into highly automated shared service centers/reporting factories 

(transaction orientation) and analytical competence centers/business partners (analytic 

orientation), is an actual topic of CFOs [Blocher et al. 2008; Burns, Vaivio 2001; 

Cooper, Dart 2009]. The demand of the broad range of insights, e.g. more operational 

transparency, forces ERP harmonization, but also the building of central reporting 

platforms beside pure financial data. 

Concerning the reporting process, corporate accountants need to control the whole 

process from data entry to data preparation, consolidation, and reporting [Cokins 

2001]. Depending on the organizational degree of differentiation and the degree of 

harmonization of transactional data, data entry by local accountants can vary from ma-

nual data entry in the system to manual file upload and automatic file upload / extrac-

tion from transactional systems. In regard to data preparation and next to the above-

mentioned support of reclassification and currency conversions, validations are neces-

sary to prove that the accounts are balanced and no entry failures have occurred. Fur-

thermore, rounding and inclusion differences must be handled, either using predefined 

functions or manual bookings. An important pre-consolidation process step is the in-

tercompany (IC) reconciliation. This step adjusts differences in values by a buyer and 

a seller entity based on intercompany transactions allowing automated consolidation 

runs. Validations and adjustments also become necessary on group accountant level 

for corrections of the consolidated data (see sec. 2.1 and 2.2). In order to synchronize 

and streamline the local and central reporting process, IT-based workflow support be-

comes necessary. In order to control and manage the process, an overview of the 

progress and occurring problems must be given by process reports. In order to custom-

ize the process, a workflow editor must be provided. 

To cope with the multitude of requirements and their changing character, the architec-

ture of the consolidation application is critical. A central reporting platform, based on 

central meta data and master data definitions, helps to avoid isolated information is-

lands in divisions and to maintain data consistency over the broad range of reports (“a 

single version of truth”). Furthermore, the reuse of data, functions, and front-ends 

promises to reduce efforts for maintenance, development, and training for accounting 

and IT departments [Ganczarski, Winter 2008], as aspired by CFOs. However, as the 
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consolidation application serves not only as central component for external reporting, 

but also as integrated reporting platform for top management and further business 

segments, the application must be flexible to be customized for different needs within 

the company. This demand applies not only to customizable consolidation runs, but 

also to a flexible report editor and data management functions. In order to allow ac-

counting – rather than the IT department – to adjust the consolidation application 

quickly and reliably, it must be possible to administer the consolidation application 

using a flexible and graphically supported tool box rather than a programming lan-

guage (‘Power User’ concept) [Hilgefort 2010, S. 42; Li et al. 2009, S. 22]. In this con-

text, concept-oriented applications are favoured in terms of fast software introduction, 

as they provide predefined reports, functions and data, but also because of the certainty 

that they comply with legal and management requirements. Furthermore, graphical 

user interfaces (GUIs) and MS-Excel integration are favoured. The latter combines the 

flexibility of spreadsheet solutions with the consistency of larger databases [Rom, 

Rohde 2007]. In the same context, authorization issues arose and demand that the ap-

plication must be equipped with a sufficient authorization management for administra-

tion (corporate accountant), supplier (management accountant), and consumer (execu-

tive and external stakeholder). Transferring this discussion to the three application lay-

ers introduced in section 3.2., the requirements from a supplier perspective could be 

categorized and summarized as follows in Tab. 44. 

Tab. 44: Supplier Requirements of Consolidation Applications 

Category Requirements 
Presentation Layer Process reports, system reports  

Graphical user interface, excel integration 
Functional Layer Report Management: Report editor 

Process Management: Workflow and workflow editor 
System Management: APIs, tool box, authorization management 
Data Management: Transactional and master data management functions 

Data Layer Predefined data model and meta data 

F.4.4 Consolidated Requirements 

The discussion of the three perspectives results in a multitude of partly overlapping 

requirements. In order to provide a single consistent and distinct set of requirements, 

they have been ordered using the three categories of presentation, functional, and data 

layer. For each layer, useful groupings of requirements or units of analysis on two le-

vels have been defined, resulting in a requirements map (Abb. 31: Requirements Map): 

On the presentation layer, there is one cluster - (A) reports and interaction -, which 
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consists of the analysis units of management reports, audit reports, admin reports, and 

the user interface. On the functional layer, the first central structuring element cluster 

is (B) the consolidation process, which has to be processed in every consolidation run. 

It demands functional capabilities in the phases of data loading, data preparation, and 

data consolidation. It is accompanied by the cluster (C) of advanced process und func-

tions consisting of special business cases and advanced consolidation functionality, 

which are all not needed regularly but once in a while. The next important cluster con-

cerns (D) the supplier and governance perspective, which consists of the management 

of master data, of transactional data, functions and systems, process, and reporting. 

Finally, on the data layer, (E) the data model differentiates between master data fea-

tures, meta data, and quantitative information. 

The first iteration of the requirements map has been presented to a focus group consist-

ing of five group controllers and two consultants for financial consolidation applica-

tions. According to Tremblay [Tremblay et al. 2010], focus groups are an established 

means to investigate new ideas and to check the applicability of a research object by 

practitioners. They are used to gain feedback for refining the design of an artifact 

[Tremblay et al. 2010], here, the requirements map. The basic structure and the se-

lected requirements have been approved and iterated slightly. Especially non-

functional requirements (F) have been raised, e.g. the performance and ease of use of 

the application, vendor support and strategy. The proposed changes have been incor-

porated into the requirements map. The final result is presented in Abb. 31 
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Abb. 31: Requirements Map 

F.5 Current State of Existing Consolidation Applications 

F.5.1 Overview and Research Approach 

A 2010 overview of financial consolidation applications is provided by Fuchs and 

Bange [Fuchs, Bange 2010]. They list no less than 19 different applications. This ar-

ticle focuses on those six consolidation applications which are branded for large enter-
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prises and which obtained the highest market share (see Tab. 45). This selection has to 

cope with the highest requirements regarding complexity in terms of consolidation 

units, special business cases, and reporting requirements etc. The market success 

promises a high level of maturity. Within this selection, the dominating role of SAP is 

explained by the recent acquisitions of Outlooksoft and Business Objects by SAP, 

leading to a portfolio of four consolidation applications from SAP. 

Tab. 45: Leading Consolidation Applications 

Name Enterprise 
Consolidation 

(EC-CS) 

Business 
Consolidation 

(BCS) 

Financial 
Consolidation 

(FC) 

Business 
Planning and 
Consolidation 

(BPC) 

Financial  
Management 

Cognos 
Controller

Version 4.7 6.0 10.5 7.5 9 8.3 
Vendor SAP SAP SAP SAP Oracle IBM 
History   Cartesis 

Magnitude 
Business 
Objects 

Outlooksoft 
 

Hyperion Frango 

 

Following Adomavicious et al. [Adomavicius et al. 2008] and Hevner et al. [Hevner et 

al. 2004], the tools have been assessed by in-depth interview sessions at large enter-

prises in Germany and Switzerland, each using one of the selected applications (see 

Tab. 46). As interviews are an observational method for capturing extremely rich data 

[Adomavicius et al. 2008], they allow to analyze the real capabilities of the tools and 

not vendor promises.  

Tab. 46: Interviewed Companies 

Industry Manu-
facturing 

Energy Chemical  Automotive Chemical  Logistics 

Employees 120.000 10.000 105.000 150.000 40.000 20.000 
Revenue € 35 bn € 10 bn € 50 bn € 20 bn € 9 bn  € 2 bn 
Consolida-
tion Units 

2600 500 320 300 220 60 

 

The interviews were structured using a questionnaire in which criteria have been de-

fined for each (sub-) cluster of the requirements map. For the assessment, a 3-point 

Likert [Likert 1932] scale has been used, differentiating between “not available”, “to 

some extent available”, and “fully available”. The category “to some extent available” 

aims at covering capabilities which are not directly supported but could be realized 

using other features of the application. Additionally, each assessment has been sup-
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plemented by a qualitative remark justifying the assessments. On the one hand, this 

allows calibrating the assessments of the different applications by comparing qualita-

tive statements. On the other hand, this allows to react flexibly to explore interesting 

lines of research [Myers, Newman 2007]. The questionnaire was sent to the partici-

pants in advance. Each interview lasted about 4.5 hours and was conducted by two 

researchers and two or three practitioners. In order to cover the needed knowledge, the 

set of practitioners always consisted of one participant from the FA and MA depart-

ment and a second participant from the relevant IT department. After documentation, 

the documented results have been validated by the interviewed company within two 

weeks after the interview. In order not to offend the different vendors, the analysis has 

been anonymized in this paper, and the order of the following application analysis is 

not following the structure in Tab. 5. 

F.5.2  Tool Evaluation – Results 

The results are structured according to clusters A-E (section 5.2.1 to 5.2.6) and subse-

quently to analysis units 1-20. 

F.5.2.1 Reports and Interaction (A) 

In terms of (1) management reporting, only two applications (see D and F in Abb. 32) 

provide sufficient predefined reporting templates. The others provide only basic or no 

reporting templates at all. In the following, they need to be enhanced with dedicated 

reporting applications. Despite its importance, XBRL is supported by only one appli-

cation (B). Here, secondary tools also become necessary. Concerning (2) audit report-

ing, there is a differentiated result. Transactional data is stored either in single data sets 

(receipt principle) or in a log file. Master data changes are only stored by three appli-

cations (C, D and F). Special audit functionality is provided by three of six applica-

tions (D, E and F). In the case of (3) admin reports, process and system reports are not 

sufficiently supported. Only two applications allow monitoring the progress of the 

consolidation run in detail (A and B). Information on the customization or used rules, 

validations etc. is only fully supported by one application (F). For all other tools, a 

walkaround becomes necessary in order to obtain the information. In terms of (4) user 

interface, all applications are equipped with a graphical user interface and different 

languages. Excel Integration is provided by five of six applications (B to F). Help 

functionality is not given by only one application (E). An overview of capabilities of 
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each application is provided by the diagrams in Abb. 32 displaying the share of sup-

ported requirements according to the three questionnaire categories. 

 

Abb. 32: Reports and Interaction Capabilities 

F.5.2.2 Standard Process and Functions (B) 

Concerning (5) data collection, basically all data entry options are available at each 

application or easily realizable. Slight differences exist concerning automatic data upl-

oad from transactional systems and offline data entry. In terms of (6) data preparation, 

no application provides sufficient predefined logic for data preparation, resulting in 

necessary enhancements by individual rules using rule building tool sets or manual 

programming using API (high assessments with “to some extent available”). Second, 

only three of six applications support IC reconciliation (B, E and F). Within those, 

however, only one application provides a sufficient functionality/process step for IC 

reconciliation (F). Therefore, five of six companies use individual software or addi-

tional software by the vendor or third parties (A to E). Regarding the core functionality 

of (7) data consolidation, the basic consolidation steps are contained in every applica-

tion. However, the elimination of intra-company revenue and expenses, the calculation 

of goodwill, and the calculation of hidden reserves are not satisfying in any applica-

tion. Two applications are delivered with few predefined functions, but those could be 

obtained by buying “starter kits” from the vendor (C and D). 
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Abb. 33: Standard Process and Function Capabilities 

F.5.2.3 Advanced Process and Functions (C) 

Compared to the standard consolidation functions, only few (8) special business cases 

are directly supported with functionality. Individual rule building, programming or 

walkaround is necessary to realize such functionalities. The same is basically true for 

(9) advanced consolidation. Concerning tax, only two of six applications support the 

reclassification from trade to tax balance sheet (B and F). Deferred taxes are not sup-

ported either. Often, specialized applications from third parties are used. Regarding 

multiple GAAPs, all applications are prepared to handle them, e.g. by allowing mul-

tiple charts of accounts. However, except for one application (B), there is basically no 

predefined content or vendor support for additional accounting standards. In terms of 

multiple scopes, nearly all applications provide the possibility to handle them on dif-

ferent hierarchy levels but also for management purposes. The same is true for event-

driven consolidation runs: Only one application is restricted to one set of consolida-

tion logic (F). All other applications allow the definition of event-driven or simplified 

consolidation runs, e.g. for planning data or for fast closing, for management consoli-

dation etc. Concerning matrix, a distinction has to be made between real matrix capa-

bilities and the capability of consolidation in multiple different hierarchies. A real ma-

trix is able to reflect and reverse business relationships on all hierarchy levels. The 
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input concerns entities with more than one parent, and the positions are allocated by 

using distribution keys or secondary transaction attributes. Consolidation steps are also 

processed on higher hierarchy levels. A consolidation based on multiple hierarchies 

needs data input for entities having one-to-one relationships with each hierarchy. 

Therefore, the granularity of basic entities is much higher. Consolidation steps are only 

taken in one hierarchy. Only one application is prepared for real matrix consolidation 

(B). Four of six applications support consolidation in multiple hierarchies (C to F). 

Only one application does not support multiple hierarchies (A). In terms of special 

KPIs, no application is delivered with additional KPIs like CF or EVA out of the box. 

In all applications, more complex computation could be realized within the application 

set or using the API.  

 

Abb. 34: Advanced Process and Function Capabilities 

F.5.2.4 Governance (D) 

Regarding (10) master data management, nearly all applications have full capabilities 

of it. Some restrictions exist concerning graphical hierarchical management, which is 

only supported by two of six applications (B and C). In terms of (11) transactional 

data preparation, nearly all capabilities are either available or easily realizable. An 

important difference between applications consists within the (12) functional and sys-

tem management: All applications provide the possibility to enhance the functionality 

of the applications, but with different degrees of complexity. Two applications use an 

API-supporting manual programming (A and B). The programming language is com-

plex, so it has to be done by IT staff, not by accountants. On the other end of the spec-

trum, two applications provide a graphically supported rule editor for the building of 

functionality, which is easy to use for accountants (C and D). The other applications 

are stuck in the middle, as they use their own declaration language (E and F). Authori-

zation, on the other hand, is well supported, which allows defining different roles and 
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accesses. Regarding (13) process management, there is a mixed result. Two applica-

tions are based on a well-defined reference process but are very inflexible at the same 

time (A and B). The process cannot be modified without manual programming. Three 

applications are based on a very basic consolidation process (D, E, and F). One appli-

cation is equipped with a very flexible workflow engine (D). Only one application 

does not contain a reference process (C). Concerning (14) report management, only 

one application has a satisfying report management tool set (D). All other applications 

only provide basic and inflexible functions. 

 

Abb. 35: Governance Capabilities 

F.5.2.5  Data Model (E) 

The data model is essential for consolidation applications, as functionalities such as 

matrix consolidations and simulations are directly dependent on it. In terms of (15) 
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data model, all applications are based on generic concepts consisting of entities and 

parents, accounts and data categories. Basically all data options of creating, updating, 

and deleting are possible. The support of “slowly changing dimension” or temporal 

master data is more differentiating. Discrete temporal data is supported by four appli-

cations (A, B, E, and F). Proper temporal data, using time stamps, is only provided by 

three applications (B, E and F). In all cases, this is often restricted to organizational 

data and not provided for accounts, restricting the possibilities for restructuring, simu-

lations, and restatements. There is only one valid chart of account for each version. No 

application supports (16) meta data. Concerning (17) quantitative data, there is a 

mixed picture. Two solutions (A and B) only offer basic support. The other four appli-

cations provide a sufficient support for notes, comments, and data attachments. 

 

Abb. 36: Data Model Capabilities 

F.5.2.6  Non-functional Requirements (F) 

Non-functional aspects concern the points of performance, ease of use, and vendor 

support. (18) Performance has been a problem for consolidation applications for a 

long time, as consolidation runs take a couple of hours. Today, the performance has 

greatly improved. On average, a single run is done in less than 30 min by all the se-

lected applications, depending on the underlying hardware allowing fast closing. Thus, 

the number of units to be consolidated has been between 60 and 2600. The stability of 
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each application has been rated well. Only two of six applications mentioned stability 

issues (D and E). However, a first analysis has neither shown if it is a hard- or soft-

ware issue in both cases. All applications are scalable, as there are no restrictions in 

the number of consolidation units or users. As for (19) ease of use, the question has 

been raised if the applications are developed and maintained on the accounting side 

rather than on the side of the IT department. In each company, the share of the ac-

counting department has been between 80% and 100%, in both phases of development 

and maintenance. However, each accounting department has its own IT-specialized 

employees. On average, the introduction of a consolidation application has taken about 

1.5 years at all six companies. Within this time, the accounting employees have been 

working on the ongoing financial reporting as well. Regarding maintenance, the usage 

of tool boxes is indeed favored, as changes could be done flexibly. Concerning (20) 

vendor support, all but one of the applications are part of the vendor strategy and 

branded as part of an actual BI suite. Right now, however, the integration is rather a 

marketing issue. The integration into enterprise-wide master data, meta data, 

workflow, reporting tools, and unified GUIs has not been realized yet. For all applica-

tions, trainings are available, either by the vendor or third parties. 

F.5.3  Further Analysis, Summary & Major Gaps 

All in all, detailed analysis shows a heterogeneous state of the art. Nearly every solu-

tion offers a mature but not a complete set of capabilities. Each application has its in-

dividual strengths and weaknesses, which is grounded in the development history and 

philosophy behind the applications. Often, advanced and even some basic consolida-

tion features are not directly supported, e.g. strong workflow functionalities and good 

support of quantitative data. Especially the latest requirements are purely supported, 

leading to a multitude of manual adjustments either by individual programming (see 

“to some extent available” in Abb. 27) or the usage of additional applications from the 

vendor itself or third parties, e.g. tax tools, IC reconciliation tools, reporting and 

XBRL/publishing tools. Sorting the capabilities (whole analysis units and selected sin-

gle requirements (not numbered)) into three categories, according to the number of 

applications supporting them, leads to an interesting additional analysis (see Abb. 38 
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Abb. 37: Overall Capabilities 

  

Abb. 38: Analysis of Overall Capabilities 

This and the previous analysis point to two gaps: A first gap could be named “incom-

pleteness”. As best-of-breed or single isolated system, gap one remains a challenging 

task, as weaknesses have to be addressed by each application available. Regarding the 

fact that every application is now branded as part of a larger BI suite, a second gap 

could be named “no clear profile”. It must be questioned if the applications should 

address all requirements or if it should be reduced to core consolidation functionality 

(especially cluster B and C). BI suites normally provide dedicated applications for re-

port management, process management, authorization management etc., which could 

be used for consolidation purposes. Therefore, it becomes necessary to develop a clear 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

A B C D E F

Overall by Application



 

 

150 Teil B: Maturity of IS-based Financial Consolidation for Large International Enterprises: 

Requirements, State of the Art, and Development Directions 
  

profile of consolidation applications, e.g. single isolated solution vs. focused consoli-

dation service. 

The most differentiating fact is the concept-oriented and generic system philosophy of 

the applications. The two applications with the most predefined consolidation func-

tions, processes, and data models are much more complicated to change, as they are 

only changeable using APIs (A and B). The two applications based on more easier-to-

use tool boxes are delivered with less predefined functions, processes and reports at 

the same time, therefore increasing assessment with “to some extent available” (C and 

D). The other two applications are stuck in the middle, using their own declaration 

language (F and E). Therefore, a third gap could be defined as a “spread between pre-

defined content and flexibility”. Gap 3 is shown schematically in the following Abb. 

39. The vendors of tool box-based applications are already reacting, providing so-

called starter kits, meaning predefined functions (e.g. IFRS rules) aiming at closing 

parts of the content gap. 
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Abb. 39: Spread between Content and Flexibility 

F.6 Development Directions 

With regard to the requirements and the existing capabilities, the outlined gaps basical-

ly direct the development of consolidation applications.  

Starting with gap 1 and gap 2, there is a need to overcome content incompleteness. 

This is especially true for the tool box-based solutions. However, there is an additional 

need to focus the development according to situational needs and not to demand com-
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plete capabilities for each company. The tailoring of consolidation applications ac-

cording to situational needs should be done with respect to two dimensions: On the 

one hand, it has become obvious that consolidation applications have to be distin-

guished according to the question if they are single isolated solutions or part of a 

broader BI suite. Potentially shared functionality must not be part of a consolidation 

application, but could be reused by other BI applications. On the other hand and al-

ready indicated in the functional section in the requirements map (see Abb. 31), the 

analysis has shown that there should be a distinction between core functionality and 

more advanced/special business case functionality. This is also supported by the qua-

litative remarks of the two smaller companies out of the sample. They mentioned that 

advanced/special business case functionality is not necessary, as restructuring and oth-

er special cases occur only seldom. Using the requirements map and the analysis in 

Abb. 38 as a starting point, four profiles of consolidation applications could be drawn 

by sorting the requirements into three clusters of core consolidation functionality, ad-

vanced consolidation functionality, and potentially shared functionality (see Abb. 40). 

Sorting the requirements into these three clusters, it becomes obvious that the cluster 

of core consolidation is much larger than the basic capabilities which are provided by 

all applications (see Abb. 37). Furthermore, the cluster of advanced functionality is 

much more distinct than the cluster of capabilities supported by two up to four applica-

tions (see Abb. 38). Therefore, a reshaping of the capabilities of each application be-

comes necessary. In general, the following hypotheses could be drawn: 

Guideline 1: The capabilities of financial consolidation applications need to be re-

flected against the background of and, accordingly, adjusted to the companies’ needs 

and the existing BI environment. Functionality should be divided into consolidation 

functionality and potentially shared functionality. 

Guideline 2: Within consolidation functionality, financial consolidation applications 

should provide a set of core and advanced capabilities. The latter are only necessary 

at very large companies. 
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Abb. 40: Needed Profiles of Consolidation Applications 

Addressing gap 3, it becomes obvious that only flexible and graphically supported tool 

boxes are an adequate means supporting financial and management accountants in 

coping with the increasing dynamics of financial consolidation. Therefore, it seems 

necessary for two of four applications to refine the basic architecture of the application 

and develop a flexible tool box. In general, the following hypothesis could be formu-

lated: 

Guideline 3: Modern financial consolidation applications should be based on flexible 

tool boxes rather than only providing applications programming interfaces.  

F.7 Conclusion and Outlook 

Grounded first and foremost in legal requirements, information system (IS)-based fi-

nancial consolidation has developed into a central component of financial reporting 

and decision making for large international enterprises. Increasing internal require-

ments, but also high changing rates of accounting standards, are confronting financial 

consolidation applications with new requirements. In addition, CFOs are concerned to 

develop parts of financial and management accounting into efficient shared service 

centers/reporting factories, also making new demands on a central consolidation appli-

cation. Despite its importance and challenging new requirements, financial consolida-

tion is highly underrepresented in accounting information systems (AIS) research. This 

paper aimed at shedding light on this situation. 
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Based on a literature research, first requirements have been explored from an external 

and internal consumer perspective as well as from a supplier perspective. In a second 

step, those requirements have been consolidated in one central requirements map, 

which has been iterated and validated using an expert workshop of group financial and 

management accountants. Based on three layers and 20 clusters, this paper has identi-

fied over 70 requirements: On the presentation layer, there is one cluster - reports and 

interaction -, which consists of the analysis units of management reports, audit reports, 

admin reports, and the user interface. On the functional layer, the first central structur-

ing element cluster is the consolidation process, which demands functional capabilities 

in the phases of data loading, data preparation, and data consolidation. It is accompa-

nied by the cluster of advanced process und functions consisting of special business 

cases and advanced consolidation functionality, which are all not needed regularly but 

once in a while. The next important cluster concerns the supplier and governance pers-

pective. It consists of the management of master data, transactional data, functions and 

systems, process, and reporting. Finally, the data layer differentiates between master 

data features, meta data, and quantitative information. 

A subsequent analysis of six leading consolidation applications has shown a high level 

of compliance with the outlined requirements. However, all applications provide a ba-

sic but not a complete set of capabilities. This resulted in three specific gaps regarding 

functional incompleteness, an unclear profile of applications concerning stand-alone 

solutions or integrated modules of a BI suite, and missing flexibility. In order to over-

come these gaps, this article recommends the following: first, a development of a fi-

nancial applications distinction between core, advanced, and shared capabilities; 

second, a situational design of those capabilities regarding existing BI capabilities and 

organizational demand; and third, a flexible architecture concept. 

Limitations in terms of scientific rigor are given by the sample size of experts reflect-

ing the requirements map and by the small number of analyzed applications. Concern-

ing large enterprises, however, this paper has analyzed the market-dominating applica-

tion. Therefore, the application selection should be acceptable.  

The results – requirements map, gaps, and guidelines – provide an exhaustive over-

view of the state of the art of financial consolidation applications. For practitioners, the 

requirements map supports software selection, the gaps show potential threads, and the 

development directions are a foundation for the discussion with software vendors. For 

behavior-oriented AIS researchers, the article supports a better understanding of the 

actual AIS landscape, which is often reduced to some abstract variables like ERP, BI 
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or analytical applications. The detailed view provides a better understanding of de-

tailed capabilities of financial consolidation applications as an enabler or as an ob-

stacle for fast decision making (e.g. simulation capabilities), change projects (e.g. fast 

reflection of restructured organization within IT), and reporting quality (e.g. validation 

capabilities). For design-oriented AIS researchers, the paper is a starting point for a 

further investigation of situational BI design from the accounting perspective, but also 

for a focus on design solutions which effectively and efficiently support new organiza-

tional forms of financial and management accounting. It especially points to the need 

to support accountants with flexible and highly customizable IS solutions.  
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Abstract 

The corporate management of today’s multi-business companies has become increa-

singly complex, leading to a heavy reliance on formal management controls (MCs) 

such as planning and reporting. Business intelligence (BI) solutions promise a better 

support of those tasks by providing analytical applications, technologies, and 

processes. Although research on MCs is well driven by contingent design, comparable 

contingent BI design is missing. Existing research mostly focuses on general BI 

frameworks. As MCs determine an important share of a corporation’s vertical and ho-

rizontal information flows and of the functional requirements on BI, this article advo-

cates a contingent design of BI application architectures derived from organization-

specific MCs. Therefore, it outlines three typical designs of MCs (single industry, fi-

nancial holding, and management holding) and derives three corresponding BI appli-

cation architectures. Such a view improves the understanding of BI design and helps to 

facilitate the aligned organizational design of MCs and BI. 
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G.1 Introduction 

The most important task of corporate management is to formulate and implement 

value-creating strategies by defining the scale and scope of corporations and the coor-

dination of their activities [Collis, Montgomery 1998]. In today’s multi-business com-

panies with many different activities, this task has become increasingly complex, lead-

ing to a heavy reliance of corporate management on formal MCs. Typically, MCs con-

sist of a planning system and a reporting system [Anthony 1965; Anthony, Govindara-

jan 2007; Chakravarthy, Lorange 1991]. Proper design of MCs has been guided by 

contingent alignment which recognizes that there is no single best-suited design of 

MCs for each organization. The characteristics of the MCs should be contingent on the 

specifics of an organization [Abernethy, Chua 1996; Collis, Montgomery 1998, S. 

135; Yasai-Ardekani, Haug 1997]. With the parenting style or holding concept, behav-

ioral oriented research outlines three distinct designs of organizations (the single in-

dustry, financial holding, and management holding style) resulting in distinct types of 

MCs [Anthony, Govindarajan 2007; Moores, Yuen 2001]. 

Today, MCs rely on corresponding information systems (IS), currently discussed un-

der the umbrella term BI, which promises a better information technology (IT) support 

of corporate management [Arnott, Pervan 2008; Davenport, Harris 2007, S. 124; De 

Voe, Neal 2005]. As there are distinct designs of MCs which determine an important 

share of a corporation’s vertical and horizontal information flows and the functional 

requirements on BI [Rom, Rohde 2007], we assume that there should be corresponding 

distinct BI designs. 

Although empirical surveys indicate different BI designs related to MCs [Bange et al. 

2008; Kemper, Pedell 2008], and contingent recommendations are well recognized in 

IS research, e.g. situational method engineering and configurative reference modeling 

[Becker et al. 2007; Bucher et al. 2007], research on situational or contingent BI de-

sign is rare. Current BI research mostly focuses on a linear development, e.g. by out-

lining a generic BI infrastructure, such as enterprise data warehouses, advanced ana-

lytics, or entire BI suites [Davenport, Harris 2007; Li et al. 2009; Watson 2009]. Ex-

amples of contingent BI research mainly focus on the integration infrastructure (e.g. 

data warehouses (DWs)) [Ariyachandra, Watson Hugh 2006; Wilhelmi 2008], but not 

on the analytical applications from an MC perspective. 



 Teil B: Aligning Management Controls and Information Systems: Contingent Organizational 

Design of Business Intelligence Application Architectures 

157

 

As research should not only outline what is technically feasible, but what is reasonable 

from a functional point of view [Hevner et al. 2004], we argue for a contingent BI de-

sign derived from MCs. From an MC perspective, such a contingent design is espe-

cially necessary, as BI solutions should help to standardize the desired forms of MCs 

used within a company [Chapman, Kihn 2009]. Furthermore, such an understanding 

should facilitate an aligned development of corporate management and BI. As we are 

not able to derive recommendations for each specific organization [Wilhelmi 2008], 

we propose the usage of existing typologies of organizations and MCs. This paper out-

lines application architecture models of BI, contingent on the above-mentioned parent-

ing styles and their specific MCs. In doing so, we derive three contingent BI designs, 

extending prior work of contingency research on MCs by integrating IT. We also aim 

at broadening existing BI research by providing a contingent view on BI from an MC 

perspective. 

After setting the methodical foundations, we describe what MCs and BI entail. Subse-

quently, we focus on organization-specific designs, providing three distinct types of 

tailored MCs and deriving the corresponding BI designs. We end with an evaluation of 

the contingent BI designs by using seven case studies and with a final discussion of 

our results. 

G.2 Research Methodology 

According to March & Smith [1995], design research is defined to “produce and apply 

knowledge of tasks in order to create effective artefacts” that “serve human purposes”. 

In contrast to natural sciences, which aim for developing and verifying theories that 

explain and predict behavioral aspects of the reality, design research is usually initi-

ated by a “need and require intention” [Purao 2002] to extend existing capability limi-

tations [Hevner et al. 2004]. Design research is therefore considered as a problem-

oriented approach that aims for building and evaluating innovative artifacts which can 

take the form of “constructs, models, methods, and implementations” [March, Smith 

1995]. As the overall goal of this work is to present contingent application architecture 

models in order to support proper BI design, this paper adheres to the design research 

paradigm [Hevner et al. 2004; March, Smith 1995].  

Applications are tightly related software artifacts on an aggregate level [Winter 2003]. 

Corresponding architecture models are used to represent the applications of a company 

and their relationships. As part of IS planning, enterprise modeling and enterprise ar-

chitecture [Aier, Gleichauf 2010; IBM 1984; King 1978], application architecture 
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models are intended to support application design and application interfacing deci-

sions, here, MC-related BI design [Winter 2003]. Since those architecture models are 

derived from existing typologies of organizations and MCs, they should be applicable 

to a broader class of companies. Therefore, the models could be seen as “reference 

application architecture models” for companies associated with the types. Thus, they 

could be reused in the design of other models in order to accelerate the development, 

help to communicate ideas and best practice as well as reduce the associated costs and 

risks of failure [Ahlemann 2009; vom Brocke 2007]. 

Several procedure models have been developed that support the construction of refer-

ence models [e.g. Schütte 1998; vom Brocke, Buddendick 2006], which are basically 

instantiations of the general design science research process [March, Smith 1995; Pef-

fers et al. 2007]. The key aspect of this process is the evaluation of the results with 

regard to their utility for the business practice and contribution to the scientific knowl-

edge base. In addition, the process itself relies on the application of rigorous research 

methods and procedure models [Hevner et al. 2004; Peffers et al. 2007]. The architec-

ture models in this paper are constructed by using the procedure model by Ahlemann 

[2009] (cf. Abb. 41). 

 

Abb. 41: The Model Construction Process 

Regarding the objective of the article at hand, we argue as follows: The research com-

prises the problem definition as outlined in the first section of this article. The second 

phase consists of three different activities: first, the construction of an integrated re-

search framework. As there is progress in the field of integrated research in the do-

mains of MCs and BI, an existing framework is selected, which is documented in the 

third section of this article. Second, by means of a literature analysis, we identify and 

describe MCs and corresponding BI applications. These define the solution space for 

the models we construct afterwards. For this purpose, we adapt the idea of configura-

tions from behavioral oriented management research. Configurations are temporarily 
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stable and successful patterns of organizational design, due to their internal logic and 

integrity [Miller, Friesen 1984; Venkatraman 1989]. By abstraction, they allow ex-

pressing complicated and interrelated relationships among many variables without re-

sulting in oversimplification [Dess et al. 1993]. We use an analytical derivation of con-

figurations as proposed by Dess et al. [1993]. Similarly to Anthony and Govindarajan 

[2007] and Moores and Yuen [2001], who worked on MC design, we outline typical 

organizational configurations and match BI applications with these configurations. The 

results are three application architecture models of BI documented in the fourth section 

using a matrix of organizational units and functions as proposed by IS design models 

[Lankes et al. 2005; Winter 2003]. For validation, we use seven qualitative case inter-

views evaluating the models at large organizations. According to Yin [2009], case 

studies are an established means for explorative analysis and validation. Finally, we 

document the model within this article. 

G.3 MCs and BI: An Overview 

G.3.1 Research Framework 

Research in the field of corporate management and management accounting has laid 

out different models of management controls not explicitly incorporating IS [e.g. An-

thony 1965; Malmi, Brown 2008; Simons 1995]. Similarly, research on IS has not yet 

established a distinct branch of research focused on management accounting [e.g. 

DeLone, McLean 2003]. Lately, several frameworks have been developed in order to 

gain a better insight into the frontier of these more and more interrelated fields of re-

search [e.g. Granlund, Malmi 2002; Mauldin, Ruchala 1999; Rom, Rohde 2007]. This 

work is based on the framework of Rom and Rohde [2007], as they provide the most 

comprehensive view on the topic at hand. It is derived from an extensive literature re-

view and also integrates the role of context variables, thus providing the necessary di-

mensions and variables that influence the design of the architectural model. The 

framework basically depicts that the parenting style, a typology for specific organiza-

tional designs, has a moderating effect on the usage of BI applications by MCs. In the 

following, we investigate the entities and relationships as outlined in Abb. 42. 
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Abb. 42: Research Framework (adapted from Rom, Rohde [2007, S. 45]) 

G.3.2 Management Controls 

The careful design of appropriate MCs is critical and has been a quest in research since 

the mid-1970s [Anthony 1965]. Since then, different frameworks have been proposed 

for modeling MCs. The most popular systematization of MCs is derived from the 

process perspective of strategy definition and implementation, based on the idea of the 

decision process and cybernetic controls. Consequently, MCs are typically divided into 

the planning and budgeting system and the reporting system [Anthony 1965; Chak-

ravarthy, Lorange 1991; Malmi, Brown 2008, S. 293].  

The planning system should support the systematic thinking and designing of the fu-

ture of a corporation and its major business units by defining goals in terms of strate-

gies and plans [Horváth 2001, S. 170]. Furthermore, planning is integrative, as it sets 

aligned goals in order to coordinate the company's different activities and resource 

allocation [Hansen, Van der Stede 2003, S. 415; Horváth 2001, S. 171]. Addressing 

those different targets, planning in practice and literature has developed different sub-

systems: operational planning/budgeting, forecasting, and long-term/strategic planning 

[Bowman et al. 2006; Hahn, Taylor 2006, S. XIII]. Operational planning, also called 

action planning, focuses on integration and operational effectiveness, as it coordinates 

next year’s activities [Ekholm, Wallin 2000, S. 535]. On a business unit level, it inte-

grates the quantities of the functional part-plans of sales, production, procurement, and 

staffing multiplied with standard prices or costs into one master plan or master budget. 

On a corporate level, it integrates the budgets of the business units into one corporate 

budget [Churchill 1984]. A key characteristic of the operational planning is the top-

down or bottom-up budgeting process once a year. Forecasts are predictions of the 

development of real-world phenomena related to the corporation. In the planning sys-

tem, they are used as input for the planning process or as a complement to the opera-

tional budget [Ekholm, Wallin 2000, S. 535]. They prompt the management to look at 

risks and opportunities not anticipated in the budget [Clarke 2007, S. 22]. Long-term 
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planning broadens the focus of the management attention not only on short-term goals, 

but also on the long-term development of the company. Long-term planning often has 

a scope of three to five years. Therefore, it is heavily based on advanced forecasting 

tools, including trend analysis and regression. Long-term planning has been tradition-

ally focused on financials [Gluck et al. 1980]. With the strategic management ap-

proach, long-term planning shifted to strategic planning, emphasizing strategic think-

ing and adaptation to the environment [Bowman et al. 2006, S. 37]. Its focus shifted to 

visions, missions, and strategies, i.e. on (qualitative) content and innovations rather 

than on financials/budgets, on the exploration of alternative futures rather than on the 

extrapolation of historical business data [Hahn, Taylor 2006, S. XIII]. The crafting of 

strategy calls for a specific strategy process and strategic instruments, e.g. strength, 

weakness, opportunities and threat (SWOT) analysis, business portfolio approaches, 

the Balanced Scorecard (BSC) etc. [Bowman et al. 2006, S. 37; Grünig, Kühn 2008, S. 

81]. 

The reporting system is based on the principal idea of cybernetic controls. A feedback 

loop is realized by defining performance standards (e.g. budgeted values), perform-

ance measurement and performance comparison to standards using reports. Unwanted 

variances are then fed back to the system and trigger the modification of the system 

[Goold et al. 1994]. The measures of the reporting system are financially oriented, 

non-financially oriented, or hybrids [Collis, Montgomery 1998; Malmi, Brown 2008, 

S. 292]. Financial measures are appropriate when they are a satisfying surrogate for 

the outcome of a business. Furthermore, financials are able to express the several ac-

tivities of multi-business corporations by comparable data. Non-financials aim at 

evaluating the behavior of managers and not their results and at providing additional 

insights into business facts [Anandarajan et al. 2004, S. 11]. The sources of financial 

and non-financial measures are mainly the systems of financial accounting and cost 

accounting, which provide models to collect, classify, and compute information about 

the organization's external and internal activities. In addition to those sources, the con-

solidation and aggregation along organizational and operational structures is an impor-

tant functionality of MCs, in order to provide an accurate picture of the company's ac-

tivities on all hierarchical levels [Anthony, Govindarajan 2007]. 

The different MCs build on each other: The same measures and the same basic models 

of accounting and consolidation are used for planning and reporting. Forecasts are in-

put for all MCs. The strategic planning is input for operational planning. Forecast, 

planning, and operational figures are used for comparisons. The following functional 
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map (cf. Abb. 43) depicts the MCs and their relationships. It extends the work of Fre-

zatti et al. [2009] by a forecasting function as described above. 

 

Abb. 43: Functional Map of MCs (adapted from Frezatti et al. [2009]) 

G.3.3 BI Applications 

Since the 1960s, the support of corporate management with IS has been an ongoing 

topic. From the support of transactional processing and reporting (transaction process-

ing systems), the development of IT leads to an evolution of IS-based managerial deci-

sion support systems [Clark Jr. et al. 2007]. In addition to applications, the corporate 

IS landscape also encompasses integration infrastructure, such as DWs and enterprise 

application integration systems, which are necessary to enable the communication and 

information sharing between the applications [Schelp, Winter 2007]. This leads to 

widespread accepted reference architecture models of BI, oriented towards the IS 

pyramid, incorporating source systems, integration infrastructure, and analytical appli-

cations [Li et al. 2009; Schelp, Winter 2007; Watson 2009]. Following Watson, “busi-

ness intelligence is a broad category of applications, technologies and processes for 

gathering, storing, accessing, and analyzing data to help business users to make better 

decisions” [Watson 2009, S. 491]. As we aim at the identification of real-world de-

signs in the field of MCs, we outline the relevant BI applications as identified in the 

literature [Baars, Kemper 2008; Wagner 2004]. In doing so, we focus on standard 
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software components, as this has been established in the field of corporate manage-

ment [Bange et al. 2008; Oehler 2006, S. 109]. The following Tab. 48 shows the port-

folio of available BI applications. The focus is on analytical applications, but we also 

provide relevant integration systems and source systems. The descriptions are derived 

from the literature [Baars, Kemper 2008; Oehler 2006, S. 109; Schelp, Winter 2007; 

Wagner 2004]. Examples of standard software from three leading vendors are pro-

vided [Gartner 2010]. In terms of analytics, we follow the differentiation proposed by 

Baars and Kemper [2008] and distinguish between generic and concept-oriented appli-

cations. The latter are incorporating business logic (models and workflows) and are 

specific for some MCs [Baars, Kemper 2008; Oehler 2006, S. 109; Wagner 2004]. 

Tab. 48: BI Applications 

 

G.4 Development of BI Application Architecture Models 

After having outlined the MCs and the BI applications, we investigate the influence of 

the parenting style on MCs and BI and derive the application architecture models. 

Integration 
system

Generic 
analytcial 

application

Concept 
oriented 

analytical 
application

Strategic 
planning 

application

Financial 
planning 

application

Consolidation 
application

Spreadsheet 
application

OLAP 
application

Report
application

Source 
application

DW

ERP

Spreadsheet applications are highly used for decentralized and 
centralized calculation of planning and reporting figures. Advantages of 
spreadsheet solutions are the high degree of modeling flexibility, the 
user-friendliness, and the low initial costs.

The central feature of OLAP applications is multidimensional data 
modeling. OLAP is interesting for management control, as it allows 
aggregation and even some moderate levels of financial consolidation of 
data along the corporate organizational and product hierarchies and 
some calculations, such as contribution margins.
Reporting applications present data from other application to user by 
combining text, numbers, and business graphics. Reporting applications 
could provide formatted standard reports, dashboards, and also 
interactive reports which allow users to switch the views on data.

Consolidation applications are preliminarily designed for financial 
consolidation according to legal requirements and for management 
consolidation. Sometimes, consolidation applications are also used for 
data loading and the aggregation of planning values.

Financial planning applications provide tools for the flexible development 
of planning models and offer planning functionalities like allocation, 
distribution, simulations, and scenarios. Often, they are based on OLAP 
databases. Usually, these planning applications support the planning 
workflow from data loading up to reconciliation.

Strategic planning solutions especially address strategy formulation and 
visualization and the subsequent defining and tracking of strategic 
initiatives. They support quantitative data and allow linking corporate 
strategy KPIs to divisional strategy KPIs and also to KPIs of strategic 
initiatives and projects. Often, they include BSC approaches for 
cascading strategic targets.

In terms of integration systems, the data warehouse centric architecture 
has been established. The DW (and data marts, as a subset of the DW) 
serves as data integrator from diverse source systems and as data 
provider and storage for the following analytical applications. 
Enterprise resource planning systems (ERP) are important data sources 
for corporate management. They are used to support transactions along 
business processes. The term ERP is some kind of misleading as those 
focus more on transactions processing than on planning.

IBM Cognos Balanced Scorecard
Oracle PeopleSoft Scorecard
SAP Strategy Management

IBM Cognos Planning
IBM Cognos TM1
Oracle's PeopleSoft Planning and Budgeting
SAP Integrated planning
SAP BO Planning and Consolidation,

IBM Cognos Controller,
Oracle Hyperion
Oracle PeopleSoft Consolidation
SAP Business Consolidation

Microsoft's (MS) Excel

IBM Cognos BI OLAP 
Oracle OLAP
SAP Business Explorer Analyzer 

IBM Dashboard Accelerator
Oracle's BI Discoverer
SAP Business Objects Explorer 

IBM's DB2 
Oracle's 11g database
SAP BW (Business Warehouse),

Oracle Enterprise One
SAP ERP

Description Vendor exampleTypeCategory
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G.4.1 Configurations of MCs 

Research on corporate management has identified different archetypes of corporate 

management, which have proved to be successful patterns to design and manage or-

ganizations. These patterns are known under the name of parenting style, holding con-

cept, or corporate strategy [Goold et al. 1994]. They reflect the selected degree of di-

versification and decentralization of the company by defining the role of the corporate 

center (or the parent) and subsequent business and functional centers and thus the 

domination principle of organizational structuring. Diversification reflects the degree 

of lateral differences in businesses. Decentralization reflects the vertical relation: the 

extent to which the decision-making authority is shifted to subsidiaries [Busco et al. 

2008]. In turn, these styles are reflected in the design of MCs, here, in the planning and 

reporting functions. Goold, Campbell & Alexander [1994] and Anthony & Govindara-

jan [2007] identified three designs and their influence on MCs, which are described in 

brief in the following: 

 The single industry parenting style is often associated with a functional organi-

zation operating in one line of business or highly interrelated lines of busi-

nesses. The decision making is centralized at the corporate center, which pro-

vides the overall direction and is closely incorporated into the formation of 

plans and decisions of the business or functional units. The long-term strategies 

are the basis for the operational planning, as there is a need to coordinate the ac-

tivities between functional units or to share activities between the highly related 

businesses. MC has to ensure that business units are focusing on the right strat-

egy and less on financial measures. 

 In contrast, the financial holding parenting style is associated with divisional 

companies pursuing unrelated businesses. It represents decentralized authority, 

as the business units are stand-alone units with a high degree of autonomy and 

full responsibility for their strategy and results. The corporate center focuses on 

financial control, portfolio management, and cash flow planning. The focus at 

the corporate center is therefore on financial measures. Thus, the corporate cen-

ter is staffed minimally. 

 The management holding parenting style combines elements of the previous 

configurations. It is associated with related diversified companies, sharing 

common activities and leveraging competitive advantages across the borders of 

business units. These companies are also associated with matrix organizations. 
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Business units are responsible for strategic planning, budgeting, and investment 

planning. The corporate center, however, reserves the right to ensure that busi-

ness plans are sound and fit in with the corporate development. The corporate 

center may sponsor certain themes or initiatives. The focus is equally on strate-

gic information and financials. 

As the achievement of the aim of expressing complicated and interrelated relationships 

among many variables is only possible by abstraction and reducing the level of accu-

racy [Dess et al. 1993], the descriptions of the parenting styles remain on an abstract 

level. In order to be able to derive corresponding BI designs, however, we need a 

higher granularity. Bearing in mind that a matrix of organizational units and function-

ality clusters is proposed by several information systems design models and software 

cartography [IBM 1984; Lankes et al. 2005; Winter 2003], we map the outlined MC 

functions onto the different hierarchical levels of corporate center, business center, and 

functional center. The mapping of the functions is done according to the literature 

available [Anthony, Govindarajan 2007, S. 577]. Abb. 44 displays the different MC 

designs of the three parenting styles, incorporating the central principles of decentrali-

zation and differentiation.  

 

Abb. 44: Parenting Styles and Their MC Designs 

The vertical relation of decentralization is represented by showing the responsibility 

for different functions at the corresponding organizational units (separated by dashed 

line). The degree of diversification is indicated by the pictogram, displaying integrated 
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value chains (black box), and the possible multitude of units, displayed by the numbers 

at the lower level business units. 

G.4.2 Development of BI Application Architectures 

The three MC designs specify the information need and functional requirements of the 

corporate center, but also of subsequent centers from an MC perspective. In this sec-

tion, we derive three designs of BI or application architectures, respectively, by map-

ping the BI applications onto the MC design outlined in Abb. 44. We therefore main-

tain the matrix of organizational units and functionality [IBM 1984; Lankes et al. 

2005; Winter 2003]. We also maintain the design criteria, which are embedded in the 

standard BI applications - mainly functional integration and data integration - and do 

not apply further software design criteria such as avoiding data redundancies, func-

tional reuse etc. [Ganczarski, Winter 2008]. The mapping therefore reflects the princi-

ples of decentralization and diversification by functional and data integration. The re-

sult of this mapping is shown in Abb. 45 where we visualize the different application 

architectures according to the MC designs. The scope of each application is depicted 

by its graphical representation. The number of applications on each hierarchy level is 

indicated by the number attached to the applications. The description and interpreta-

tion of the three architectures follows subsequently. 

 

Abb. 45: Different Parenting Styles and Their BI Application Architecture 
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 The single industry style is supported by the typical BI reference application ar-

chitecture. The corporate center is using a centralized single strategic planning 

application supporting integrated corporate and business or functional strategic 

planning. Long-term operating planning and the operational planning are also 

realized in a single financial planning application. This application provides a 

planning model to integrate the part-plans of the subsequent units and supports 

the operational planning process. Forecasting is done either in spreadsheets or 

using the financial planning application. In addition, there is a consolidation 

application and a report application for reporting purposes. In order to support 

activity sharing across the functional units, there is a single ERP. The analytical 

applications are linked with the ERP, using a single enterprise-wide DW. 

 The financial holding is supported by a “small” central analytical layer and di-

visional BI reference application architectures. On corporate level, there is a 

corporate financial planning, a consolidation and a report application. Due to 

the financial focus, there is no need for a strategic planning application at the 

corporate center. In comparison to the requirement of the financial application 

at the single industry style, the financial planning application is mainly for the 

purpose of high-level long-term operating planning and the aggregation of the 

financial planning of the business centers. There is no need for a driver-based 

solution at the corporate center. Forecasting is done either in spreadsheets or by 

using the financial planning application. The small analytical layer uses its own 

corporate DW. As the business of each organization is independent, each busi-

ness unit uses its own independent BI Infrastructure, comparable to the BI “ref-

erence application architecture”, without the need for a consolidation applica-

tion. 

 The management holding is supported by a combination of both previous types. 

The corporate center uses a strategic planning solution in order to plan and im-

plement cross-divisional strategies. It also uses a financial planning application 

not only for aggregation but also to coordinate the business units. In addition, 

the corporate center also uses the obligatory consolidation application and re-

port application. In contrast to the financial holding, this design type also uses a 

“corporate” ERP in order to support the activity sharing across the functional 

units. The corporate analytical applications are linked with the ERP and the 

business unit’s application architecture using a corporate DW. The dominating 

business units use their own independent BI application architecture, compara-
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ble to the “reference architecture”, without the need for a consolidation applica-

tion. 

Overall, the analytically derived graphical representations and the corresponding de-

scriptions reveal distinct BI application architecture models, varying in terms of struc-

ture, number and types of applications to be used. Together with the MC design, the 

models are able to show and explain the moderating influence of the parenting style. 

Due to their internal logic, the models could be seen as a reference BI design for com-

panies associated with the parenting styles. 

G.5 Evaluation 

In order to confirm the BI application architecture models, we conducted qualitative 

case interviews with seven large European companies, each lasting about 120 minutes. 

The cases have been selected in order to confirm the three types of identified configu-

rations (two cases of single industry, three cases of financial holding, and two cases of 

management holding). The characteristics of the examined cases are presented Tab. 

49. In each case, interview partners from corporate management accounting with re-

sponsibility for the BI systems were selected to capture the required holistic view on 

corporate management and IS. After a first interview session, the cases have been sent 

back for verification and completion of open questions. The interview-questionnaire 

contained qualitative, open questions structured according to the parenting style (busi-

ness model, organizational structure), MCs, and the usage of BI. 

Tab. 49: Characteristics of Examined Cases 

 

The cases show a high degree of similarities between the companies in terms of used 

MCs. Each corporation is using the proposed MCs of strategic planning, operational 

planning, forecasting, and reporting. The MCs show the tendencies as outlined in sec. 

4.1. As we aim at outlining contingent BI application architecture models, our evalua-

tion is focusing on this dimension. In the following Tab. 50, the used BI applications 

are outlined according to the MCs. Subsequently, the results are described per MC. 
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For strategic planning, there is no clear picture. Although the importance of strategic 

planning has been recognized in all cases and is well formalized in formal strategic 

planning processes and responsible teams, a corporate tool support of strategic plan-

ning, as proposed by Wagner [2004], is not available. The used corporate strategic 

planning applications (see case 2 and 4) are for tracking of initiatives and not for strat-

egy formulation. We would expect this structure in the financial holding, but we also 

see this structure in the management holding and single industry. The expected support 

with strategic planning applications at the financial and management holding can be 

found at the divisional level instead. This leads to the assumption that corporate stra-

tegic planning differs from business strategic planning in terms of tool support. 

Tab. 50: BI Usage 

 

 

In terms of operational planning, the cases prove the outlined model. There is a clear 

usage of a corporate financial planning application in the single industry and financial 

holding companies. The single industry cases are in accordance with the proposed 

model by integrating the operational planning and the corporate planning into a single 

financial planning application. In the financial holding, this solution is accompanied 

by decentralized financial planning applications, providing the anticipated degree of 

differentiation in decentralized planning. In the two management holdings, we see a 

mixed picture, dependent on the chosen organizational structure. On the one hand 

Case 2 Case 3 Case 4 Case 5 Case 6 Case 7

Strategic 
planning

Financial holding Financial holding Financial holding Management holding Management holding

Case 1

No system usage Strategic planning 
application

Opeartional 
planning

Usage of corporate 
consolidation 
application for 
aggregation
Decentralized 
financial planning 
application per 
divisions

Corporate financial 
planning 
application
Decentralized 
financial planning 
application per 
divisions

Corporate financial 
planning 
application
Decentralized 
financial planning 
application per 
divisions

Corporate financial 
planning 
application
Decentralized 
financial planning 
application per 
divisions

Usage of corporate 
consolidation 
application for 
aggregation
Decentralized 
financial planning 
application per 
divisions

Corporate financial 
planning 
application
Decentralized 
spreadsheets

Corporate financial 
planning 
application
Decentralized 
spreadsheets

Forecasting

Usage of corporate 
consolidation 
application for 
aggregation
Spreadsheet

Corporate financial 
planning 
application
Spreadsheet

Corporate financial 
planning 
application
Spreadsheet

Corporate financial 
planning 
application
Spreadsheet

Usage of corporate 
consolidation 
application for 
aggregation
Spreadsheet

Corporate financial 
planning 
application
Spreadsheet

Corporate financial 
planning 
application
Spreadsheet

Parenting 
sytle

No system usage 
on corporate level
Decentralized 
strategic planning 
application per 
division

Strategic 
application for 
tracking of corp.  
initiatives
Decentralized 
strategic planning 
application per 
division

No system usage 
on corporate level
Decentralized 
strategic planning 
application per 
division

No system usage 
on corporate level
Decentralized 
strategic planning 
application per 
division

No system usage

Single industry Single industry

Reporting

Corporate report 
application
Corporate 
consolidation 
application
Corporate DW
Per division report 
application, DW 
ERP

Corporate report 
application
Corporate 
consolidation 
application
Corporate DW
Per division report 
application, DW 
ERP

Corporate report 
application
Corporate 
consolidation 
application
Corporate DW
Per division report 
application, DW 
ERP

Corporate report 
application
Corporate 
consolidation 
application
Corporate DW
Corporate ERP
Per division report 
application, DW 
ERP

Corporate report 
application
Corporate 
consolidation 
application
Corporate DW
Corporate ERP

Corporate report 
application
Corporate 
consolidation 
application
Corporate DW
Corporate ERP

Corporate report 
application
Corporate 
consolidation 
application
Corporate DW
Corporate ERP
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(case 4), there are decentralized planning solutions for larger divisions and a corporate 

financial planning application for cross-divisional functional planning. On the other 

hand (case 5), we only see decentralized financial planning applications. In this case, 

the needed activity sharing is done by spreadsheets. The necessary aggregation and 

consolidation of planning figures is done by the consolidation application as a walk-

around solution. This is possibly justified by the different structuring principles of both 

organizations (functions and markets vs. products and markets). The latter is more 

oriented towards the financial holding and the degree of central operational planning 

decreases. 

Forecast calculation is done in spreadsheet solutions in every case. The aggregation of 

forecast figures is either done within financial planning applications or consolidation 

applications. The low degree of application support could be explained by the fact that 

none of the companies poses formal requirements how to conduct the forecast. There 

are only templates for figures. Spreadsheet applications provide the desired degree of 

freedom. 

In terms of reporting, there is a consolidation application, a report application, and a 

DW at the corporate level of each parenting style. This is in accordance with the 

model. In the financial holding and the management holding, there are also report ap-

plications and DWs on a divisional level - as expected. However, in the management 

holding cases, we also see a stronger emphasis on centralized reporting than in the fi-

nancial holding. On the source level, the need for differentiation and standardization is 

clearly recognizable by looking at the ERP application as proposed by the model. The 

single industry cases provide a single corporate-wide ERP application. The financial 

holding cases are characterized by separate ERPs per division. Finally, the manage-

ment holding provides decentralized systems for larger divisions, but there is a clear 

tendency in both cases to an integrated ERP in order to be able to measure the cross-

divisional activity sharing. 

G.6 Discussion 

G.6.1 Implications of the Evaluation 

On the level of operational planning, forecasting, and reporting, the model provides an 

accurate view of actual BI design from the MC perspective. However, there is a need 

to re-adjust the model with respect to corporate strategic planning. As shown by the 

cases, there is basically no usage of a strategic planning solution at the corporate level. 
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Only strategy tracking is done in two cases with application support. This task is 

mainly performed outside the systems, in strategy meetings, and documented in MS-

Word or MS-PowerPoint. As a result, we see strategic planning applications as an op-

tional application at the corporate level. However, this also indicates a lack of formal-

ized strategic planning at the investigated companies We may also need to take a 

closer look at the management holding and distinguish between structuring principles 

more oriented towards single industry (functions and markets) and towards financial 

holding (product and market). This seems to influence the BI application architecture 

accordingly.  

G.6.2 Further Reflection 

Overall, the assumed ownership-driven mapping of functions and data is the predomi-

nant design principle of MC-related BI. Further software design criteria, such as avoid-

ing data redundancies, functional reuse etc., are not yet incorporated into MC-related 

BI design. Those criteria are characteristics of a supplier/IT operations perspective, 

and they constitute key features of lately discussed standardized and service-oriented 

architectures. The reason for this situation seems to be twofold. First, the traditional 

design principles of standard software and especially of concept-driven applications 

are also based on functional and data integration. The inability to customize such task-

specific applications to multiple decentralized needs reduces their potential for reuse. 

As a result, a multitude of applications is necessary. Second, the decentralized owner-

ship provides advantages in practice. On the one hand, there is flexibility for adjust-

ments of the software according to local needs. On the other hand, as MCs process 

decision- and bonus-relevant data, the autonomy of applications follows the self-

interest of decentralized management to restrict access and transparency to the corpo-

rate center and other stakeholders.  

On the contrary, the functional redundancies within the three models clearly show the 

potential advantages of a standardized BI application architecture. From a supplier 

perspective, the reuse of data, functions, and frontends promises to reduce efforts for 

maintenance, development, and training. Redundancies will even increase as we add 

further business functions, such as marketing, procurement, logistics, and sales. From 

a business perspective, however, the three BI application architecture models maintain 

their truth and contingent design. Therefore, a standardized and/or service-oriented BI 

application architecture must be able to respond to the outlined business needs, maybe 

by decoupling the functional view from a technologic realization.  
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G.7 Conclusion 

Next to ERP, BI is actually the most discussed class of systems for corporate man-

agement and MCs. In contrast to a single application view, BI encompasses the com-

plete application architecture relevant to MCs. While research on MCs is well driven 

by contingent design in order to tailor organization-specific MCs, corresponding BI 

design is missing. Therefore, this article derived three application architecture models 

from three typical organizational and MC designs: the single industry, the financial 

holding, and the management holding. The derived models are tightly coupled to the 

organizational design and are distinct in terms of structure, number and types of appli-

cations to be used. Therefore, the models recommend a contingent BI design. The 

evaluation with seven cases has shown that the proposed architecture models are sound 

and fit in with the BI designs present in practice. As the models are derived from a 

well-proven typology, they should also be valid for a broader class of organizations. 

Thus, they are able to explain and analyze existing models, but they could also serve 

as a reference in order to be reused in the design of new models. 

In addition to the provided models, it has been shown that the assumed function- and 

ownership-driven design of BI is still predominant. Other IS design approaches, which 

focus on reuse, reduction of complexity, and enterprise-wide data consistency, are still 

not incorporated. This fact points to an outlook on further research: the investigation of 

the ability of service-oriented software architecture to realize contingent BI design re-

lated to MCs. 

The small number of representative cases is a limitation in this paper. Even though we 

used a well-established typology, future work needs to be directed towards a strict 

evaluation of rigor and relevance of the designed models. Beyond the initial evaluation 

carried out in the seven cases, next steps need to focus on a broader set of organiza-

tions by conducting an empirical survey. Future work also needs to be directed to new 

forms of BI applications and organizations, such as network organization, as these may 

challenge the used design criteria and demand a refinement and extension of the out-

lined models. 
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Abstract 

Corporate management in today’s international companies has become increasingly 

complex. To cope with these growing challenges, information technology (IT)-based 

management control systems (MCSs), reporting, planning, and consolidation systems 

have been deployed. Despite their tradition in management research, the right configu-

ration of MCSs is still challenging. Maturity models (MMs) are an established instru-

ment to identify strengths and weaknesses of certain domains. As existing MMs focus 

on single MCSs, neglect an IT perspective and miss a sound methodical foundation, 

this paper outlines an empirically and algorithmically constructed MCS-MM. The 

model consists of three partial MMs for reporting, planning, and consolidation, which 

are integrated into one holistic MCS MM. The five levels of the MCS MM guide MCS 

evolution from a financial and corporate center-centric MCS (level 1) to a basic corpo-

rate MCS (level 2), and a comprehensive corporate MCS (level 3). Additionally, the 

MCS recommends a strong strategic orientation (level 4) and the leverage of potentials 

of modern IT support (level 5). 

Keywords: Corporate management; Management accounting; Management control 

systems; Business intelligence; Maturity models; Design science 
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H.1 Introduction 

In today’s global companies, corporate management has become increasingly com-

plex. To cope with these growing challenges, sophisticated management control sys-

tems (MCSs), covering reporting, planning, and consolidation, have been deployed 

[Anthony, Govindarajan 2007, S. 17; Simons 1994, S. 170]. Despite their long tradi-

tion in management research, however, the design of MCSs is still a challenging task 

for executives [Malmi, Brown 2008, S. 287]. Thus, management research offers dif-

ferent and even competing management concepts with different MCSs, e.g. MCSs for 

financial management, strategic management, and value-based management [Nilsson, 

Olve 2001, S. 347; Seal 2010, S. 99]. Moreover, changes inside and outside a company 

demand evolutionary and sometimes revolutionary changes in their MCSs [Davila, 

Foster 2005, S. 80; Moores, Yuen 2001, S. 351]. 

In the last decades, IT has become a strategic enabler for MCSs [Clark Jr. et al. 2007, 

S. 588; Davenport 2006, S. 98; Eckerson 2010]. Especially business intelligence (BI) 

systems have become part of current CFO agendas [Capgemini 2008; Sheikh et al. 

2010]. IT is not only seen as a means to assure appropriate and high quality perfor-

mance management but also to streamline MCS processes. Various studies report on 

the new role of management accountants as ‘business partners’ and on trends to build 

shared service centers for accounting on the basis of harmonized IT systems [Burns, 

Vaivio 2001, S. 390; Cooper, Dart 2009, S. 2; Daum 2008, S. 390]. In order to ensure 

a systematic MCS evolution, different aspects of task and strategic, organizational and 

technical aspects [Alter 2003, S. 368] need to be addressed. Executives also need sup-

port in assessing their as-is situation, determining a desired to-be situation and deriv-

ing potential evolution paths [Becker et al. 2009, S. 213]. 

Maturity models (MMs) are an established means to support these requirements. They 

consist of multiple, archetypal levels of maturity reflecting an evolution path of a cer-

tain domain [Fraser et al. 2002, S. 245; Rosemann, De Bruin 2005, S. 3]. In doing so, 

MMs are regularly used for benchmarking and continuous improvement [Ahern et al. 

2003; Paulk et al. 1993, S. 5]. Despite MMs’ popularity in IS research [Becker et al. 

2010; Mettler et al. 2009], the concept has not gained much popularity in management 

research. Furthermore, existing MMs are lacking a sound theoretical foundation and/or 

are derived on the basis of an arbitrary design method [Biberoglu, Haddad 2002, S. 

150; Lahrmann et al. 2010, S. 9]. In order to provide a sound and rigorous instrument 
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to assess and plan the evolution of MCSs, this paper aims at developing an empirically 

grounded and methodologically sound MM for MCSs. 

The construction of MMs is part of design science research [Becker et al. 2009, S. 

213]. Aligned with reference processes [Becker et al. 2009; de Bruin et al. 2005; van 

Steenbergen et al. 2010], this paper follows the basic research steps of ‘identify a 

need’, ‘build’, and ‘evaluate’ [Hevner et al. 2004]. Sec. 2 outlines the foundations of 

MMs and MCSs. Sec. 3 provides an overview of MMs for MCSs and identifies the 

research gaps. In sec. 4, the algorithmic construction technique of the MM is outlined. 

Sec. 5 covers the construction of the MCS MM. An evaluation of the developed arti-

fact is presented in sec. 6. Finally, we summarize our findings and suggest future 

work. 

H.2 Foundations 

H.2.1 Maturity Models 

In general, ‘maturity’ can be defined as “the state of being complete, perfect or ready” 

[Simpson, Weiner 1989]. Maturity implies an evolutionary progress from an initial to a 

desired target or naturally existing end stage. In the IS discipline, ‘maturity’ is re-

garded as “a measure to evaluate the capabilities of an organization” [Rosemann, De 

Bruin 2005, S. 1]. 

MMs facilitate this evaluation by outlining anticipated, typical, logical, and desired 

evolution paths [Becker et al. 2009, S. 213]. In response to criticism of missing me-

thodical foundations [Biberoglu, Haddad 2002, S. 150] and non-sufficient compara-

bility of MMs [Levie, Lichtenstein 2009, S. 10], MM research focuses on the founda-

tions of MM. This yields clear descriptions of the model elements, classification 

schemes for models and construction methods. In terms of model elements, an MM 

consists of maturity levels, different dimensions, and an assessment instrument [de 

Bruin et al. 2005, S. 5], which are described in the following Tab. 52. 
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Tab. 52: Elements of MMs 

Element Description 

Dimension Dimensions are specific capability areas, process areas, or design objects structuring the field 
of interest. They should be exhaustive and distinct. Each dimension is further specified by a 
number of measures (practices, objects, or activities) or by qualitative descriptions for each 
maturity level [de Bruin et al. 2005, S. 5]. 

Level Levels are archetypal states of maturity of a certain dimension or domain. Each level should 
have a descriptor clearly providing the intent of the level and a detailed description of its char-
acteristics. The characteristics of each level should be distinct and empirically testable and the 
relationship of each level to its predecessor and successor should be well defined [Fraser et al. 
2002, S. 246; Nolan 1973]. 

Assessment 

instrument 

The assessment instrument can either be qualitative or quantitative, e.g. using Likert-based 
questionnaires and scoring models [Fraser et al. 2002, S. 246]. 

 

In order to analyze existing MMs and guide MM construction, classification schemes 

have been developed. For analyzing the state of the art of MCS MMs, this paper uses 

the classification scheme by Mettler et al. [2009, S. 3] and, refined, by Lahrmann et al. 

[2010, S. 4] (see Tab. 53). 

Tab. 53: Classification scheme for MMs 

Criteria Key question Characteristics 

Origin Where does the MM stem 
from? 

Academia Practice 

Components How is the MM specified?  Lightweight de-
scription of levels 
and dimensions, 

e.g. in plain text or 
as visual 

Quantitative as-
sessment instru-
ment (question-

naire) 

Well-defined MM 
architecture with 

link to assessment 
instrument 

Application Who applies the MM? Self- 
assessment 

Third-party  
professional 

Certification 

body 

Evaluation Has the MM been  
evaluated? 

Evaluated Not evaluated Not transparent 

 

In terms of the applied methods, MMs can either be constructed in a top-down or bot-

tom-up approach [de Bruin et al. 2005, S. 5]. Following the first, a fixed number of 

maturity stages or levels is specified and further detailed with characteristics (typically 

in form of specific assessment items). Using the latter, distinct characteristics or as-

sessment items are first determined and then clustered into maturity levels [van Steen-
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bergen et al. 2010, S. 328]. Typical research methods in this context are focus groups, 

delphi studies, creativity techniques, case studies, or literature reviews. Quantitative 

methods are less frequently used for MM construction. An example of a quantitative 

MM construction technique is the Rasch algorithm (RA) [Lahrmann et al. 2011; 

Rönkkö et al. 2008], which will be used for the MM construction within this paper. 

H.2.2 Management Control Systems 

MCSs are defined as those “formal systematically developed, organization wide, data 

handling systems designed to facilitate management control” [Machin 1995, S. 11]. 

Incorporating executives and accountants as key stakeholders [Anthony, Govindarajan 

2007, S. 110], consisting of formal rules and processes [Friedl 2002, S. 54; Horváth 

2006, S. 182], and facilitated by a set of IT systems [Rom, Rohde 2007, S. 40], MCSs 

are socio-technical systems [Alter 2003, S. 368; Bostrom, Heinen 1977]. Therefore, 

they can be decomposed into an organizational (people, processes, organizational 

structures) and technical subsystem (information, software, hardware) providing prod-

ucts and services [Alter 2003, S. 368]. In the following, we want to elaborate on MCS 

products and services, i.e. their management accounting (MA) perspective. After-

wards, we want to briefly focus on IT support for MCSs. 

Based on the decision process concept and cybernetic controls, MCSs are typically 

divided into the planning and the reporting system [Malmi, Brown 2008, S. 293; Otley 

1999, S. 366]. The planning system supports the definition of goals, which are cap-

tured as strategies and plans. Furthermore, planning is an integrative activity, as it sets 

aligned goals in order to coordinate a company's different activities [Hansen, Van der 

Stede 2003, S. 415; Horváth 2006, S. 171]. Addressing those different targets, differ-

ent planning subsystems have been developed: long-term/strategic planning, opera-

tional planning/budgeting, and forecasting [Gluck et al. 1980, S. 154; Hahn, Taylor 

2006, S. XIII]. The reporting system supports stakeholders in their periodic and con-

tinuous review of corporate performance and covers the internal management report-

ing and the legally required external reporting [Anthony, Govindarajan 2007, S. 425; 

van der Walt, du Troit 2007, S. 89]. Both planning and reporting rely on an integrated 

information base mainly consisting of financial and management consolidation. Con-

solidation aggregates transactional data from financial and cost accounting systems 

along organizational structures by elimination of capital interests, internal transactions, 

and internal results [Ernstberger, Vogler 2008, S. 346]. MCSs and their major informa-
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tion flows are summarized in Abb. 46 (adapted from [Frezatti et al. 2009, S. 2; 

Horváth 2006, S. 117]). 

 

Abb. 46: MCS and Its Core Domains 

As mentioned above, current MCSs are facilitated by a set of different IT applications 

[Rom, Rohde 2007]. First of all, transactional processing and reporting systems have 

been deployed as source applications for MCSs since the 1960s. Furthermore, decision 

support / analytical applications, e.g. executive information systems or planning appli-

cations, are leveraged in the context of MCSs [Clark Jr. et al. 2007, S. 588]. Next to 

transactional and analytical applications, the corporate IT landscape also encompasses 

integration systems, e.g. data warehouses (DWHs), which enable information integra-

tion and information sharing between applications [Schelp, Winter 2007, S. 134]. 

Based on current literature [Baars, Kemper 2008; Oehler 2006, S. 109; Schelp, Winter 

2007; Wagner 2004], Tab. 54: IS Support of MCSs depicts the portfolio of available 

IT support for MCSs. This paper follows Baars and Kemper [2008, S. 140] and distin-

guishes between generic and concept-oriented analytical applications. In contrast to 

generic analytical applications, concept-oriented analytical applications provide do-

main-specific business logic (models and workflows). Examples of standard software 

are provided on the basis of Gartner [2010]. 
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Tab. 54: IS Support of MCSs 

 

Summing up, MCSs consist of three interrelated domains (planning, reporting, and 

consolidation). Furthermore, MCSs can be decomposed into services (products and 

services), organization (organizational subsystem) as well as technology (technical 

subsystem). Fig. 2 depicts the resulting conceptualization framework. Following Mett-

ler and Rohner [2009, S. 5], the three MCS domains are ‘domain (specific) dimen-

sions’, whereas services, organization, and technology are ‘generic (maturity) dimen-

sions’. The conceptualization will be the basis for the analysis of the existing MMs 

and the MM construction. 

 

Abb. 47: Conceptual MCS Framework 
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H.3 State of the Art 

H.3.1 Overview of Existing Models 

To review the state of the art, the paper follows the literature research approach de-

scribed by Webster, Watson [2002] and vom Brocke et al. [2009]. The search is based 

on six scholarly databases (DBs), Science Direct, Proquest, EBSCOhost, ACM, Wiley 

Inter Science, SpringerLink, and Google scholar, as they cover the most relevant MCS 

and MIS journals, books, conference proceedings, and practitioner sources. In addi-

tion, the standard Google search was used to cover most recent practitioner sources. In 

this case, the analysis of results was restricted to the 300 most important hits.  

The search was conducted with the search string ‘maturity model’, ‘stage model’, and 

‘life cycle’ and search terms for each dimension: In the field of planning, we used the 

search terms ‘corporate planning’, ‘strategic planning’, or ‘strategic management’. In 

the field of reporting, we used the search terms ‘financial reporting’, ‘management 

reporting’, ‘financial management’, ‘corporate management’, ‘corporate performance 

management’, and ‘management control system’. In the field of consolidation, we used 

the terms ‘financial consolidation’, ‘external reporting’, and ‘financial close’.  

In order to identify further relevant articles, we conducted a backward search by re-

viewing citations found in the first step. As a last step, we conducted a forward search 

by identifying articles citing the article in the previous steps [Webster, Watson 2002]. 

In all steps, we examined at least titles and abstracts in order to evaluate only relevant 

sources. We excluded results focusing on dedicated corporate management tasks, such 

as acquisition, compliance and risk management, but also generic process, project and 

BI MMs. Compared to other domains, e.g. BI [Becker et al. 2010; Lahrmann et al. 

2010; Mettler et al. 2009], this has yielded a moderate number of 14 models. The MMs 

are described and briefly assessed in Tab. 55 and  

Tab. 56. 

 

 

 

 

 



 Teil B: A Maturity Model for Management Control Systems: 5 Evolutionary Steps to Guide 

Development 

181

 

Tab. 55: Existing MMs for MCSs 

 

 

1 Strategic 
management 
MM [Gluck et 
al. 1980]

Name#

Gluck et al. differentiate four maturity levels of corporate 
planning with increasing effectiveness: ‘basic financial planning’, 
‘forecast based planning’, ‘externally oriented planning’ and 
‘strategic management’. The model does not outline specific 
dimensions, but the different scope, the characteristics of the 
planning sub-systems, and the philosophy of each stage. 

Description

Despite its early origin, the model still 
reflects the development of planning, as it 
is used in current publications, e.g. 
[Wagner 2004, Marx et al. 2010]. It 
provides valuable insight for the planning 
dimension of the to-be designed MM.

Relevance

2 Evolution of 
strategic 
management 
systems 
[Ansoff 1980]

Ansoff provides a six stage maturity model starting with ‘control’, 
‘long-range planning’, ‘strategic planning’, ‘strategic 
management’, ‘strategic issue management’ and ‘surprise 
management’. The model differentiates between the dimensions 
of ‘purpose’, ‘basic assumption’, and ‘limiting assumption’.

The model is comparable to Gluck et al. 
[1980], but enhances the latter regarding 
strategic foresight. It is not very elaborated,
but provides a good overview of planning 
development.

3 Advanced 
Budgeting  
[Gleich et al. 
2006, Rieg 
2008]

The Advanced Budgeting approach is coined in the discussion of 
Better Budgeting and provides an overview of the development 
of planning systems. It differentiates five levels of corporate 
planning: ‘operational planning’, ‘forecast-based planning’, ‘long-
term planning’, ‘strategic planning’, and ‘rolling integrated 
planning’. The model does not outline specific dimensions, but 
the characteristics of the planning sub-systems.

Compared to the models of Gluck et al. 
[1980] and Ansoff [1980], the model is 
much more detailed in terms of planning 
instruments, e.g. outlining characteristics of 
forecasting.

4 Corporate 
planning and 
BI MM [Marx 
et al. 2010]

The MM is partly based on Gluck et al  [1980] and differentiates 
the levels of ‘informal planning’, ‘corporate operational planning’, 
‘corporate financial planning’, ‘corporate strategic planning’, 
‘corporate strategic management’. It differentiates the 
dimensions of ‘context in terms of strategy and structure’, 
‘functional corporate planning sub-systems’, and ‘BI support’.

The model enhances the model of Gluck et 
al. [1980] by adding planning applications.

5 Performance 
management 
(PM) MM 
[Weisberg 
2007]

The consultancy based PM-MM consists of 4 stages: 
‘experimentation’, ‘intermediate’, ‘mastery’ and ‘visionary’. 
Concerning dimensions it focuses on ‘organization and culture’, 
processes’, as well as on ‘technology and data’. Lumens PM-
MM is based on a quantitative assessment approach.

The meta-model shows relevant 
dimensions. Items for each level are 
available. As the model is consultancy-
based, only abstract information is 
available. 

6 Performance 
measurement
systems 
(PMS)-MM 
[Wettstein/
Kueng 2002]

The MM for PMS was developed on the stages-of-growth 
approach and the CMMI model. It consists of four maturity 
levels: ‘ad-hoc’, ‘adolescent’, ‘grown-up’, and ‘mature’. They
span across the dimensions of ‘scope of measures’, ‘data 
collection, ‘storage of data’, ‘communication of results’, ‘use of 
measures’, and ‘quality of measures’. 

The PMS-MM provides a good insight into
CM-MM development. But despite its 
theoretical foundation, the PMS-MM is not 
very elaborated and very premature itself.

7 Strategic 
management 
MM [Arveson 
et al. 2010]

The consultancy based MM is based on the CMMI and focuses 
on the strategic planning and strategic management. It is based 
on five maturity levels: ‘ad hoc & static’, ‘reactive’, ‘structured & 
proactive’, ‘managed & focused,” and ‘continuous improvement’. 
They span across eight dimension of ‘leadership’, ‘culture & 
values’, ‘strategic thinking & planning’, ‘alignment’, ‘performance 
easurement’, ‘performance management’, ‘process 
improvement’, and ‘sustainability’.

The model provides a rich foundation of
CM dimensions and integrates a planning 
and reporting perspective. But the MM is 
not very elaborated and very premature 
itself. It is also questionable if the process 
maturity levels of CMMI are also CM-
maturity levels. 

8 Satyam’s 
CPM-MM 
[Thiruvenkatac
hari/Kartick 
2009]

The consultancy based maturity model focuses on performance 
of planning and reporting. It consists of 4 levels (‘functional 
scorekeeper’, ‘organizational scorekeeper’, ‘business partner’, 
and ‘strategic partner’) and eight dimensions (‘organization, 
people and culture’, ‘PM method’, ‘PM process’, ‘used 
performance measures’, ‘measure alignment/linkage’, ‘efficiency 
and effectiveness’, and ‘value orientation’).

The meta-model allows an insight into
Satyam’s view on corporate management, 
especially reflecting the changing role of 
MA. Being a consultancy framework, only 
little information is available.

9 Financial 
management 
MM
[National-
Audit-Office 
2010]

The Financial Management Maturity Model was developed by 
the National Audit Office (NAO) of the United Kingdom (UK). The
MM provides five unlabeled maturity levels in the dimensions of 
‘financial governance and leadership’, ‘financial planning’, 
‘finance for decision making’, ‘financial monitoring and 
forecasting’, ‘financial and performance reporting’. Overall the 
model poses sixteen questions and provides a qualitative 
assessment.

The qualitative description provides 
valuable insights for CM development. The 
strong financial focus restricts the 
applicability for corporate management. 
The pure qualitative assessment hinders 
an easy appliance. 

10 Financial 
management 
capability 
model
[McRoberts/
Sloan 1998]

The FM capability model is based on the CMMI model and aims 
at strengthening financial management processes. It consists of 
the levels ‘start-up’, ‘control’, ‘integrated’, ‘managed’, and 
‘optimizing’. The model does not specify any dimensions, but 
explicit and sound descriptions of each level which are derived 
top-down out of the descriptors.

The qualitive description and missing 
formality makes it difficult to compare the 
stages. The descriptions provide insights, 
but it is questionable if the process maturity 
levels are CM-maturity levels.
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Tab. 56: Existing MMs for MCSs (continued) 

 

H.3.2 Analysis 

For content analysis, the paper uses the conceptual MCS framework (Abb. 47), diffe-

rentiating between specific domain dimensions and generic dimensions. The methodo-

logical analysis focuses on the origin, components, application, and evaluation of the 

MMs (Tab. 53). The results of the analysis are presented in the following Tab. 57. 

In terms of content, the researched MMs address different domains. Four models are 

dedicated to planning (No. 1-4). MMs 5 and 6 focus on management reporting. MMs 

7-10 aim at addressing a complete corporate management approach, as they focus on 

planning and reporting. However, they neglect consolidation as a key domain of 

MCSs. The models 11 and 12 provide insight into consolidation. The models 13 and 

14 are labeled as performance management MMs. As both focus mainly on technology 

aspects, they can be considered as BI MMs.  

An analysis of the generic dimensions shows that the planning models are very ab-

stract and mainly focus on the service dimension. The other MMs address additional 

aspects in the context of planning organization and IT support. The models for report-

ing (5-10) address basically all generic dimensions. Despite their comprehensiveness, 

however, they are only partially applicable, as they remain on a very abstract detail 

level. The same is true for the consolidation models.  

Name# Description Relevance

11 Deloitte’s financial 
close and 
reporting process 
MM [Ribaudo et 
al. 2010]

Deloitte’s MM focuses on financial consolidation and the 
assessment of related financial reporting risk. It consists of four 
not specifically labeled maturity levels, which span across the 
dimensions of ‘organization’, ‘talent’ ‘policy and process,’ and 
‘systems’. 

The consultancy based model provides a 
good insight for financial consolidation, but 
it is not very elaborated or formal.

12 The Four-Stage 
Model of Cost 
Systems Design 
[Kaplan 1990]

Kaplan’s MM reflects the evolution of the reporting system. The 
levels are ‘poor data quality’, ‘focus on external reporting’, 
‘managerial relevance’ and ‘integrated cost system’. He 
differentiates between the four dimensions of ‘data quality’, 
‘external reporting, ‘production cost,’ and ‘operational control’. 

Despite its technological obsolescence, the 
envisaged necessary harmonization of 
external and internal reporting is still a valid 
topic.

13 A Capability MM 
for Corporate 
Performance 
Management 
(CPM) [Aho 
2009]

Aho’s CPM-MM is based on the six CMMI maturity levels: 
‘unaware’, ‘ad-hoc’, ‘repeatable’, ‘defined’, ‘managed’, and 
‘optimized’. He defines four CPM dimensions of ‘management & 
organization’, ‘technology’, ‘people & culture’, ‘processes’, which 
are all operationalized by several variables. 

Despite its initial claim, the final model is 
focused on BI and not on corporate 
management.

14 Gartner’s BI and 
Performance 
Management MM   
[Rayner/Schlegel 
2008]

The BI- and PM-MM defines five levels of maturity: ‘unaware’, 
‘tactical’, ‘focused’, ‘strategic’ and ‘pervasive’. The model does 
not provide detailed dimensions but a textual description of each 
stage. 

The model is more focused on BI than PM 
and concentrated around information 
usage.



 Teil B: A Maturity Model for Management Control Systems: 5 Evolutionary Steps to Guide 

Development 

183

 

In terms of methodical analysis and the background, only 4 models are from academia. 

Another 4 can be assigned to both categories, as the authors are consultants, but the 

publication is done within academic outlets. 8 models originated purely from practice. 

Tab. 57: MM Analysis 

  Content  Methodology 

# Model Domain 
Dimensions

Generic 
Dimensions

Origin Components Application Eval-
uation
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1 [Gluck et al. 1980] ■   ■   ■ ■ ■   ■    ■ 

2 [Ansoff 1980, S. 132] ■   ■   ■  ■   ■    ■ 

3 [Gleich et al. 2006] ■   ■ ■  ■ ■ ■   ■    ■ 

4 [Marx et al. 2010] ■   ■  ■ ■  ■   ■   ■  

5 [Weisberg 2007]  ■  ■ ■ ■  ■  ■ ■  ■   ■ 

6 [Wettstein, Kueng 2002]  ■  ■ ■ ■ ■  ■   ■     

7 [Arveson et al. 2010] ■ ■  ■ ■   ■ ■   ■    ■ 

8 
[Thiruvenkatachari, Kartick 
2009] 

■ ■  ■ ■ ■  ■  ■ ■  ■   ■ 

9 [National-Audit-Office 2010] ■ ■  ■ ■ ■  ■ ■   ■    ■ 

10 [McRoberts, Sloan 1998] ■ ■  ■ ■ ■  ■ ■   ■    ■ 

11 [Ribaudo et al. 2010]   ■  ■ ■  ■ ■   ■    ■ 

12 [Kaplan 1990]   ■ ■   ■  ■   ■    ■ 

13 [Aho 2009]  ■    ■ ■ ■ ■ ■  ■    ■ 

14 [Rayner, Schlegel 2008]  ■    ■  ■ ■   ■    ■ 

  8 8 2 11 8 9 7 10 12 3 2 12 2 0 1 12

 

In terms of components, 12 MMs contain a textual description and/or simple maturity 

grid. Only three models provide an assessment questionnaire, and only two models are 

based on a well-defined architecture. Concerning application, 12 models are based on 

the idea of self assessment. Two consultancy-based MMs require a third party assess-

ment. No model serves for certification, e.g. the CMMI. With regard to evaluation, 



 

 

184 Teil B: A Maturity Model for Management Control Systems: 5 Evolutionary Steps to Guide 

Development 
  

only two models are explicitly tested. For the remaining ones, the evaluation stays un-

clear. Thus, the paper supports previous statements that existing MCS MMs build 

upon a poor methodological foundation. 

Summing up, most MCSs focus on one dedicated domain, i.e. planning or reporting, 

and only two models address consolidation. In terms of generic dimensions, a broad 

range of MMs addresses two or three dimensions. This indicates that the maturity of 

MCSs is already understood as a multi-dimensional concept, which needs to be re-

flected in the MM to be constructed. The methodology reveals gaps in terms of rigor 

and shows that the existing models are abstract and premature. So, no model fulfills 

the requirements as outlined in the introduction for a sound MM for MCSs, covering 

planning, reporting and consolidation. 

H.4 Maturity Model Construction 

In order to address the methodical issues identified in sec. 3, this paper builds upon an 

empirically grounded MM construction method based on the RA [Lahrmann et al. 

2011, S. 176]. It assumes that responses to questionnaire items are dependent on a 

non-measureable respondent characteristic (single latent variable or trait θ) [Bond, Fox 

2007]. Respondent characteristics could be psychological traits, but also knowledge 

and specific capabilities of an organization. The RA assumes that highly skilled organ-

izations have a high probability of having successfully implemented easy items. By 

basically counting properly answered questions, RA calculates a score for the difficul-

ty of items  and the ability of participants . Both scores are measured on the same 

interval scale using a logarithmic unit (‘logit’). With the so-called ‘Infit’ and ‘Outfit’ 

statistics, the RA also provides criteria for model quality assessment, recognizing if the 

items and the organization fit the underlying assumption. In the context of MM con-

struction, the measurement of item difficulty supports the inductive allocation of items 

onto maturity levels, and the capability of participants supports the assessment of or-

ganizations [Dekleva, Drehmer 1997, S. 97]. 

This paper uses a Likert-based questionnaire, which differentiates between the actual 

and the desired situation of an MCS capability (item). Following the principle of eco-

nomic efficiency [Samuelson 1983], the utility function of an item i at organization v 

is not necessarily monotonically increasing, but could be limited by  providing an 

upper bound for the item. Considering that MMs should not provide an individual as-is 

assessment, but a common and consistent development perspective, Lahrmann et al. 

[2011, S. 176] propose the usage of a modified delta between the individual actual 
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values  (organization-specific) and common desired values  (median across all 

organizations) . The median  is able to express the importance of one 

item for all organizations. Compared to the arithmetic mean, the median is much more 

stable for extreme values [Bond, Fox 2007].  

The difficulty of an item per organization is then given by the delta value: A high posi-

tive gap expresses a difficult and desired item. Negative gaps and also values on the 

threshold itself express easy items. Following common practice of RA model applica-

tion, categories are collapsed with respect to the situation at hand [Bond, Fox 2007]. 

Therefore, all negative gaps are collapsed into one category, as they all express over-

compliance. Thus, a re-coding of data is applied, resulting in five values (see Tab. 58). 

Tab. 58: Coding of Actual and Desired Values  

Delta  <0 0 1 2 >2 

 1 2 3 4 5 

Interpretation Easy items             Difficult items    

 

The RA only yields a single ordinal scale that represents the logit measure of each 

item and organization, but not distinct maturity levels. In order to overcome subjectivi-

ty in defining maturity levels, the paper uses hierarchical cluster analysis to assign 

items (on the basis of their logit value) to levels [Lahrmann et al. 2011, S. 183]. As 

most MMs use five maturity levels [Becker et al. 2010, S. 2; Lahrmann et al. 2010, S. 

9], the anticipated number of clusters is set to five. 

The RA approach was complemented by two focus groups. Focus groups are an estab-

lished means to investigate new ideas and to check the applicability of a research ob-

ject by practitioners [Tremblay et al. 2010]. Focus group A, exclusively set up to dis-

cuss the development of the MCS MM, consisted of six MCS consultants. Tab. 59 de-

picts the members of this group, which met three times for 4-8 hours to assess the 

MM. Focus group B is a group of large international companies which met on a regu-

lar basis to discuss latest MCS developments. Tab. 60 describes the companies and 

corresponding members of focus group B. The two focus groups were involved in the 

following steps: The questionnaire structure was derived on the basis of the conceptual 

framework depicted in sec. H.2.2. Afterwards, questionnaire items were derived on the 

basis of the existing MM (cf. sec. H.4). Focus group A has been leveraged to discuss 

the applicability of the conceptual framework, several specific items, and the results of 
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the RA (Sec. H.5.1). Focus group B has been used to pretest the final questionnaire 

and to evaluate the final model. 

Tab. 59: Characteristics of Focus Group A  

# Consultant 

1 Senior partner within a large consulting and audit company, 20 years expertise in MCSs 

2 Junior partner within a large consulting and audit company, 20 years expertise in BI 

3 Project manager within a large consulting and audit company, 10 years expertise in MCSs 

4 Senior consultant within a large consulting and audit company, 6 years expertise in MCSs 

5 Junior consultant within a large consulting and audit company, 3 years expertise in BI 

 

Tab. 60: Characteristics of Focus Group B  

# Company Participant 

1 Leading software company with about 50,000 employees Head of Management Reporting  

2 Large international chemical company with about 160,000 em-
ployees  

Head of Management Reporting 

3 Large manufacturing company with about 120,000  
employees 

Head of Management Reporting 

4 Leading telecom provider with about 260,000 employees  Head of Management Reporting 

5 Large manufacturing company with about 20,000 employees Head of Management Reporting 

6 Large manufacturing company with about 140,000  
employees 

Head of Management Reporting 

 

H.5 Maturity Model 

H.5.1 Structure, Questionnaire, and Sample 

Well-designed MMs are based on a hierarchical structure of dimensions and sub-

dimensions [de Bruin et al. 2005]. Such a structure offers the possibility of an overall, 

but also specific maturity assessment for discrete areas in order to address the needs of 

several stakeholders. Following Mettler and Rohner [2009, S. 5] and leveraging the 

conceptional MCS framework (cp. Fig. 2), we first build our MM structure on the ba-

sis of the MCS domains of planning, reporting, and consolidation. Each domain is then 

further decomposed according to the generic dimensions task, organization, and tech-

nology. This structure sets the boundaries for the questionnaire. It contains one sec. for 

each MCS domain with assessment items for each generic dimension. Each sec. con-
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sists of about seven to nine questions with two up to six assessment items. The items 

are derived from the existing MMs (see Tab. 55 and  

Tab. 56) as well as from selected additional literature. All in all, the questionnaire con-

tains 25 questions and 90 items for the MM construction. The questionnaire has been 

developed together with focus group A and pretested with focus group B. 

331 CFOs and management accountants at large enterprises in Europe have been se-

lected as the target group for the MM construction. For data collection, the question-

naire has been sent in paper form, but we have also used an online survey tool. This 

has yielded 76 returned and completed questionnaires and a response rate of 23%, 

comparable to other CFO and MA studies (e.g. Moores/Yuen [2001] n=49 and Davi-

la/Foster [2005] n=78, and Seely and Targett [1999] n=85). The following table shows 

that the sample is characterized by a majority of responses by CFOs and leading man-

agement accountants and is well balanced in terms of country, revenue, and size. Two 

respondents did not provide information regarding size and revenue.  

Tab. 61: Sample Characteristics 

Position No. % Country No. % 

CFO 18 24 Germany 38 50 

Director Corporate Controlling 3 36 Austria 16 21 

Team Leader Corp. Controlling 27 20 Switzerland 20 26 

Group Controller 15 17 Others 2 3 

CFO Business Unit 13 4    

Sum 76 100 Sum 76 100 

Revenue in Mio € No. % Number of employees No. % 

<500 19 26 <500 12 16 

500-1000 7 9 500-1000 7 9 

1000-5000 27 36 1000-5000 15 20 

5000-10000 8 11 5000-10000 8 11 

> 10000 13 18 10000-50000 21 28 

   > 50000 11 15 

Sum 74 100 Sum 74 100 

 

H.5.2 Reporting MM 

For reporting, the questionnaire encompassed 9 questions and 33 items. The Reporting 

MM was derived on the basis of three steps. First, the RA was conducted and the qual-

ity of the resulting model was checked. The quality for the Reporting MM is assured, 

as values of Infit and Outfit greater than two are not exceeding more than 5 percent of 
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the items [Dekleva, Drehmer 1997, S. 99]. Second, an initial MM was derived (items 

were assigned to levels), based on hierarchical cluster analysis (cf. sec. H.4). Third, the 

initial MM was analyzed and assessed together with focus group A on the basis of two 

principles: (1) The results of RA and cluster analysis should be respected as “empirical 

evidence”, i.e. changes should only be made if strong reasons do exists, (2) the items 

of one level should complement each other and form one consistent level. 

On the basis of the last principle, two items (a - reporting and analysis factory and b - 

mobile devices) were repositioned from level 2 to level 5. They only reach a moderate 

logit, but are clearly very advanced items. Two reasons were identified for this modifi-

cation. First of all, item (a) and its implications were not understood by the respon-

dents because of bad wording. Item (b) was repositioned, because the focus group had 

a strong feeling that mobility has a strong potential, but is not yet understood by prac-

tice. 

The final reporting MM is depicted in Tab. 62, showing the maturity level (L), the 

domain (D), i.e. service (S), organization (O), information technology (I), the RA 

score values (logit), and the fit statistics (Infit and Outfit) of the items. Furthermore, 

relevant references are named. The items are sorted in a descending order according to 

maturity level, domain and logit. The interpretation of the model depicts the following 

evolution path: 

 Level 1 depicts a reporting stage which is characterized by financial measures 

and shareholder requirements. The focus is on executives within the corporate 

center. The process is highly manual and results in paper-based standard reports. 

 Level 2 shows an extended management approach with focus on additional inter-

nal management requirements and shareholder requirements, e.g. first analysis 

and value-based measures. The internal focus leads to reporting and analysis ser-

vices for corporate and business units. Consequently, management accountants 

act as analysts. A first data warehouse serves as platform to provide such services 

at the corporate center. 

 Level 3 enhances the service dimension with risk measures and advanced analy-

sis to provide new insights and also dedicated services for specific user groups. 

These are based on well-designed and automated reporting processes, advanced 

analysis tools and information portals. Level 3 reflects a well-organized and 

comprehensive, but still financially oriented corporate reporting. 
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 Level 4 is driven by a turn to strategic aspects, as strategic measures and analyses 

are emphasized. Management accountants are also able to comply with the stra-

tegic orientation: Due to automation relieved of pure standard reporting, they can 

comply with the new role as ‘business partner’. 

 Level 5 aims at levering the potentials of modern BI environments for each ex-

ecutive (‘self-empowerment’ with mobile devices and dashboards), but also for 

the management accounting which implements a reporting and analysis factory. 

Overall, the derived maturity levels show that the levels are not exclusive, but consec-

utive, i.e. the MCS capabilities of the stages build upon each other. They also depict 

the preferences of management accountants to manage functional aspects first and then 

focus on new BI tools. 

Tab. 62: Results of Reporting 

L D Logit Item Reference Infit Outfit 

5 O -0.31 Management Accounting is service provider for reporting and 
analysis (reporting und analysis factory with internal rates) (a) 

[Daum 2008, S. 389] 1.13 1.17 

 I 0.97 Usage of interactive corporate dashboard, which provides prede-
fined reports with drill-downs within a single user-interface 

[Mayer, Stock 2011, S. 7] 1.58 1.49 

  -0.11 Standard reports are provided on mobile devices (e.g. Blackber-
ry, iPhone, iPad) (b) 

Innovative Item 0.36 0.38 

4 S 0.66 Provision of benchmarks / market intelligence analysis [Kaplan, Norton 2004, S. 45] 0.99 0.99 

  0.52 Performance Measure for strategic initiatives and/or top-projects [Kaplan, Norton 2004, S. 45] 0.93 0.93 

 O 0.65 Management Accounting is critical business partner (challenges 
decisions and supports the definition of actions) 

[Cooper, Dart 2009, S. 3] 0.54 0.54 

3 T 0.37 Performance measure for risk management and scenarios [Woods 2007, S. 1080] 0.75 0.75 

  0.34 Use of value-driver trees and cause-effects for analysis [Kaplan, Norton 2004, S. 42] 0.72 0.74 

 O 0.51 Automated generation of financial measures and standard reports [Wettstein, Kueng 2002, S. 
8] 

0.73 0.73 

  0.31 Automated generation of most important measures and standard 
reports 

[Wettstein, Kueng 2002, S. 
8] 

1.37 1.36 

 I 0.45 Standard reports are provided within an information portal (Self-
Service) 

[Shilakes, Tylman 1998] 1.24 1.23 

  0.35 Usage of main memory technologies for flexible and ad-hoc data 
analysis 

Innovative item 0.63 0.61 

  0.34 Usage of a data warehouse with professional BI analysis fron-
tend 

[Aho 2009, S. 15] 0.54 0.54 

  0.3 Standard reports are adjusted to specific user groups and indi-
vidual executives 

[Mayer, Stock 2011, S. 7] 1.45 1.43 

2 S 0.05 Important KPIs are analyzable along the relevant management 
dimensions (e.g. products, regions, sales channels) 

[Mayer, Stock 2011, S. 7] 1.73 1.73 

  -0.04 Value-based measures [Stern, Shiely 2001] 0.93 0.92 

  -0.04 
 

Non-financial, business and industry-specific performance 
measure 

[Kaplan, Norton 1996] 1.05 1.04 

  -0.06 
 

Standard reports are adjusted to the specific need of each busi-
ness unit 

[Mayer, Stock 2011, S. 7] 1.48 1.52 

 O 0.11 Lifecycle management of measures, reports and processes [Wettstein, Kueng 2002, S. 0.57 0.56 
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8] 

  -0.35 Management Accounting is analyst (researches causes of devia-
tions) 

[Cooper, Dart 2009, S. 3] 0.35 0.36 

 I 0.14 
 

Usage of a data warehouse with MS-Office frontend for analysis [Aho 2009, S. 15] 1.1 1.12 

1 S -0.35 
 

Primarily financial performance measures (P&L, Balance Sheet) [Wettstein, Kueng 2002, S. 
8] 

0.36 0.38 

  -0.51 
 

Deviations are identified and commented, corrective actions are 
proposed 

[Schäffer 2007, S. 101] 0.99 0.99 

  -0.56 
 

Standard reports offer same content for each business unit [Mayer, Stock 2011, S. 7] 0.75 0.75 

 O -0.41 
 

Adjustments of reports only if necessary, e.g. occurring inconsis-
tencies 

[Schäffer 2007, S. 16] 0.93 0.93 

  -0.65 
 

Management accountants act as data aggregator and information 
provider 

[Cooper, Dart 2009, S. 3] 0.54 0.54 

  -1.3 
 

High manual efforts for generation and maintenance of standard 
reports 

[Wettstein, Kueng 2002, S. 
8] 

0.63 0.61 

 I -0.74 
 

Executives receive standard reports based on paper or in form of 
electronic documents, e.g.  ppt., pdf. (push-principle) 

[Aho 2009, S. 15] 1.37 1.36 

  -1.27 
 

Manuel data preparation using MS Office-Tools (e.g. MS Excel) [Wettstein, Kueng 2002, S. 
8] 

1.24 1.23 

 

H.5.3 Planning MM 

For planning, the questionnaire encompassed 9 questions and 35 items. The construc-

tion followed the same three steps as described in sec. H.5.2. The initial planning MM 

was analyzed with focus group A. This time, no item was misunderstood or misplaced, 

so we maintained the initial MM. The levels, generic dimensions, logits and items are 

depicted in the following Tab. 63. The Infit and Outfit statistics are satisfying. The 

results for planning show the following evolution path: 

 Level 1 consists of a financially and operationally oriented short-term planning. 

Planning data are prepared manually by accountants using spreadsheets. 

 Level 2 adds a financially oriented long-term planning, completing the triad of 

planning systems from a service perspective for the first time (see sec. H.2.2). 

Planning quality is moderate, as planning data are mainly extrapolated from the 

previous year. First planning processes are in place supported by an application 

mainly for aggregation, not planning. 

 Level 3 is characterized by a comprehensive, but still financially oriented plan-

ning system. In comparison to level 2, the planning subsystems are much more 

integrated and aligned. They are based on well-defined planning processes, and 

templates ensure planning efficiency. For the first time, a concept-oriented plan-

ning application will be used. 
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 Level 4 is characterized by a paradigm shift from financials to qualitative plan-

ning in form of strategies, business plans, and corresponding adjusted planning 

subsystems. In turn, the role of corporate MA and used planning applications 

support the strategic orientation. Best practices and the usage of advanced plan-

ning applications aim at ensuring qualitative planning. 

 Level 5 is concerned with the streamlining of the grown planning system by 

means of integration of part plans and strong IT/BI support. Additionally, poten-

tials of planning applications are leveraged. 

Tab. 63: Results of Planning 

L D Logit Item Reference Infit Outfit 

5 S 0.5 Part-plans of operative planning (e.g. sales, production, HR and 
financial) are aligned and integrated 

[Rickards 2008, S. 576] 0.8  0.81 

  0.44 The breadth and depth of long-term planning are adequate [Gleich et al. 2006, S. 29] 0.58  0.63 

 I 0.99 Support of planning using IT-based workflow Rickards 2008, p. 578)    

  0.6 Central planning application supports linkage of long-term and 
operative planning 

[Marx et al. 2010, S. 9] 1.28  1.24 

  0.51 Central planning application supports simulation and scenarios [Marx et al. 2010, S. 9] 0.91  1.09 

  0.43 Central planning application supports linkage of part-plans of 
operative planning 

[Oehler 2006, S. 114] 1.42  1.39 

4 S 0.32 Integration of long-term and operative planning (e.g. using 
value-driver or BSCs)  

[Wagner 2004, S. 111] 0.68  0.69 

  0.26 The forecast is a rolling forecast [Gleich et al. 2006, S. 30] 1.32 1.32 

  0.2 Long-term planning is strategically oriented: Focus on qualita-
tive information (BSCs, value-driver trees, market and competi-
tor analysis) 

[Gluck et al. 1980, S. 157] 0.94  0.97 

  0.17 Planning is focused on business-specific measure and/or value 
driver 

[Kaplan, Norton 1996] 0.95  0.93 

 O 0.35 Management accounting is critical business partner  [Cooper, Dart 2009, S. 3] 0.77  0.77 

  0.24 For planning, methods and best practices are specified [Daum 2008, S. 389] 0.55  0.57 

 I 0.33 Central planning application supporting value-driver trees [Bange et al. 2008, S. 9] 0.75  0.77 

3 S -0.12 Year-end forecast as foundation for next year planning [Rieg 2008, S. 144] 1.35  1.35 

  -0.13 
 

Planning is focused on balance sheet, P&L and cash flow ac-
cording to IFRS 

[Marx et al. 2010, S. 9] 1.49  1.5 

  -0.2 Operational planning is derived from financial targets out of 
long-term planning 

[Gluck et al. 1980, S. 157] 0.92  0.92 

  -0.21 For planning, a process-oriented planning calendar is specified [Gleich et al. 2006, S. 28] 0.43  0.4 

 O 0.12 Management accounting sets guidelines in the corporate plan-
ning process 

[Daum 2008, S. 389] 0.7  0.72 

  -0.22 Management accounting is supporting business planner as 
competence center 

[Daum 2008, S. 389] 0.91  0.91 

  -0.24 For planning, template and deadlines are specified [Rickards 2008, S. 578] 0.52  0.5 

 I 0.12 Central planning application supports linkage between balance 
sheet, P&L and cash flow 

[Oehler 2006, S. 114] 1.57  1.54 
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2 S -0.4 Operational planning is extrapolated from previous years [Gluck et al. 1980, S. 157] 1.25  1.37 

  -0.49 Operational planning is derived top-down from strategic targets [Gluck et al. 1980, S. 157] 0.62  0.66 

  
-0.72 

Long-term planning is primarily financially oriented and extra-
polated from previous years 

[Gluck et al. 1980, S. 157] 1.32  1.3 

 I -0.85 Decentralized planning uses MS-Excel, aggregation with central 
planning or consolidation application 

[Marx et al. 2010, S. 9] 1.52  1.58 

1 S -0.87 Forecast is independent and isolated instrument [Marx et al. 2010, S. 6] 1.12  1.27 

  -1.04 Operational planning is oriented towards financial results and 
P&L 

[Gluck et al. 1980, S. 157] 1.44  1.46 

 O -0.88 Management accountants act as data aggregator and information 
provider 

[Cooper, Dart 2009, S. 3] 1.31  1.33 

 I -1.02 Manuel data delivery and aggregation using MS Office-Tools 
(e.g. MS Excel) 

[Marx et al. 2010, S. 9] 1.2  1.38 

H.5.4 Consolidation MM 

For financial consolidation, the questionnaire encompassed 7 questions and 22 items. 

The construction followed the same three steps as described in sec. H.5.2. Within the 

initial MM, the focus group A identified two items in the field of intercompany (IC) 

reconciliation ((a - support of IC with electronic data interchange) and (b – support of 

IC with a data base solution)) as advanced items and agreed to shift them on level 5. 

The items and the result of the RA are depicted in Tab. 64, the Infit and Outfit statis-

tics are satisfying. The results show the following evolutionary path: 

 Level 1 consists of a legally required financial consolidation. Consolidation runs 

are done with high manual efforts and basic IT support. 

 Level 2 adds a comprehensive internal perspective, as it provides a full consolida-

tion for internal management reporting, i.e. consolidation for products, regions, 

business units etc. As both are separated, corporate finance is heavily involved in 

order to ensure data quality and comparability of both data sets. Still, no sophisti-

cated consolidation application is used. 

 Level 3 is characterized by a professionalization of the financial consolidation 

function. Legal, management, and plan data are consolidated using a single and 

integrated data base and are processed within a standard consolidation applica-

tion. The data loading processes are set up and first supported with IT. Responsi-

bility for data quality is shifted to decentralized entities. 

 Level 4 further focuses on streamlining the consolidation process and data quali-

ty. Quality-ensuring applications are established on a transactional level, and data 

are automatically provided by local accounting applications. Corporate finance is 

able to focus on monitoring the process. 
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 Level 5 continues this development. Special emphasis is on IC reconciliation. 

However, standard consolidation is also replaced by modern applications sup-

porting workflow and integrating planning capabilities. 

Tab. 64: Results of Consolidation 

L D Logit Item Reference Infit Outfit 

5 O 0.94 The reporting process is supported by an IT-based workflow [Esch et al. 2008, S. 17] 1.01 0.93 

  0.7 IC reconciliation is done within consolidation software [Fuchs, Bange 2010, S. 130] 0.97 0.94 

  0.53 IC reconciliation is done on operation level within the ERP 
systems 

Innovative 0.52 0.51 

  -0.03 IC reconciliation uses EDI (Electronic Data Interchange) (a) Innovative 0.42 0.48 

  -0.91 IC reconciliation is done on operation level and supported by a 
data base solution (b) 

Innovative 0.34 0.4 

 I 0.83 Consolidation is done within an integrated planning and consoli-
dation application 

[Fuchs, Bange 2010, S. 133] 1.37 1.28 

4 S 0.47 Consolidation application is used for simulation and scenarios [Krönke, Marx 2008] 0.53 0.54 

 O 0.6 Reporting data are provided automatically by ERP systems [Ribaudo et al. 2010, S. 9] 1.18 1.19 

  0.58 Data preparation (e.g. validation and reclassification) is sup-
ported by an application  

[Esch et al. 2008, S. 17] 0.98 0.97 

  0.41 Corporate finance monitors the whole  reporting process, e.g. 
within closing cockpit 

[Fuchs, Bange 2010, S. 131] 1.2 1.19 

3 S 0.32 Consolidation processes integrate actual and plan-values [Fuchs, Bange 2010, S. 125] 1.34 1.34 

  0.19 Consolidation application processes qualitative information (e.g. 
notes) 

Innovative 0.9 0.93 

  0.12 Legal and management consolidation are integrated into one data 
base and consolidation application  

[Kaplan 1990, S. 23] 1.53 1.57 

 O 0.32 Reporting data are provided using upload functionalities [Fuchs, Bange 2010, S. 125] 1.18 1.15 

  0.09 Corporate finance evaluates data upload, corrections are done by 
legal and management entities 

[Ribaudo et al. 2010, S. 9] 1.37 1.4 

 I 0.46 Consolidation is done within a standard consolidation applica-
tion 

[Esch et al. 2008, S. 4] 1.03 1.03 

2 S -0.93 Legal and comprehensive management consolidation are sepa-
rated 

[Kaplan 1990, S. 23] 0.4 0.48 

 O -0.65 Corporate finance evaluates data quality and corrects reporting 
data 

[Ribaudo et al. 2010, S. 9] 1.11 1.22 

1 S -0.94 Legal and simplified management consolidation are separated [Kaplan 1990, S. 23] 0.49 0.56 

 O -0.99 Reporting data are provided by manual data entry [Wettstein, Kueng 2002, S. 
8] 

1.12 1.22 

  -1.26 IC reconciliation is done manually and in a decentralized way Innovative 0.68 0.76 

 I -0.95 Consolidation is done manually, e.g. within MS Excel [Kaplan 1990, S. 23] 0.5 0.54 

 

H.5.5 MCS MM 

The MM should not only guide domain-specific development, but also provide an 

overall direction for the whole package of MCSs [Malmi, Brown 2008]. This is in ac-

cordance with socio-technical theory, whose core message is that subsystems are in-

terdependent and need to work in harmony in order to maximize performance [Alter 
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2003, S. 368; Bostrom, Heinen 1977]. Therefore, the partial models are analytically 

aggregated in an MCS MM (Abb. 48), which has been assessed with focus group A. 

The interpretation shows that the domain models are consistent with each other and 

also lead to a consistent overall MCS MM. 

 Financially oriented MCSs: The first level is strongly influenced by the legal and 

semi-legal requirements of financial accounting and consolidation and is also 

characterized by high manual efforts and very low IT support. 

 Basic corporate MCSs: Level 2 enhances the focus of MCSs on an internal ma-

nagement perspective, providing additional information and analysis, planning 

and consolidation capabilities. The role of management accountants evolves into 

the role of analysts.The IT support increases with first data warehouses. 

 Comprehensive MCSs: This third level adds capabilities which someone would 

expect at large enterprises. It consists of a broad range of well-aligned MCSs. 

Processes are partially automated and a broad suite of analytical IT applications is 

available supporting all MCSs. The management accountants are guide, supervi-

sor, and organizer of the reporting and planning processes. 

 Strategic MCSs: Level 4 is dominated by the thoughts of strategic management. 

Correspondingly, reporting and planning are focused on strategic topics, and the 

role of management accountants is the one as ‘business partner’. It adds first ad-

vanced IT applications for analytics, but also improved data quality by additional 

application on a transactional level. 

 IT-enabled MCSs: The fifth and final level is strongly driven by the usage of 

modern BI applications, both on a transactional and analytical level. Modern re-

port applications are provided for executives. Planning and consolidation leve-

rage the potentials of the available technology. 
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Abb. 48: The MCS MM 

H.6 Evaluation 

For evaluation, the paper reflects the results regarding the central measures of design 

science ‘rigor’ and ‘relevance’ [Hevner et al. 2004, S. 87-88]. Rigor requests that the 

design process and the design results are traceable, transparent, reliable, and valid 

[Frank 2000, S. 44]. Relevance could be defined as the ability to solve the outlined 

problem [March, Smith 1995, S. 254]. 

Following the reference processes of design science research, the research process 

should be traceable. As missing methodical rigor of existing MMs has been a central 

motivation of this paper, the selected research method of the RA algorithm and cluster 

analysis aim at reducing subjectivity in MM construction. The reliability validity of 

the items has been ensured by using the existing knowledge base as well as pretesting 

the designed questionnaire with focus group A and B. From a content perspective, the 

application of both items and method yields a consistent and reasonable MCS MM, 

which is comparable to existing academic-based models (e.g. to Wettstein/Kueng 

[2002] for reporting, to Gluck et. al [1980] for planning, and Kaplan [1990] for consol-

idation. Additionally, the model has been presented to focus group B, which appre-

ciated the model as a valid and useful benchmark and orientation for their MCS devel-

opment. 

Reporting

Planning

Consolidation

Label

Financially oriented short-term 
planning, w hich is prepared 
manually using spreadsheets

First triad of planning systems 
by adding long-term planning, but 
no integration into operational 
planning. Planning quality is 
moderate as planning methods 
and IT support are basic.

Comprehensive f inancially 
oriented and integrated planning 
system , based on w ell-
organized planning processes 
and templates. For the f irst time 
a concept-oriented planning 
application w ill be used.

Integrated long-term and short-
term planning w ith strategic 
orientation, based on quality-
ensuring methods. First 
advanced IT support relieves 
management accounting and 
allow s new  role as business 
partner. 

Corporate planning levers the 
potentials of modern l T support  
for process optimazation,  
planning integration and 
enhanced quality 

Legally required consolidation, 
based on consolidation runs  
w ith high manual efforts and 
basic IT support.

Separated comprehensive 
management consolidation 
enhances legal consolidation. 
Corporate f inance is heavily 
involved in order to ensure data 
quality and comparability. Still no 
sophisticated consolidation 
application is used.

Comprehensive consolidation 
w ith legal, management, and 
plan consolidation based on a 
single and integrated data base. 
Processing of data using a 
standard consolidation 
application and defined and IT 
supported data loading 
processes. Responsibility for 
Data quality is shifted to 
decentralized entities.

Enhanced usage of 
consolidation capabilities: Quality-
ensuring applications are 
established on a transactional 
level and data is automatically 
provided by local accounting 
applications. Corporate f inance 
is able to focus on monitoring the 
process.

Optimization of IC reconcilliation 
w ith dedicated application 
support as w ell as advanced 
consolidation softw are and 
w orkflow  support

Reporting oriented tow ards 
f inancial measures and external 
requirements. The focus is on 
executives w ithin the corporate 
center. The process is highly 
manual and results in paper-
based standard reports.

Extended management approach 
w ith focus on additional internal 
management requirements, 
w hich leads to reporting and 
analysis services for corporate 
and business units. A first data 
w arehouse serves as platform.

Comprehensive reporting 
approach w ith risk measures, 
advanced analysis and  
dedicated services for specif ic 
user groups. It is based on w ell-
designed and automated 
reporting processes, advanced 
analysis tools and information 
portals.

Reporting appraoch emphasizes 
strategic measures, analysis 
and instruments. Management 
accounting reliefed of standard 
reporting, supports the strategic 
shift w ith the new  role as 
‘business partner’.

Reporting approach levers the 
potentials of modern BI 
environments:  Executive are 
"self-empow ered" w ith mobile 
devices and dashboards. 
Management accounting 
implements a reporting and 
analysis factory.

Level 1 Level 2 Level 3 Level 4 Level 5

Financially oriented MCSs Basic MCSs Comprehensive MCSs Strategic MCSs IT enabled MCSs
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This points to the relevance of the MCS MM. From a design perspective, the MCS 

MM and the corresponding questionnaire support the outlined requirement to assess 

the as-is situation in order to understand possible evolution directions and guidance to 

determine a desired configuration. The applicability has been demonstrated within a 

session of focus group B: Being confronted with their individual results and best of 

class results, the participants recognized gaps, which they assessed as valuable inputs 

for improvements of their existing MCS approach. Four of the six participants of focus 

group B mentioned that they would use the individual gaps and the model as trigger to 

set up new improvement projects. Criticism occurred regarding the fact that the sub-

models do not contain items in all dimensions on all maturity levels. In addition, sev-

eral special topics have been mentioned, which should be incorporated in the model’s 

next iteration, such as accounting master data and the overall accounting IT architec-

ture. To sum up, the MCS MM has demonstrated to be a useful means for MCS de-

sign. As demanded by several researchers [Malmi, Brown 2008; Otley 1999], the MCS 

MM provides a comprehensive and integrated view of MCSs: It enhances existing 

MMs by addressing more than one single MCS, by the usage of three generic dimen-

sions, and by the addition of recent topics of MCSs, such as the new role of manage-

ment accountants and new BI applications. Therefore, the MCS MM could be seen as 

a contribution to the knowledge base. 

H.7 Summary and Outlook 

In today’s companies, corporate management relies on formal and IT-based MCSs. 

Despite their long tradition in research, the configuration of MCSs is still a challenging 

question. MMs are an established means to identify strengths and weaknesses of cer-

tain domains of an organization. The analysis within this paper shows that existing 

MMs often do not address a holistic view on MCSs: They focus on single MCSs and 

neglect the necessary IS perspective. Moreover, the existing MMs are lacking a sound 

theoretical foundation and/or are derived on the basis of an arbitrary design method. 

Therefore, this paper aims at developing a sound and rigorous MCS MM, based on 

empirical data and the RA. As a result, the paper outlines three partial MMs for report-

ing, planning, and consolidation, which are integrated into one holistic MCS MM. The 

five maturity levels of this MCS MM guide MCS evolution from a financial and cor-

porate center-centric MCS (level 1), to a basic corporate MCS (level 2), and a compre-

hensive corporate MCS (level 3), serving the whole corporation with advanced report-

ing, planning, and consolidation services. Additionally, the MCS recommends a strong 
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strategic orientation (level 4) and the leverage of potentials of modern IT support (lev-

el 5).  

The empirical-based construction ensures the rigor of the MCS MM. Additionally, the 

field test with practitioners proves its relevance: The MCS MM is able to assess the 

maturity of companies’ current MCS configuration and guide the future development. 

Incorporating reporting, planning, and consolidation as well as modern BI applica-

tions, the MCS MM advances its predecessors and reflects current trends. 

Future research should be directed towards enhancing the MCSs with more transac-

tion-oriented topics, such as accounting master data, but also towards focusing on the 

accounting IT landscape and not on single applications. As the development of MCSs 

is continuing, an MM evolution should be anticipated and an iterative survey execu-

tion should update the model in regular research cycles. 

H.8 Appendix 

Note: This appendix has been added to paper H as the results are essential for the 

overall dissertation, but has been excluded from paper H due to space limitations of 

the targeted journal. 

As outlined in section H.4, the RA not only provides a score for items, but also for 

organizations. Using the logit-range of the maturity level as specified in the Tab. 62, 

Tab. 63, and Tab. 64, each organization can be allocated to a maturity level per sub-

model. This yields in the distribution of organization as shown in the upper part of 

Abb. 49. We excluded organizations which did not respond within the dimensions of 

planning and consolidation. It shows different distributions for each sub-model, indi-

cating that the organizations are on different maturity levels in different domains. In-

deed, only three organizations are in all sub-models consistent on one level. In order to 

provide an overall assessment, each level is associated with its value (e.g. level 2 with 

2 and level 4 with 4) yielding in a range of sum scores of minimal 3 and maximal 15 

for each organization. The corresponding allocation and result is displayed in the low-

er part of Abb. 49 showing a normal distribution of organizations, which is expected 

for MMs [Lahrmann et al. 2011, S. 5]. 
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Abb. 49: Assessment Results 

 

# % # % # % # % # % # %

Reporting 5 7% 53 70% 9 12% 8 11% 1 1% 76 100%

Planning 1 1% 9 12% 13 18% 35 47% 18 24% 74 100%

Consolidation 0 0% 33 49% 18 26% 4 6% 21 31% 68 100%

Score

Overall 2 3% 12 18% 25 37% 19 28% 7 10% 68 100%

5,6,7 11,12,13

nLevel 1 Level 2 Level 3 Level 4 Level 5

14,15,16

Level 5 n

8,9,10

Level 1 Level 2 Level 3 Level 4

3,4
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