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Abstract. The 2008/2009 economic crisis provided a susténabpulse for
improving environmental scanning systems (ESS)ha&lgh a rich body of
know-ledge exists, concepts are not often used rectige. This article
contributes a literature review addressing sixifigd for ESS design to become
more applicable than the state of the art. Theytetured by the elements of
information systems (IS) design theories. Addresdine lack of a sound
requirements analysis, our first finding proposé8-8egree ESS for executives'
"managing a company" task and presents how totgelgicthe most important
scanning areas to keep focus. Three other findicmeer the IS model
perspective focusing on a better "grasp" of wealnas: define concrete
indicators and use IT to identify relevant caudeaive-chains, leverage IT to
automate day-to-day routines and monitor the wanéindicators' movements,
and—as a fourth finding—leverage expert experienith an impact matrix
and translate indicators' impact into a balancqzbdpnity-and-threat portfolio.
From the methods perspective on ESS, we propos®te closely incorporate
scanning results into executives' decision-makimgcgss by generating
scenarios from a set of environment assumptiongetisas to use retrospective
controls to continuously update the ESS and cotktieoto share the scanning
findings in day-to-day work.

Keywords: Corporate management, balanced chance and risigeraeat,
information and communication technology (ICT)etdture review.
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1 INTRODUCTION

Environments' increasing volatility is a growing ncern for companies.
Executives worry about not being prepared for emnental shifts or—even
worse—not being able to parry them. The 2008/2006nemic crisis gave a
sustainable impulse for focusing earlier on emeygthreats and opportunities
(Hopwood 2009; Makridakis et al. 201@nvironmental scanning-ideally, IT-based
within a corporate business intelligence (Bl) atetture (Wixom et al. 2010}—can
help to manage this challenge. Companies that dalsbave brighter prospects than
those that do not (Ansoff 1980).

With Ansoff's (1975) article "Managing Strategicrfuse by Response to Weak
Signals" as an example, a rich body of knowledgstgxbut it often goes unused.
Practitioners perceive the task as a difficult pee se (Lesca et al. 2008). Some may
not even know how to start (Albright 2004). Theyesiencedifficultiesin designing,
implementing, and operating environmental scansygiems (ESS). The objective of
this article is therefore to design such informatisystems (IS) that are more
applicable than the state of the art (Sec. 5.2).

As this work represents a first step in a largeseagch project, we start with a
review of related work for big picture thinking adéfine future research to follow
for more applicable ESS. Generally based on the sféeband Watson (2002)
approach to literature review, we follow vom Brocke¢ al.'s (2009) five-step
procedure.Definition of review scopeWe motivate this article by reporting gaps
between the rich body of knowledge and survey tesulggesting that these concepts
are often not used in practid@onceptualization of topidfter revisiting foundations
(Sec. 2), we show the need of ESS (Sec. 3). Hereaft derive a framework for
categorizing the literature (Sec. 4jterature search and analysi8Ve then lay open
our literature search process (Sec. 5.1). Out ghflications surveyed, we describe
the most important ones providing accepted knowded§ec. 5.2).Literature
synthesisBased on the findings, we develop a future reteagenda (Sec. 6). We
close with a summary, the limitations of our worldangoing research (Sec. 7).

2 FOUNDATIONS

A company's environment could be defined as thevesit physical and social
factors within and beyond the organization's bowndéuncan 1972). While
operational analysis focuses on internal diffi@gdtin the implementation of strategic
programs with the aim of fully leveraging identdipotential, strategic environmental
scanning, in turn, aims at anticipating (long-teenyironmental shifts and analyzing
their potential impact.

This research concentrates on the latter refeored tnvironmental scanniriglts
main function is to gather, interpret, and use ipent information about events,

1 Bl is a broad category of technologies, applicajoand processes for gathering, storing,
accessing, and analyzing data to help its usere tmetter decision (Wixom et al. 2010).
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trends, and relationships in an organization's renment that would assist
management in planning the future course of agiguilar 1967).

As an IS label to supponnanagerial decision making, management support
system3 (MSS) are proposed in literature. They cover degisupport systems
(DSS), management information systems (MIS), exeeunformation systems (EIS),
more recently knowledge management systems (KM, lausiness intelligence
systems (Bl, Clark Jr. et al. 2007). ESS in turiwveh#heir roots in management
literature focusing on the executives' task to leara of environmental trends
(Aguilar 1967). They specify the sectors to-be sealh monitor the most important
indicators that may create opportunities or thréatghe organization, cover the IT-
based tools to be used (Yasai-Ardenaki et al. 1986prporate the findings of such
analyses into executives' decision making, anchassign responsibilities to support
environmental scanning (not covered in this artiblet in Lenz et al. 1986).

Two information collection modes are distinguisH€&houdhury et al. 1997): In
contrast to the reactive mode in which informatieracquired to resolve a problem,
we follow the proactive modein which the environment is scanned for upcoming
changes that represent opportunities and threafseg¢Fet al. 1977). As a result, this
article aims at ESS, which are conceived as stredfureticulated 1T-based IS to
allow executives to scan their environment fronogerall perspective for a proactive
corporate management.

3 NEED FOR IMPROVING ENVIRONMENTAL SCANNING
SYSTEMS

Regulatory needsEnvironmental scanning is not just "nice to hawes,Kajuter
(2004) shows in his multicountry comparison. In thake of several cases of fraud
around the turn of the millenium that were neittietected by internal controls nor by
auditors, legislators expressed a need for a metaldd risk management approach.
Best known is the U.S. Sarbanes-Oxley-Act. In paléir Section 404, requires
companies listed on the New York Stock Exchangextensively document internal
controls, establish independent audit committeas] #&ave internal controls'
effectiveness audited mandatory (Sherman et al.920Burthermore, financial
statements are normally prepared on the assumitadra company will continue in
operations for the foreseeable future (IASB Franméwbl; ISA 1.25). This requires
predictions of at least one year (Choo 2009). énvtlake of the 2008/2009 economic
crisis, the assessment of this "going-concern"dgaéised an increased importance.

Empirical evidencefuld (2003) showed the lack of an early warningtem in
97% of the U.S. companies he surveyed. Interviewtk W40 corporate strategists
found that two-thirds had been surprised by as naanyree high-impact competitive
events in the past five years. Following Krysteld&rzhoff (2006), 30% of European

2 Both, MSS (Clark Jr. et al. 2007) and DSS (Arnotale2008) have been proposed as labels
for IS intended to provide IT support for managedacision making. Since DSS evolved
from a specific concept that originated as a comefd to MIS and was overlapped in the late
1980s with EIS, we refer to MSS on hand (Power 2008
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chemicals companies do not have strategic ESS atepl15% said that the

instruments available are not sufficiently acceptedbe used in practice. Day &

Schoemaker's (2005) survey of global managers ftheidB31% perceived their future
need for peripheral vision to be greater than thairent capacity. Similar findings

are reported from companies within the Financiahds "Europe 500" report (Mayer
2010): most of the executives consider environniesttanning concepts to be too
complex and even too difficult to implement. Theref results are not a substantial
part of executive decision-making process.

4 FRAMEWORK FOR LITERATURE SYSTEMATIZATION

Following Webster and Watson (2002) a literaturgiaw is concept-centric.
Elements of IS design theories in combination ik research method used offer a
framework for structuring the literature (Figure 1)

4.1 Elements of IS design theories

According to Walls et al. (1992), IS design thesro@nsist of three elements: (1)
Requirementgan be defined as prerequisites, conditions, peluiéities needed by
users of software systems to solve a problem oiewehan objective (IEEE610.12-
1990). They delineate what IS should do, both fthenfunctional and non-functional
perspective (Kotonya et al. 1998). Functional resjaients address "what" IS should
or must do (purpose of the IS). Non-functional iegments, in contrast, reflect "how
well" IS perform within the given environment adutfills its function, e.g. response
time and reliability (Paech et al. 2004).

Designing ESS is not a Greenfield approach. For risason, 1S design theories
cover guidelines for bringing the system to lifehey contribute to methods and
models. (2)Models outline concrete systems, features, or combingtioh these
(Gregor 2006). We distinguish between forecastiaghe first generation of ESS,
indicator-based systems as the second one, antbeméntal scanning using weak
signals as the third generation. (Blethodscover the process of environmental
scanning. We differentiate between information gdtig ("scanning"), analytical
techniques to identify latent or pending changesl #e incorporation of the
scanning results into executives' decision-making@ss.
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using weak signals making
(3" generation)

Fig. 1. Framework for literature systematization

4.2 Research methods

The type of research method is another dimensionoun framework for
systematizing the literature. Their distinction important as it influences the
granularity of requirements and design principfesm abstract findings by a survey
regarding "appropriate technology" to detailedd&téires from an in-depth case study
such as "drill-down functionality to an upstreamPERUrbach et al. 2009).

(4) Papers are regarded empirical approachesf they rely on observation and
apply some type of empirical method. We differatibetween case studies to learn
from single design, experiments, and surveys (Urbet al. 2009). (5)Design
approachesinvolve ideas and frameworks for creating a betterld and provide
more direct recommendations for IS (Walls et al92)9 We go on differentiating
between single items and broader "list" approa-thasspecify sets of requirements,
design principles and frameworks that focus orrétetionship between requirements
and design principles.

5 S5 LITERATURE ANALYSIS

Generally based on the Webster and Watson (20Q#pagh to literature review,
we introduce our search strategy (Sec. 5.1). Then,systematize the results to
discuss the most important publications at a glaf®ec. 5.2). The synthesis of
findings follows in Sec. 6.

5.1 Search Strategy

Following vom Brocke et al. (2009), we first perfola journal search. We focus
on leading IS research outlets and select six ef miost relevant IS journéls
reflecting their rankingy and impact factér(Webster et al. 2002). Furthermore, we

3 MIS Quarterly, Decision Support Systems, Informati& Management, Journal of
Management Information Systems, European Journallnéérmation Systems, and
Information System Management.

4 Based on journal rankings of AIS (2010); VHB (2008)KW!I (2008).

5 We considered impact factors from http://www.elsecom
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expand our list with proceedings from the two Almah international conferences
listed by WKWI (2008): the International and EurapeConferences on IS (ICIS,
ECIS). Second, we use EBSCO host, Google schaten& Direct, and Wiley Inter
Science to access the journals. Third, the keywtgdsironmental scanning system"
and "early warning system, weak signal, leadingcimr" produce 14 relevant hits in
total. Fourth, by doing a backward and forward ceamwe add the keywords
"management support systems" and "business irgallig' to our search string,
leading to additional 13 IS articles. Finally, wal dhe same search on strategic
management literaturecoming up with another 53 hits. So, we end up véith
relevant publications in total (Figure 2, in defBélble Al).

oOStrategic Management
Literature

IS-Literature
90 - - 4 80
w 80 L 1
§ 70
g 60
Ej; 50 4 53 53
a 49
=]
g 30
Z 20 4
27
Sl T [W] “
0 -+
Identified Joumal Identified Conference  Total Identified IS Identified Journal  Identified Conference Total Identified
Aricles Papers Publications Articles Papers Publications
1) Joumnal search and first keyword search ‘
9 [Mbasssea 4)  Backward and fi d h (indud lated work
ackward and forward search (induding related worl
3) Keywordsearch ‘ on MS5) ‘
Fig. 2. Selection of the relevant publications
5.2 Results

Figure 3 presents the 80 publications identifiededsvant within the framework
we derived before. The most revealing publicatiaresdiscussed below. The insights
then allow us to develop the findings for ESS nmpplicable than the state of the art
(Sec. 6).

6 Strategic Management Journal (SMJ), Long RangeniignLRP), Journal of Management
Studies (JMS), Technology Analysis and Strategicndgment (TASM), Academy of
Management Review (AMR), Harvard Business Review (HBR)
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User requirements Models Methods Empirical Design
Elements of IS Design | ‘ Research Approach

Fig. 3. Classification of the publications

User requirements.

Just six out of 80 publications focus on functiorejuirements and an even minor
number of two on non-functional ones. Of particullevance is Xu et al. (2003). To
develop a Corporate Radar, these authors condacteass-industry study and found
that task-related environmentareas are perceived to be more important than far-
general environmental in-formation. For examplethe computer and electronics
industry the supplier sector was assessed as arfantal area for environmental
scanning.

Another five studies reviewed functional requiretsenf executives by their
scanning practices. For example, Yasai-Ardenakiy&thdom (1996) emphasize a link
between scanning areas arsfrategy Especially in volatile industries, the
"periphery"—a metaphor, describing latent changes that careeaam from political
movements—should be considered for environmentahrsag (Day et al. 2004).
Regarding Daft et al. (1988) the periphery showlder at least science, politics, law
and justice and international relationships. Famyigthe non-functional perspective,
El Sawy (1985) dealt with executives scanning nemuéents and suggests that a
successful solution should have jusinaited number of scanning areas and sources

Models.

Out of our 80 articles, 25 publications cover madelr environmental scanning.
They can be divided into three generations: Earlgrnimg systems were first
mentioned in the late six-ties by Cohen & Zinbat§g7). These key-figure-oriented
approaches are based on thresholds that defineatigee of tolerance. If a critical
value is exceeded, an alert is triggered. Forawasidvances this technique using
time series, not only for planned and actual datd,also planned anextrapolated
as-is data.

Second generation ESS identify latent risks ancdhabs Such an indicator-based
model is described by Davies et al. (2006). ThHedy risk indicators(KRI) are
standardized indicators that focus on potentiablenms, e.g., staff turnover could
signal inadequate human resources performancee gmclom or natural fluctuations
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occur, they recommend reference values and ranges of toleratcceavoid
overreactions.

After companies failed to act proactively on théavisis, Ansoff introduced the
concept ofweak signalsin 1975. An example is the World Wide Web (www)
changing the private and business communicatiathespread of carbon fibre. The
latter's usage for example has increased steadifgdent years and its potential to
serve as a substitute for steel represents agitagsue for steelmakers. As we see
nowadays, weak signals do not always work out. Tdfésn lack "grasp” for direct
interactions. But Ansoff's concept is still topidalrecent literature. In fact, 76% of
publications about models use his approach. Narehall. (1987) promise that a
systematic scanning and monitorilggmore effective than ad hoc scanning in giving
a prognosis of future developments. Hereby, thegsst descriptors indicating
relevant developments, trends, and events in théroemment. They explain and
guantify dynamics within the scanning areas.

Methods.

Aguilar (1967) was the first to examine four difat modes of scanning, namely
un-directed viewing, conditional viewing, informadearch and formal search.
Attaining strategic advantagdsy information gathering have been of high interes
and therefore 62% of articles on methods refinectiveept.

Several analytical techniques for environmentalneggy are distinguished in
literature and covers 17 % of the publications aedeed: mathematical methods
facilitate a systematic integration of quantifialipures into ESS. But, the 2008/2009
economic crisis showed that they had significaarates for ordinary users. Often
premises were too complicated (Ma-kridakis et 2010) or the use of confidence
intervals in value-at-risk models excludes imprdbathigh-impact events (Fuld,
2003). Taleb et al. (2009) also criticize these et®decause even small errors in the
assumptions underlying the distributions can bead&ting. Heuristic approaches are
alternatives (Ansoff 1980). For example, ttelphi methodcomprises three features:
First, responses from experts to a topic are anomgmusually using formalized
guestionnaires. Second, in several iterations,biaekl is given to the experts. Third,
after a few iterations, when the results stabilizgtbup response is aggregated
(Dalkey 1969). Narchal et al. (1987) recommeénfluence diagramdocusing on
levers and their influence on the most importasiremmental indicators. In order to
model dependencies between single iteaness-impact matricegvolved (Fontela
1976). It is also argued that such matrices cartribte to find a most probable
scenarioof the future.

One dimensional performance measurement systems dfi not suffice to meet
the complete information need. More important, H@@03) showed that companies
often fail to act on generated environmental saamninformation, either by
measuring the impact of identified opportunitiesdathreats on (financial)
performance indicatorsr incorporating the results of ESS in executiwstision
making processper se. Frolick et al. (1997) argue to embed Eh® ithe
environmental scanning process. EIS can enhancdifideg issues, establishing
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means of scanning, delineating sources of exténfiamation and decision making.
Finally, EIS can help to incorporate anticipatedrues in the planning and reporting.

MSS and environmental scanning.

To complement our results, we also consider finglifrgm contemporary related
MSS work. GleiBner & Fuser (2000) propoatificial neural networksto support
early warning capabilities in corporations. In gast to humans, they are not limited
by psychological barriers. Moreover they can de&hwnany different variables
coincidentally—as needed to handle the potenti@nspf indicators. They are
adaptive and robust models. Thus, they are widséd for fraud detection (Ngai et
al. 2011), but not used in environmental scanning.

Using value at risk(VaR, Chen et al. 2011) and unstructured data fBingan
predict financial market risk and thus should citwtte to environmental scanning.
Recent developments in the www, nameleb 2.0 and incorporated social
networking, provide useful in-formation on customiand competitors. For example,
customers that judge their goods bought offer ustfategic information on products
quality and future offers (Chen et al. 2011). Besithe internet, alstapital markets
provide useful information on customers, suppli@smpetitors, and the economic
development (Plambeck & Weber 2010). They can defwture perspectives, e.g. on
growth rates of economies or net sales of orgaizsit

Understanding Bl in a broader sense, Goul and Cd@@07) ask fordata
warehousegDWH) to include information about external issisegh as competitors
or regulations and to provide measurability of strategic advantages. Lénnqvist and
Pirttimaki (2006) performed a literature review éwaluate existing methods for
measuring thealue of Blwithin the organization. For example user satigfacgives
an insight. Those measurement approaches shoukthdzked for applicability to
evaluate ESS.

6 SYNTHESIS

The literature systematization in Sec. 5 revealpngaps in research to overcome
for more applicable ESS. Interpreting them, we gauith six findings for a reworked
IS (also Mayer 2011). Herein, we incorporate fid#as from Narchal et al. (1987)
and Mayer and Wurl (2011). The latter refer to & the Corporate Radar An
instantiations at a large, international compamigbe basic materials sector (Europe,
sales: USD 56 bn; employees: 174,000) helped osate the findings more concrete.

6.1 User requirements: lack of sound requirements anabis

Just six out of 80 publications focus on functiomefjuirements and an even
smaller number of two on non-functional requirersenfome may argue that
improvisation could be an alternative approach ¢@ib 1999), but following the
homo oeconomicus theory we believe the best wagdkie the increasingly volatile
environment is reasoning @ause and effect chainhus, a series of indicators have
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to be collected in order to detect threats and dppities to anticipate for proactive
corporate management.

A first finding can be proposed as follovwiake a 360-degree approach to support
executives' "managing a company" task, but selesttthe most important scanning
areas to keep focusVhen designing ESS, we recommend starting with ntiost
popular and wide-spread conceptual design of Xal.e(2003) and prioritize task-
related environmental areas. Because executiveg tlae task of managing a
company, a "360 degree" radar is needed (Figure It4)should reflect the
organization's vision and strategic program (Yasadienaki et al. 1996) and then
follow the value chain for their scanning areapafcurement, production and sales.
(Day et al. 2005). Following El Sawy (1985) and h@n-functional perspective on
requirements that just the most important scaname@s should be considered to keep
focus, most important supporting areas are capitpply, research and development,
and human resources. The more volatile the compawironment, the more the
peripheral areas should be scanned. Following tB8TR scheme e.g. (Daft et al.
1988), such peripheral areas are legal and congglian shifts in social or political
behaviour. IS support for this first activity oftéeg up a Corporate Radar is not
mandatory.

General Environment
Economic - including Capital Markets
Task-related Environment
Overall Issues
Internal Environment

—_—

Social Suppliers Research & Customers E:":fa”
Development g

e ———
ssoure
Ressources

Competitors

Technological

Fig. 4. Scanning areas for reworked environmental scansystgms

6.2 Models: weak signals lack the "grasp" to apply in pactice

The most popular and widespread approach to fidit@tors giving executives the
time for proactive decision making aneeak signalgFigure 3). So we stick to that
concept with the aim to improve their missing "grasvhich we identified in the
literature systemization. What changes in orgaitinat environment are weak signals
and so proactively show significant turbulencesinislear. Especially weak signals
differentiation from day-to-day vibrations withoetbnsequences is difficult. With the
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following three findings we translate Ansoffs” wesignals in a more pragmatic IT-
based approach of indicators.

Second finding: Define concrete indicators and Lis¢o identify relevant cause-
effective-chainsBased on our literature review, we see two letersnprove weak
signals "grasp": first, distinguishing relevant itators foreseeing changes from the
mass of data available (Narchal et al. 1987) and guidelines on how to identify
patterns attaining their strategic advantages far d¢rganization (Aguilar 1967).
Following Davies (2006), we propose as evaluatidteria indicators' lead time,
clarity, and their appropriate cost-/impact rai@r example if sales is an important
scanning area, the Baltic dry index, which meastinesrates charged for dry-bulk
vessels, could be used to indicate overall econdeelopment.

Second, the barriers preventing people from idgntif and processing weak
signals can be circumvented with IT (Frolick et B97; Hand 2009). Structuring
data, artificial neural networks, data mining, aseimantic search should receive
greater attention as ways to extract cause-efiedains (Elofson et al. 1991). So, IS
researchers should therefore focus on exploringnigoes to extract non-trivial,
implicit, previously unknown and potentially usefatterns.

Third finding: Leverage IT to automate day-to-dayutines and to follow the
variety of indicators' movementt a third step, data sources and the frequeficy o
data collection must be determined. A trade-ofiésessary between the cost of data
collection, such as license fees of data souraests f additional employees, the
reporting system itself and its ability to indicgietential opportunities and threats.
We particularly emphasize the Internet (Chen eR@ll) as well as capital markets
(Plambeck & Weber 2010) as data sources, becawse ithve an inherent good
cost/benefit ratio at least for basic informatioangration. The use of supportive,
predefined and easy-to-handle user interfaces fmla caccess or common IT
languages, such as XBRL (eXtensible Business Riagofttanguage), facilitate
accessing relevant information sources by automatedines to systematically
monitor the movements of the most important indicetTo save even more cost and
time to process information gathering data throaghmputerized notes is proposed
(Frolick et al. 1997).

Fourth finding: Leverage expert experience withiampact matrix and translate
indicators' impact into a balanced opportunity-atiteat portfolio. To model the
indicators' impact, instead of using complex matageal models, we propose a
heuristic approach based on the delphi method. iBhfsr the reason that a basic
understanding of risks and their implications ogamizations' performance is more
important than pseudo-exact calculations with diffi mathematical approaches.
Within the delphi method for ESS, experts shouldalsked to qualify indicators'
impact on threats and opportunities (Mayer and VZ0d1). On the left hand side in
Figure 5 the indicators, their scoring accordinght@ats and opportunities

(x-axis) and their estimated lead time (y-axisg slhhown. The bundling is used to
derive the associated opportunities and threatshioiorganization (right hand side):
The balanced opportunity-and-threat portfolio draws the results of an analysis
quantifying the impact of each individual indicag@n the most important threats and
opportunities (Fontela 1976). We choose this vigatibn because it is
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comprehensive in terms of content, but in termspadsentation it represents a
condensed overview about most important opporesitand threat for the
organization.

6.3 Methods: approaches lack to incorporate results oénvironmental
scanning systems into executives' decision making

Last, but not least, the third gap that becomesionisvis that environmental
scanning is useless, as long as the results armtegrated in executives' decision-
making processes. We derive another two findingsniproving ESS towards more
applicability from the method perspective.

Fifth finding: Incorporate scanning results morestly into executives' decision-
making process by generating scenarios from a senhwironment assumptionso
ensure that executives receive scanning findingmiamount and form that facilitates
effective decision making, their reporting shouldver critical opportunities and
threats. For a periodical presentation, we propio&éng the identified opportunities
and threats with a companies' management contrd¢# 1980; Frolick et al. 1997).
We propose the form of aeconomic value added at risk tré€hen et al. 2011,
Figure 6). Once the indicators and the associgpgdrbunities and threats have been
identified, they should define three scenarios {Elanl976)

—optimistic, most probable and pessimistic—covetimg set of opportunities and
threats that the organization faces due to enviestah changes (Narchal et al. 1987).

Approximate )
lead time Potential
impact
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A Positive 4 7amoc] A B. Quantified threats
Following A\ Negative development o Seonac| b (E'Q'FI‘SBIVElI‘Cy D;
; amajor customer]
planning v
periods 1| Threat-Alert A o 1,1l: Quantified opportunities
X2 30 (e-- pkussilsi:]ilyw openup
] amarket niche in russial
Forthcoming { | Opportunity-Alert )
planning S = (@ Estimated amount of
period . development investment
Suppliers  Buyers 5 Million €]
Siw Buow
Actual B B []Estimated infiltration
planning time [months]
period Political/Legalothers ﬂm
&, o
No Lead P O,
Time B O
Indicators' impact on 0 Occurence

2 A 0 1 2 assumptions 0 25 50 75 100 probability [%]

Fig. 5. Deriving and quantifying opportunities and theeiat a balanced opportunity-and-threat
portfolio

New business application and user-friendly intexfdtfrontend") should provide
the scenario visualization that allows switchingwesen the best, worst and most
probable scenarios (Figure 6, right hand side). st and worst case scenarios
define the range of the most important value deveuch as net sales and costs.
Because of the mathematical connections between, thlso ranges for the financial
performance indicators EBIT, ROCE and EVA (Figurdet hand side) are defined
as well. The slider position shown here represtémsmost probable scenario. All
drivers can be moved to the right or to the lefsitmulate changes no matter which
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scenario is selected. Furthermore, on an ad-has,Bé&seaking news" and "turning
points" that refute prior assumptions can be hélpfu

User: External 3M1/09 21:31 Unit: TEUR

Value Driver Tree Resat Values
Voluma A.B, Quantified threats (e.g. insolvency of
. . : a major customer]
ROCE | [ Netsales | [ H000Fes 20 . :
100 % 5200T€  —f - |,ii:  Quantified opportunities e.g. possibility
— 20000 30000 to open up a market niche in russia)
— e = -
6% 15% f 1.000T€ 1 5000 8000 (*) @ Estimated amount of development
— 2 — — == investment [Million €]
— Price
= 200 400 = Estimated infiltration
WACC - [ FixedCosts | (— ol E time [months)
9,0% 1) 1.800 T€ =
— = 1] 0 Potential
e (cap. Employed - = mppact
— B% 12 (» o
EVA | 10.000 T€ S i & —
100T¢ ;-‘ - [~ Cumr. Effects G}E Dy
L - = 220 1100 [Varlable Costs | +— .8 Bl
80 200 iz -
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et — ar 12
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= ; z 1.3
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£.800 11.000 100 TE i - L G
— 1
s o= vt
BD 200/ probabality (%]
s

Fig. 6. Incorporating the results of ESS into executidegision making by scenario technique
(first instantiation)

Sixth finding: Use retrospective controls to continsly update the IS and
collaborate to share the scanning findings in dayday work.Assumptions should
be verified and methods applied should be checkedrodifications due to new
findings. In day-to-day work, group-ware allows eilimg and other forms of
collaboration.

7 OUTLOOK AND FUTURE RESEARCH

The objective of this article was to contributedeveloping ESS that are more
applicable than the state of the art. To do so,caeducted diterature analysis
structured by the elements of IS design theories. d&me up with three gaps to
overcome and six findings.

Comparing the findings with the state of the asemds some points worthy of
discussion. On the one hand, literature basedrfgedbffer greater rigor than action
research does. Thus, they should be more sustairtdblvever, our research has been
limited to arestricted numberf publications. But, the fact that we covered the
leading journals means major contributions showddrtiuded. We see the need to
expand this coverage, especially by identifyingcpt@ner publications that are not
listed in the top IS and management literature @searched or publications that do
not include any of our search terms. Another litiota is that the synthesis entails
subjectivity In short, the validity of the derived findingsutd have been increased if
more researchers had been involved.
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Regarding IS in environmental scanning, we expegoing innovationsToday's
executives grew up with IT and have a more natattitude toward IS. New
technologies have been established in the fieldooporate Bl, such as EIS, which
have evolved from a single-system approach to @giated module in powerful data
warehouse environments. More-over, new user irdesfaand end-user devices,
especially for mobile computing, should simplify Handling. Hence, ESS should
claim a position in the domain of MSS (Sec. 2) taB¢using on forward looking
information for managers to plan and steer thejanizations.

For future research it is important to specify finelings on hand with "build" and
"evaluate" activities. Another contribution coulce ba survey to get a direct
perspective on executives' requirements and touatalthe findings in a broad
sample. If someone may come to the conclusion ttiatbody of knowledge from
literature research is more wishful thinking thaecaind basis for applicable design
principles it would be interesting to define a skevaluation criteria, take successful
implementations from practice, evaluate them, aatemwhat they have in common
and compare these findings with the first designgples presented on hand. Our
own research will use additional instantiationslébermine the generalizability of the
findings on hand and, hopefully, the forthcomingessions.
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Table 1.Full list of researched articles
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No Author(s) Year Titl Publication Elements of Research
IS design approach
| 1 |Aguilar, F. 1967 [Scanning the Business Environment Macmilian Information gathering _ |Survey
2 Ahituv, N. etal. 1998 i Scanning and Systems in relation to success in ion & tion gathering  |Survey
i new products
3 Albright, K. 2004 Scanning: Radar for Success The Information Management  {Information gathering Iingle/lis(
Journal approaches
4 Anderson, M.H. & 2007 |Information Gathering And Changes in Threat and Opportunity Perceptions  [Journal of Studies gathering i
Nichols, M.L.
5 Ansoff, H.I. 1975 |Managing Strategic Surprise by Response to Weak Signals California Management Review  |3rd generation IS Framework
6 Ansoff, H.I. 1980 |Strategic Issue Management Strategic Management Journal  |3rd generation IS Framework
7 Amnott, D. & Pervan, G. | 2008 |Eight key issues for the decision support systems discipline Decision Support Systems Information gathering ~ [Single/list
|approaches
8 Boyd, B. & 1996 |Executive Scanning and perceived L tA Model Journal of Management Information gathering ~ {Survey
Fulk, J.
] Chen, H. etal. 2011 risk and security Data, text and Web mining Decision Support Systems Information gathering ~ [Single/list
approaches
10 Cho, T. 2006 [The effects of executive tumover on top management teams: environmental ~ [Journal of Business Research |Information gathering ~ {Survey
scanning behaviour after an environmental change
Choo, C.W. 1999 |The Art of Scanning the Environment Bulletin of the American Society ~ (Information gathering ~ |Framework
1" for Information Science
12 _|Choo, C.W. 2001 | The knowing organization as learning organization Education + Training 3rd generation IS Framework
13 Cohen, J.B. & Zinsbarg, [ 1967 |Investment Analysis and Portfolio Management Homewood 1st generation IS Single/list
ED. approaches
14 Daft, R. & 1984 |Toward a Model of Organizations as Interpretation Systems Academy of Management Information gathering ~ [Framework
Weick, K. Review
15 Daft, R.L. etal. 1988 |Chief Executive Scanning, Environmental Characteristics and Company Strategic Management Journal  [Functional requirements |Survey
performance: An Empirical Study
16 Daheim, C. & 2008 |Corporate Foresight in Europe: From trend based logics to open foresight Technology Analysis & Strategic |3rd generation IS Survey
Uerz, G. Management
17 Davies, J. et al. 2006 [Key Risk Indicators - Their Role in Operational Risk L' . i 2nd IS Framework
imite
18 Day, G.S. & 2004 |Driving through the Fog: Managing at the Edge Long Range Planning Information gathering ~ [Single/list
| |Schoemaker, P.J.H. approaches
19 Day, G.S. & 2005 [Scanning the Periphery Harvard Business Review Functional requirements |Single/list
Schoemaker, P.J.H. approaches
1985 |Personal Information Systems for Strategic Scanning in Turbulent MIS Quarterly Nonfunctional Survey
Environments: Can the CEO go online? requirements
Elofson, G. & Konsynski,| 1991 [Delegation Technologies: Environmental Scanning with intelligent agents Journal of Management Information gathering ~ [Case study
B. Information Systems
2 Elofson, G. & Konsynski,| 1993 (Performing organizational learning with machine apprentices Decision Support Systems 3rd generation IS Framework
B.
2 Fontela, E. 1976 |Industrial Applications of Cross-Impact Analysis Long Range Planning Analytical techniques  |Single/list
approaches
2% Frolick, M. etal. 1997 |Using EISs for Environmental Scanning Systems 3rd generation IS Framework
Management
[ 25 |Fuld, L. 2003 |Be Prepared Harvard Business Review 3rd generation IS Survey
% Garg, V. etal. 2000 |Chief executives scanning emphasis, environmental dynamism and Strategic Management Journal  |Information gathering ~ [Survey
manufacturing firm performance
27 Glassey, O. 2008 [Exploring the weak signals of start-ups as a folksonomic system Technology Analysis & Strategic |3rd generation IS Framework
Management
2 Gleiner, W. & 2000 |Moderne Frithwarn- und F fiir L und Der Betrieb Analytical techniques | Single/list
|~ |Fiser, K. Risikomanagement approaches
| 29 |Gomez, P. 1983 |Friihwarnung in der Untemehmung Haupt 3rd generation IS Framework
20 Goul, M. & 2007 ise model and next g tion decision support Decision Support Systems Information gathering Iingle/lis(
Corral, K. approaches
Gray, P. 2008 |From Hindsight to Foresight: Applying Futures Research Techniques in Communications of the Analytical techniques  |Single/list
31 Information Systems Association for Information approaches
Systems
Hahn, D. & 1979 und iebliche Frii fiir die Industrie Zeitschrift fiir 2nd generation IS Framework
32 |Krystek, U. betriebswirtschaftliche Forschung
23 Hambrick, D.C. 1981 |Specialization of Environmental Scanning Activities Among Upper Level Journal of Management Studies  |Information gathering ~ [Survey
Executives
24 Hand, D. 2009 [Mining the Past to determin the future International Journal of Analytical techniques | Single/list
Forecasting approaches
35 Hough, J. & 2004 |Scanning actions and environmental dynamism Management Decision Information gathering ~ |Survey
White, M.
| 36 |Jain, S.C. 1984 _|Environmental Scanning in US Corporations Long Range Planning Information gathering  |Survey
3 Jourdan,Z. et al. 2008 [Business Intelligence: An Analysis of the Literature Information Systems tion gathering | Single/list
Management approaches
Krystek, U. 1993 |Fril fiir L und F Schafer-Poeschel 3rd generation IS Framework
38
Chancen und Bedrohungen
) Kuvaas, B. 2002 [An Exploration of two competing perspectives on informational contexts in top [Journal of Management Studies |Executive decision Survey
management strategic issue interpretation making
% Lauzen, M. 1995 |Toward a Model of Environmental Scanning Journal of public Relations ’?d generation IS Survey
Research
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No Author(s) Year Title Publication Ellgn;en!s of Research
design approach
#“ Lenz, R. & 1986 |Environmental Analysis Units and Strategic Decision-Making: A field study of |Strategic Management Journal  |3rd generation IS Survey
| |Engledow, J. selected leading edge companies
9 Lenz,R. & 1986 |E Analysis: The ity of current Theory Strategic Management Journal  [3rd generation IS Framework
| |Engledow, J.
3 Lesca, N. & 2008 |Strategic Scanning Project Failure and abandonment factors: Lessons learned|European Journal of Information |Information gathering ~ |Survey
Caron-Fason, M.-L. Systems
m Liu, S. 1998 |Data Warehousing Agent: In seeking of improved support for ECIS-P gathering  [Case study
scanning and strategic management
4 Liu, S. 2000 |Agent Based Environmental Scanning System: Impacts on Managers and [AMCIS-Proceedings Information gathering  |Case study
Their Strategic Scanning Activities
% Lonnqist, A. & 2006 |The Measurement of Business Intelligence Information Systems Functional requirements | Single/list
| |Pirttiméki, V. Management approaches
7 Makridakis, S. 2010 |Why Forecasts fail. What to Do Instead. MIT Sloan Review [1st IS i
approaches
48 McMullen, J. et al. 2009 |Managerial (In)attention to Competitive Threats Journal of Management Studies |Executive decision Survey
making
n Menon, A. & 2004 |Learning About The Markets Periphery: IBM’s WebFountain Long Range Planning Information gathering ~ |Case study
Tomkins, A.
50 Miiller, R.M. 2010 |Business Intelligence and Service-oriented Architecture: A Delphi Study Information Systems Information gathering  |Survey
Management
5 Nanus, B. 1982 |QUEST - Quick Environmental Scanning Technique Long Range Planning Executive decision Framework
making
| 52 [Narchal, R. M. et al. 1987 _|An Environmental Scanning System for Business Planning Long Range Planning 3rd generation IS Framework
53 Nastanski, M. 2003 |The value of active Scanning to senior executives | Journal of Management Information gathering ~ |Survey
Development
54 Nemati, H. et al. 2000 |A Multi-Agent Framework for Web Based Information Retrieval and Filtering  |AMCIS-P lytical
approaches
Ngai, EW.T. etal. 2011 |The application of data mining techniques in financial fraud detection: A Decision Support Systems Information gathering ~ |Framework
55 ificati and an academic review of literature
| 56 [Nick, A. 2009 |Wirksamkeit strategischer Friiherkennung Gabler 3rd generation IS Case study
57 Plambeck, N. & Weber, | 2010 |When the glass is half empty and half full: Ceo interpretation Strategic Management Journal  |Executive decision Survey
K. making
58 Prahalad, C. K. 2004 |The Blinders of dominant Logic Long Range Planning gathering
approaches
59 Qiu, T. 2007 |Scanning for competitve intelligence: A managerial perspective European Journal of Marketing  [Information gathering  [Survey
60 Reichmann, T. & 1979 |Unternehmensfiihrung mit Hilfe eines absatzorientierten Friihwamsystems  |Zeitschrift fiir Betriebswirtschaft |1st generation IS Framework
Lachnit, L.
| 61 |Reinhardt, W. A. 1984 |An Early Warning System for Strategic Planning Long Range Planning 3rd generation IS Framework
62 Romeike, F. 2005 |Fril a als i eines pi Controlling 3rd generation IS Single/list
Risikomanagements approaches
63 Rossel, P. 2009 |Weak Signals as a flexible framing space for enhanced management and Technology Analysis & Strategic |3rd generation IS Framework
decision-making Management
64 Schoemaker, P.JH. & | 2009 |Gathering Information: How to make sense of weak signals MIT Sloan Review gathering
| " |Day,G.S. approaches
65 Simon, H. 1959 |Theories of Decision-Making in Economics and Behavioral Science The Economic Review Executive decision Framework
makin
66 Smallman, C. & 2003 |Patterns of Risk Perceptions: Exploring the Dil of Risk Executive decision Survey
| |Smith, D. Managers Accepted Risks makin;
| 67 |Sonnenschein, O. 2005 _|DV-gestiitzte Friherkennung Controlling 3rd generation IS Framework
68 Suh, W. etal. 2004 |Scanning behaviour and strategic uncertainty Management Decision Executive decision Survey
makin
69 Taleb, N. etal. 2009 |The Six Mistakes Executives Make in Risk Management Harvard Business Review Executive decision Single/list
makin; approaches
70 Tan, S. etal. 1998 |Environmental Scanning on the Internet ICIS-Pr I Survey
requirements
74 |Thomas, J.B. etal. 1993 |Strategic and Linkages among  |Academy of Management Executive decision Survey
[ Journal makin;
Tseng, F.S.C. & Decision Support Systems Analytical techniques  |Framework
72
Chou, A.Y.H.
7 Vandenbosch, B. & Huff, MIS Quarterly Executive decision Survey
S.L. making
7 Walters, B. et al. & Functional requirements [Survey
75 Wei, C.-P. & Decision Support Systems Analytical techniques  |Single Item
| ™ lLee Y.H.
7% ight, S. & 1976 |Probing Opinions Harvard Business Review 1st generation IS Single/list
|~ |Clarke, D. approaches
77 Wixom, B.H. et al. 2008 |Continental Airlines Continues to Soar with Business Intelligence Information Systems Information gathering  |Case study
Management
78 Xu, K. etal. 2011 |Mining comparative opinions from customer reviews for Competitive Decision Support Systems Analytical techniques ~ |Framework
Intelligence
79 Xu, X. et al. 2003 |UK executives Vision on business environment for information scanning. A |Information & Management Functional requirements [Survey
cross industry study
80 Yasai-Ardenaki, M. & 1996 |Designs for Environmental Scanning Systems: Tests of a contingency theory |Management Science Functional requirements [Survey
| [Nystrom, P.
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