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Abstract. More and more digital natives are populating the management levels
of organizations. As such managers have higher expectations toward informa-
tion systems (IS) accommodating their user self-service preferences, a more
business-driven requirements analysis for management support systems (MSS)
plays an increasingly dominant role. The objective of this paper is to develop
both a set of MSS requirements that is more business-driven than the state of
the art and—applying this approach—initial design guidelines for a new self-
service MSS design. We demonstrate utility with a single-case study, evaluate
our approach against the state of the art, and propose avenues for future re-
search. The findings should lead to a better MSS design and be applicable to
other IS domains as well.

Keywords: New-generation managers, management support systems (MSS), man-
agement reporting, information systems (IS) analysis and design, self-service IS,
requirements analysis, principle of economic efficiency.

1 Design Problem

Management support systems (MSS) are information systems (IS) which are intended
to support managerial work [1]. As an umbrella term, MSS covers management infor-
mation systems (MIS), decision support systems (DSS), executive information systems
(EIS), and—more recently—knowledge management systems (KMS) and business
intelligence (BI) systems for managers [2]. Besides planning and preparing financial
statements [3], the most important MSS function is (management) reporting [4].
Accommodating user preferences is particularly important for MSS design because
the higher managers are positioned within an organization, the more likely they have
multifaceted work experience that nurtures a highly individual attitude toward IS [5].
User preferences in IS research describe differences in the ways individuals want to
use IS and have been a research topic since the 1970s. Mayer et al. [6] outline that, as
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early as 1979, Zmud [7] asserts that “individual differences do exert a major force in
determining IS success,” for example, the technology acceptance model [8] and the IS
success model [9] prove that user preferences play a predominant role in IS success.

Redesigning MSS is currently an interesting subject for two reasons: Firstly, digital
natives increasingly populate organizations along with digital immigrants, who lear-
ned to engage with IS as adults and developed into mobile IS users over the years
[10]. These new-generation managers make decisions faster than they have in the past
[11] and want self-service MSS to support them to do so [11, 12]. Secondly, thanks to
technical progress such as multi-touch, direct-manipulation user interfaces in recent
years, even senior managers should be able to operate IS themselves [13]. Under these
considerations, we state our research questions as follows:

e What is a set of requirements that is more business-driven than the state of the art?
e Applying this approach, what are initial design guidelines for a new self-service
MSS design?

In our context, business-driven means that we derive requirements from new gen-
eration managers which are not only conceptually or technically possible but also
economically feasible.

We follow design science research (DSR) in IS [14] and apply Peffers et al.’s [15]
six-step process model. We motivate our research by identifying gaps in MSS design
for new-generation managers and suggest a more business-driven set of requirements
to address them (Sect. 1). After that, we reflect the state of the art and derive a future
MSS research agenda (Sect. 2). Then, we propose a set of business-driven MSS eva-
luation criteria (Sect. 3), demonstrate utility of our proposal in a case study (Sect. 4),
and—applying this approach—conclude with initial design guidelines for a new self-
service MSS design. We evaluate our approach against the state of the art (Sect. 5)
and suggest avenues for future research (Sect. 6).

2 Literature Review

2.1  Search Strategy

Following vom Brocke et al.’s four step process for literature research [16], we started
with a journal search. As Webster and Watson [17] claim that major contributions are
in the leading outlets, we chose IS outlets provided by the London School of Econo-
mics [18]. The search was based on the three scholarly databases AIS Electronic
Library, EBSCOhost, ProQuest and we considered title and abstract. In addition, the
standard Google search was used to cover recent practitioner contributions. With just
six publications, our first keyword search focused on MSS and management reporting
leads to an inadequate number and content to start our research (marked with “*” in
the appendix “publications researched in the literature review”).
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Thus, we did both expanding our journal base with six ranked accounting journals'
and complementing our search string. Based on prior research [19] our new keyword
search (Table 1) within the new journal base yielded a total of 759 hits. After qualify-
ing their titles, we end up with 60 hits. We scanned their abstracts and ended with 46
publications in total. A final back and forward search revealed 63 relevant publica-
tions (see appendix).

Table 1. Keyword search string

OR
Management Executive Management (Group) Management Business
support information accounting Decision support information intelligence
% system System system system systems
< Schedule Stakeholder Recipients Management board  Board of directors
© | Management Requirements Reporting Report Management
accounting

2.2  Framework for Classification

We structured the publications we examined in terms of the elements of IS design
they employ and the meta categories of research in which they can be located.

A. Elements of IS design [20]: (1) User requirements are prerequisites, conditions or
capabilities needed by managers using IS to solve a problem or achieve an objective
[21]. They can be considered from both a functional and non-function perspective
[22]. Functional requirements address “what” IS are supposed to or must do (purpose).
Non-functional requirements, in contrast, reflect “how well” IS performs within its
environment fulfilling its function [23]. (2) Design guidelines go beyond requirements
to serve as predefined actions specifying how MSS are brought to life [24]. They
cover the span from a generic type [14] to a more in-depth IS specification we
propose in this paper. Models outline IS features or combinations of these [25]. Com-
plementary methods describe the process of designing MSS [26]. (3) A more busi-
ness-driven IS design should cover a user analysis segmenting user groups and differ-
ent user group characteristics that influence managers’ MSS use. The effects of use
occurring to managers while using IS, complement our framework for literature re-
search for a better MSS design proposal [27, 28].

B. Meta categories of research: Publications can be classified by their basic research
approach and scientific domain. (4) The research approach covers twofold. Publica-
tions with a behavioral focus explain phenomena from practice and rely on observa-
tions as well as empirical methods. Design approaches involve ideas and frameworks
for IS recommendations to create a better world [14, 20]. (5) Another relevant classifi-
cation in our work is the research domain in which the researched publications are
released. Since MSS levitate between the domains of management literature and IS
we chose these domains as our categories. Figure 1 depicts our results.

" Accounting Review, Contemporary Accounting Research, Journal of Accounting Research,
Management Accounting Research, Review of Accounting Studies, and Journal of Manage-
ment Accounting Research.
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Sample size:n =63
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Fig. 1. Classification of the publications within our framework

2.3  Results: Current Shortcomings and Future Research Agenda

Our researched state of the art is shown in Figure 1 and we discuss the shortcomings
as follows: (1) Lack of MSS user requirements focusing on management reporting: 21
of 63 publications focus on functional MSS requirements and seven of 63 on non-
functional MSS requirements. However, there are various requirements for individual
MSS aspects which do not focus on management reporting. For example, Tricker [29]
describes manager information needs without stating specific reporting requirements.
Both, Aders et al. [30] and Cheung and Babin [31] focus on individual aspects for
decision-making, such as the right selection of data sources and KPIs, but they do not
integrate these into the holistic concept of MSS.

The researched publications focus on the graphical design of MSS [32] and the
ability to guide users within MSS. Furthermore, the researched list approaches lack a
rigorous framework for requirements development and are most often incomplete.
Existing studies [33] fail to provide an applicable set of MSS requirements with a
rigorous basis. Finally, the researched requirements lists are most often outdated [34,
35] and do not cover the requirements of new-generation managers [36]. Thus, more
current studies are needed.

(2) Lack of MSS design guidelines for management reporting applying new IT-
enabler: 14 out of 63 publications cover methods which describe how to build MSS.
16 out of 63 publication focus on models. For example, Mayer [11] describes which
areas should be reported and what they cover contentwise. Other publications em-
phasize the use of individual methods like environmental scanning [37], exception
reporting [38] or real-time technologies [39] in the context of MSS. No publications
provide comprehensive guidelines which serve as a suitable starting point for building
a modern self-service MSS with a focus on management reporting. Marx et al. [36] is
the only publication which build a rigorous criteria list and derived multiple principles
for MSS design. However, they did not consider new-generation managers and new
IT-enablers.
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(3) Business-driven IS design is comprehensive: With only five publications, there
is a lack of business-driven IS design guidelines for MSS. A configuration model
which accommodates the growing range of managerial working styles was proposed
by Mayer et al. [6]. Further Armstrong et al. [40] analyzed managers’ cognitive styles
and propose improvements regarding MSS design, such as modes of information
presentation and the flexibility of interfaces for individual working styles.

(4) Research approach could be more differentiated: In three out of four publica-
tions, we found DSR in IS applied. Thus, more research should be conducted with a
behavioral approach, in order to obtain more differentiated results. In DSR in IS, we
propose that artifacts should be evaluated more often by means of a multi-case study.

(5) MSS with a focus on management reporting is covered neither in the IS nor the
management literature: We only researched 13 publications in management literature
on this topic. When reporting is examined, the focus often lies on external reporting to
the capital market and investors [41]. Publications covering internal management re-
porting generally consider what should be reported [42, 43] and to whom [29], but fail
to describe how this should be done. This outlines a lack of MSS literature focusing
on management reporting regarding requirements and guidelines.

Summarizing our findings, there is a lack of a rigorous, ready-to-use set of busi-
ness-driven user requirements from a new-generation manager business perspective
with a distinct selection of criteria. Furthermore, initial guidelines for self-service MSS
with focus on management reporting are also conspicuously absent.

3 Alternative Method

3.1  Principle of Economic Efficiency

The principle of economic efficiency is a well-known paradigm in business research
which addresses the ratio between benefit and cost [44]. Thus, we propose business-
driven evaluation criteria for MSS in contradiction to list approaches, structured equa-
tion models (SEM), TAM and IS success models. They should be oriented towards
what is economically feasible (benefit-cost ratio) and not what is conceptually or tech-
nically possible. The following section is based on our prior research [19, 45].

Even if the IS costs can be identified by nature and amount, the ability to quantify
IS value is limited [46]. Applying the “black-box method” [47] we differentiate bet-
ween the basic criteria of IS output and input (Fig. 1). System capabilities (IS output)
refer to the relevance of MSS to support managers’ information needs.

Resource requirements (IS input), in turn, refer to the input needed to generate the
IS output, such as primary information and manpower in terms of cost and time.

3.2 First Level of Specification: Design Criteria

We specify IS output by four design criteria following the St.Gallen Business Engi-

neering approach [48] and Mayer et al.’s instantiation for MSS design [11, 19, 49].
The first layer of our design criteria, strategic positioning (‘“what” question) de-

scribes what purpose MSS fulfills accommodating different user requirements. In the
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conceptual design layer (“how” question) we describe MSS reports threefold regar-
ding their content, visualization (“look & feel”), and process. The layer of business/IT
alignment focuses on the flexibility of the underlying IT accommodating changing
requirements within the layers above. In our context this layer covers the capability to
handle changing information requirements and working styles in a timely manner
[50]. IT components focus on the contribution of new IT-enablers for MSS design. By
doing so, this fourth and final layer answers the “what with” question. IS standard
components such as data warehouses are not examined, since they should not differ in
detail and thus this aspect should be less interesting for research.
IS input specifies the required resources and therefore the effort to design MSS.

3.3  Second Level of Specification: Evaluation Criteria

While the design criteria remain at a more general level, we specify MSS evaluation
criteria (EC) for all design criteria. They are derived from our literature review
(Sect. 3), complemented by findings from both an expert focus group consisting of
heads of management accounting or group business intelligence of large international
companies from the competence center “corporate management systems” at the Uni-
versity of St.Gallen [51], and from our single-case study (Sect. 4).

The MSS purpose (EC 1) can be specified in terms of its recipient in the company.
Besides management, we researched supervisory boards and parties responsible for
external communication (e.g., investor relations) as complementary stakeholders of
MSS design [29, 52, 53]. This criterion is rated by the scope of the report recipients,
consistency, and synergetic efficiency.

The reporting content can be specified by four evaluation criteria. Firstly, the selec-
tion of key performance indicators (KPIs, EC 2) is evaluated in terms of its complete-
ness in several information categories: profit and loss statement, balance sheet, cash
flow statement, value-based management (including a value driver tree for traceabi-
lity), as well as the current use of non-financial indicators [11, 30, 54]. Secondly, we
take into account the extent to which the information clusters of financial accounting,
management accounting, cash flow and liquidity management, compliance manage-
ment and program management are covered [11, 55]. Furthermore, the KPIs are ana-
lyzed regarding their dimensions of analysis (e.g., divisional or regional) and temporal
reference (i.e. actual or forecast, EC 3). The criterion is rated by the completeness of
coverage of the mentioned information clusters, adequate information breakdowns, as
well as a solid mixture of actual, planned and forecast values. The last criterion in this
category, advanced performance management (EC 4), covers the use of ancillary re-
porting concepts like compliance/risk management, environmental scanning systems,
and exception reporting [37, 38, 56]. The level of completeness of the aforementioned
concepts is used for the rating.

To assess the visualization capabilities, we evaluate the graphic design and data
visualization of MSS (EC 5) in terms of layout and the use of different types of in-
formation media like mobile devices and static documents [13], the existence of dif-
ferent types of dialog control [32], the use of different graphic types with or without
interaction [32, 57], as well as self-service user guidance.
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The MSS reporting process (EC 6) is evaluated by means of the reporting schedule
which covers when recipients receive which report version, such as flashes (a shorter
or preliminary report) or final reports [58]. The earlier the management receives the
MSS information, the more time it has for decision-making.

Business/IT-alignment is appraised by the customization capabilities and we pro-
pose specifying IS flexibility. EC7 explores the question of how flexible MSS can
accommodate individual information requirements [57] and working styles [6].

IT components evaluate the use of new IT-enablers in MSS design. This includes
mobile (MSS) use scenarios (EC 8) focusing on the management reporting [59, 60].
Different information media (e.g., paper, PDF, website) are also evaluated (EC 9) [61].
Furthermore, collaboration/commenting (EC 10) features are rated by their capability
to cover commenting and newer technologies such as RSS feeds or instant messaging
[62, 63]. The final criteria in this layer evaluate the coverage of real-time management
leveraging in-memory technologies (EC 11) [39, 64], as well as predictive analytics
on big data (EC 12) [33, 65] in terms of their completeness and benefits.

Finally the effort (EC 13) consists of cost (i.e. budget spent on the MSS conceptual
design, implementation, and maintenance of the IS) and time, i.e. time spent gene-
rating the most important MSS reports [66, 67].

Table 2. Evaluation criteria for MSS design

Principle of |Design criteria Evaluation criteria Description
economic
efficiency
Solution Strategic Purpose EC 1 Stakeholder and com- |e Who are the recipients of the
capabilities |positioning plementary reports for | report?
(IS output) [(WHAT) additional recipients e What is the coverage and volume
[29, 52, 53] of the reports?
Conceptual Content EC 2 Key performance o What KPIs are primarily used?
design (HOW) indicators (KPIs) e Are they traceable by a value-
[11, 30, 54] driver-tree?
EC 3 Dimensions of o Which information clusters are
analysis [11] covered?
o How are the performance indicators
split up?

What is their temporal reference?
Which ancillary concepts are

EC 4 Advanced

performance applied in the management reports?
management [37, 38, Compliance/Risk management,
56] environmental scanning?

Exception reporting: Is it possible
to define exceptions?
Visualization [EC 5  Graphical design and How is the first “look&feel” and is
data visualization the basic screen design consistent?
[32, 57, 68] Which types of (interactive)
graphics are used?

Atre drill-functionalities, filter, and
sorting mechanisms supported?
Process EC 6 Reporting When are which reports provided
process [58] to recipients?

When do the recipients discuss the
reports?

Business/IT- Flexibility EC 7 Flexibility [6, 57] How flexible is the MSS for
alignment accommodating individual
information requirements and
working styles?
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Table 2. (Continued.)

171

IT components ~ |New IT- EC 8 Mobile use e How comfortable is it to adapt
(WHAT enabler scenarios [59, 60] stationary desktop design to smart
WITH) devices (e.g., report transformation
for smart devices)?
EC 9 Information o Are there different information
media [61] media (Paper, PDF, web, app)
available to the recipients?
EC 10 Collaboration/ o Is it possible to add comments to
commenting [62, 63] support collaboration across the
company?
EC 11 Real-time e Is in-memory technology used to
management [39, 64] foster new kind of insights or faster
processes?
EC 12 Predictive analytics o Are techniques from statistics,
on big data [33, 65] modeling, machine learning and
data mining integrated into big
data?
Resource Effort Adequacy EC 13 Costand time e What is the budget and time
requirements adequacy [66, 67] allocation for MSS design and
(IS input) implementation?
e What is the budget and time
allocation for on MSS operation
and maintenance?

4 Demonstrate

We demonstrate the utility of our findings by means of a single-case study and—
applying our approach—conclude with some initial design guidelines for a new MSS
design. We chose a case study approach, because it examines real-life situations and,
thus tests the utility of artefacts for “creating a better world” [20]. A single-case study
examines a subject in-depth and is therefore useful when a phenomenon is broad and
complex. However, a case study approach is prone to bias as a result of subjectivity,
which has been addressed by the authors accordingly, as described below.

We applied our set of requirements (Sect. 5) to a large raw materials and technolo-
gy company (2012, revenue: USD 40 bn.; employees: 156,000). This company was
selected, because its MSS capabilities have recently been reworked and should thus
be a representative state of the art from practice.

The objective of the project was to evaluate the MSS status with a focus on mana-
gement reporting and to investigate the benefit of new IT-enablers such as mobile or
predictive analysis. We used a five-point Likert scale [69] to evaluate the company’s
MSS EC by EC (Table 1). The first point on the Likert scale indicates that the EC is
not fulfilled at all, while a “five point” rating shows that it is achieved completely.

A team of three researchers (authors of this paper) and three company representa-
tives—the heads of management accounting, planning, and risk, as well as the head of
group reporting—were present at all times to reduce misunderstandings, subjectivity, and
ensure a comprehensive documentation (i.e. transcript of audio recording) of all relevant
information. We chose the following approach for our data collection: (1) Basic presenta-
tion of the MSS by the company’s representatives and joint “Q&A” with the researchers
to provide a general understanding, (2) analysis of the (monthly) top management report
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and the associated executive summary (“front page”), (3) a semi-structured detailed inter-
view using our criteria list, explaining each EC, and letting the company representatives
respond, followed by two feedback rounds to discuss certain topics in-depth, (4) present-
ing our findings to the representatives and giving them the opportunity to discuss the out-
come, (5) final (minor) adjustments by the researchers. The findings lead to the following
design guidelines for a new MSS design:

(1) Value-driver trees are losing relevance (EC2)—an EBIT decomposition is gai-
ning importance. Detailed value-driver trees (with regard to value-based mana-
gement) are no longer in the focus of new-generation managers, instead, EBIT
(earnings before interest and taxes) decomposition is becoming more significant.
A visual decomposition into the components could help managers to understand
the individual impact factors on the final KPI.

(2) Exception reporting currently uses separate information media (EC4)—
therefore MSS should be able to send proactive “push” information when a cer-
tain threshold is crossed. In order to use MSS as a single “point of truth,” we
propose an integration of exception reporting. The manager could set different
thresholds for performance indicators and is notified if the threshold is exceeded.
He or she is then able to perform an instant analysis and reply with edits or
comments, without leaving the app.

(3) “Modern” graphics are lacking (EC5)—a table-centric reporting can be enri-
ched by (micro)charts. Microcharts offer, within a small space (especially rele-
vant for mobile MSS devices), a good overview of recent developments and
contextual information. In addition, they can reveal even more details on de-
mand, by showing tooltips.

(4) There is a lack of leveraging for the new IT-enabler (EC8-12)—“mobile” is on
the list for 2014 as most important. The company neither uses mobile devices to
support their managers, nor any kind of in-memory technology to accelerate its
reporting process or enable new insight analyses. An implementation of mobile
use with tablets is planned, so as to facilitate self-service use of the MSS.

(5) Commenting/collaboration functions are lacking (EC10)—different media and
commenting/collaboration features should be integrated into MSS. A basic com-
menting function for every KPI would be a first step, especially with regard to
the growing self-service use of MSS. The managers can use the functions to
check back with the accountants, and for discussions with other managers or an-
notations for upcoming meetings (e.g., monthly regional meeting).

Evaluating time & cost adequacy (EC13), the application of our method was limited.

The company could no longer quantify their expenses for the MSS in retrospect and

—Ilooking forward to a multi-case study—such information is too sensitive to share.

We propose that this is not a major issue with respect to the applicability of our me-

thod, because the costs of new MSS designs can be calculated and are usable for in-

ternal consideration.

As a result, the researched company is taking our findings for further MSS deve-
lopment. Especially in aspects where the current MSS performed subnormally, chan-
ges are required. Therefore, these findings can be used as a set of requirements for the
evaluation of MSS frontend applications for mobile and stationary usage.
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Principle of [Design criteria Evaluation criteria Company
economic —@—as-is
. profile

efficiency 12 3 45
Solution Strategic Purpose EC 1 |[Stakeholder and complementary
capabilities  |positioning reports for additional recipients
(IS output) (WHAT)

Conceptual |Content EC 2 |Key performance indicators

design (KPIs)

(HOW) EC 3 |Dimensions of

analysis

EC 4 |Advanced
performance management

Visualization |EC 5 |Graphical design and data
visualization

Process EC 6 |Reporting
process

S U U —

Business/IT- [Flexibility EC 7 |Flexibility
alignment
IT New IT- EC 8 |Mobile

components [enabler usage scenarios L
(WHAT WITH) EC 9

Different
information media

EC 10 |Collaboration/
commenting

EC 11|Real-time management/
in-memory technology L

EC 12 |Predictive analytics on
big data

Resource Effort Adequacy EC 13|Time & cost
requirements adequacy
(IS input)

Fig. 2. Evaluation of the company’s MSS according to our criteria list (case study results)

5 Evaluate

To evaluate our approach on hand, we differentiate between rigor and relevance [70].
Relevance is given when the research addresses the problems faced and the opportu-
nities afforded by the interaction of people, organizations, and IT [14]. Rigor is achie-
ved through application of scientific theories, methods, experience, and expertise [71].
Comparing our findings and associated lessons learned from the case study with the
state of the art (Sect. 2) we can discuss our approach as follows:

The principle of economic efficiency enjoys broad acceptance in business mana-
gement research. Thus, it marks a rigorous (and generally accepted) starting point for
requirements analysis structuring the examined requirements criteria [45]. This should
be true for developing EC which are based on the findings from a literature review
and complemented by findings from a manager expert group. This two-sided approach
should lead to a relatively complete set of distinct requirements.

This paper confronts organizational changes in management (the upcoming digital
natives) and MSS accommodating the rising self-service issues and increasing mobi-
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lity of a new-generation managers. Developing a set of MSS requirements from their
perspective ensures relevance and hopefully direct advice for practice.

Thus, our method on hand should lead to better results than single criteria or list
approaches. In comparison to SEM, our approach is more hands-on, however, it still
maintains traceable and the results are transparent in terms of intelligibility.

However, there are limitations as well. The expert focus group's suggestions can
only approximate the reality. A larger group of managers could have been interviewed
on-the-job to get a broader perspective of requirements for the criteria list. Additional-
ly a single-case study prevents a meaningful quantitative evaluation and with just a
single case it entails subjectivity.

Summarizing this short evaluation, we believe that our set of evaluation criteria for
self-service MSS is a first step to improving MSS design with regard to requirements
from a new-generation managers’ perspective.

6 Avenues for Future Research

Taking the self-service MSS design for a new-generation managers as an example,
this paper developed both a set of requirements that is more business-driven than the
state-of-the-art and initial design guidelines for an new IS design.

To improve the utility of our approach, future research is needed. A first avenue is
to complete the single-case profile with findings from a multi-case study. Further-
more, these as-is profiles should be complemented with a to-be profile. It should cover
the perspectives from new-generation managers on future MSS design or summarize
most important forward-looking findings from an expanded literature review.

Besides the initial guidelines for a new MSS design (software perspective), managers’
end-user device selection (hardware perspective) should be examined. It should not be
difficult to define a company’s choice, but how to examine patterns for such a selection is
likely to be more challenging [6]. Furthermore, managers’ MSS use situations should be
captured more in detail. Gender, age, temperament, self-efficacy in IS knowledge, exper-
tise, and prior IS experience could be taken into account, as well as cultural factors.

The functional perspective on MSS design should be specified as well, especially
whether there are changes due to the 2008/2009 economic crisis and the ongoing
financial turbulences in Europe [11]. Last, but not least, the approach on hand has been
applied to MSS design as an example. However, as another avenue of future research,
the findings should be applicable to other IS domains as well.
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