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1. Introduction  1 

1. Introduction 

The 2008/2009 economic crisis provided a sustainable impulse for focusing earlier on 

emerging threats and opportunities.1 But things did not get easier since then. As the volatile 

summer in 2011 demonstrated, the topic’s relevance is still increasing. Environmental 

scanning—ideally, information systems (IS)-based—can help to manage this challenge. Its 

main function is to gather, interpret and use pertinent information that would assist 

management in planning the organization's future course of action.2 Companies that do so will 

have brighter prospects than those that do not.3 

 

1.1 Motivation 

In literature a substantial body of knowledge exists, but it often goes unused in practice.4 

Moreover, practitioners perceive the task as a difficult one per se.5 They experience 

difficulties in design, implementation, and day-to-day operation. Some may not even know 

how to start.6 A current survey with executives from companies listed in the FT "Europe 

500"7 report exposed the still evident missing applicability of environmental scanning:8 the 

executives surveyed considered the body of knowledge to be too complex and too difficult to 

implement. Therefore, the results of environmental scanning are often not a substantial part of 

executive’s decision-making processes. 

Environmental scanning is also not just "nice to have," as Kajüter9 shows in his multicountry 

comparison. In the wake of several cases of fraud around the turn of the millenium that were 

neither detected by internal controls nor by auditors, legislators expressed the need for more 

detailed risk management approaches for example in the U.S. Sarbanes-Oxley-Act. In 

particular, Section 404 requires companies listed on the New York Stock Exchange to 

                                                 
1 Cf. Makridakis/Hogarth/Gaba (2010), pp. 83-90, and Hopwood (2009), pp. 797-802. 
2 Cf. Aguilar (1967), p. 1, and Lenz/Engledow (1986), pp. 79-80. 
3 Cf. Ansoff (1980), pp. 131-148. 
4 Cf. Fuld (2003), pp. 20-21. 
5 Cf. Lesca/Caron-Fasan (2008), pp. 371-386. 
6 Cf. Albright (2004), pp. 38-45. 
7 Cf. Mayer (2010), pp. 211-228. 
8 There is a series of empirical evidence for redesign environmental scanning systems. Fuld (2003) showed that 

97 percent of US companies lack an early warning system. Interviews with accounting information systems 
strategists found that two-thirds had been surprised by as many as three high-impact events in the past five 
years. Day and Schoemaker's (2005) survey of managers found that 81% perceived their need for peripheral 
vision to be greater than their current capacity. 

9 Cf. Kajüter (2004), pp. 12-24. 
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establish and maintain an adequate internal control structure and procedures for financial 

reporting. Furthermore, the annual report must contain an assessment of the effectiveness of 

these control structures and procedures and, in turn, it has to be commented on by the auditors 

in their report.10 

The increasing acceptance of information systems among today's executives,11 and new 

technological advances of the internet era,12 make the present moment favorable for 

redesigning environmental scanning systems. On the one hand, “modern” IS of the internet 

era cover additional analytical capabilities such as exception reporting, simulations, trend and 

sensitivity analyses, drill downs and drill-throughs as well as comment and other 

communication capabilities.13 Together with new end-user devices it is easier than ever before 

to access information, even in mobile cases. On the other hand, digital natives, who have 

grown up in a world where information and communication technology (ICT) is pervasive 

and ubiquitous, increasingly populate organizations' management along with digital 

immigrants who learned to engage with IS as adults.14 As a result, this new-generation 

executives more naturally accept IS, while also having higher expectations of how these IS 

should accommodate their preferences. 

Challenging the redesign of more applicable environmental scanning systems, this paper 

addresses the following two research questions which are based on findings from a literature 

review. First, to give such a redesign a starting point, a set of requirements is developed for 

evaluating existing and building up new systems. Requirements are prerequisites, conditions, 

or capabilities needed by the users of a software system.15 Second, by applying these 

requirements to several cases, design guidelines should be generated that go beyond 

requirements as they can serve as predefined actions for bringing new-generation 

environmental scanning systems to life.16  

                                                 
10 Cf. Sherman/Chambers (2009), pp. 163-179. 
11 Cf. Vodanovich/Sundaram/Myers (2010), pp. 711-723. 
12 Cf. Cheung/Babin (2006), pp. 1589-1598. 
13 Cf. Papageorgiou/de Bruyn (2010), pp.58-59, Rainer/Watson (1995), p. 89. 
14 Cf. Vodanovich/Sundaram/Myers (2010), pp. 711-723. 
15 Cf. IEEE (1990), p.64. 
16 Cf. Hoogervorst (2009), pp. 343-396. 
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1.2 Structure 

With the development of a list of requirements criteria and the synthesis of design guidelines 

this thesis adheres to design science research (DSR) approach in IS. It aims at developing 

useful artifacts such as constructs, models, methods, and instantiations that solve relevant 

design problems in organizations.17 The proposed set of requirements criteria can be 

categorized as a model, referred to as evaluation model in the following. The proposed design 

guidelines can lead to principles that contribute to methods specifying how environmental 

scanning systems should be designed based on kernel theories.18 

Various processes exist for developing artifacts under the design science paradigm. Two basic 

activities are typical for design science; build and evaluate.19 "Building is the process of 

constructing an artifact for a specific purpose; evaluation is the process of determining how 

well the artifact performs".20 Whereas both activities are performed for the evaluation model, 

the design guidelines are only a starting point towards a method. 

In doing so, this thesis applies the research process of Peffer et al.21 to the evaluation model. 

The process consists of six steps and will be explained in the following. In terms of design 

guidelines, future research will have to start a new research cycle. Figure 1 summarizes the 

structure of the thesis and illustrates how the sections of this thesis are related to Peffer’s DSR 

process. 

Sec. 1 is dedicated to the first step of the DSR process, identifying the problem and motivating 

the audience. In this section lessons learned from the 2008/ 2009 economic crisis are 

identified and regulatory and business needs explained. Redesigning environmental scanning 

systems is suggested to help executives focusing earlier on emerging threats and 

opportunities. 

Sec. 2 and Sec. 3 cover the second step, defining the objectives of the solution. After revisiting 

foundations for environmental scanning systems and IS-based environmental scanning 

systems these are connected with recent theories in IS design (Sec. 2). After the description of 

                                                 
17 Cf. March/Smith (1995), p. 255, and Hevner/Chatterjee (2010), p. 55. 
18 Cf. Kuechler/Vaishnavi (2008), pp. 489-504. 
19 Cf. March/Smith (1995), p. 254. 
20 Cf. Ibid., p. 254. 
21 Cf. Peffers/Tuunanen/Gengler/Rossi/Hui/Virtanen/Bragge (2006), pp. 92-98. 
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the state of the art, research questions and aims for the following sections are specified 

(Sec. 3). 

Sec. 4 then incorporates the third step of solution design and development. First, based on the 

research questions derived in the previous section, this section presents a set of requirements 

for evaluating and redesigning environmental scanning systems, the evaluation model. It is 

derived from the principle of economic efficiency using findings from the theories mentioned 

in Sec. 2. Additionally and unrelated to the DSR process, an exemplary solution, which 

contributes to better integrating environmental scanning results into executives decision 

making, is presented. 

 

Figure 1: Six step DSR process applied to this thesis 

Sec. 5 is concerned with demonstrating results and thus it follows the forth step of the DSR 

process. In this section the multi-case study analysis is described and the results from five 

large international companies are presented. To accomplish step 4, several environmental 
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scanning systems give us insights from practice to demonstrate utility of the evaluation 

model. 

Sec. 6 steps out of the DSR process for the evaluation model. Design guidelines as the second 

contribution of this work are synthesized from the results of the multi-case study. This can be 

seen as a design and development phase of a second research cycle. However, no 

demonstration or evaluation is performed within this thesis for this artifact. 

Sec. 7 then returns to the DSR process and covers the evaluation phase. This section presents 

two different perspectives for evaluating the model; one based on the results of the multi-case 

studies and the other one based on the development process itself. 

Sec. 8 concludes the thesis and the DSR process with communicating results. Starting with a 

summary, this section also shows limitations and outlines possible future avenues of research. 

 

2. Foundations 

This section first defines all relevant foundations allowing a clear and comprehensive 

understanding of the work following. In Sec. 2.1, a first review of the most important 

definitions will introduce the reader to the field of environmental scanning and IS and will 

provide a basis for understanding the literature review. Therein, the view on environmental 

scanning systems as IS-based organizational systems is of special interest. The discipline of 

requirements engineering (RE) aims at increasing the quality of IS development. For adapting 

these concepts to the field of environmental scanning systems the basics of requirements 

engineering are discussed in Sec. 2.2. Last but not least, most current theories in information 

systems are presented and applied to environmental scanning systems in Sec. 2.3 to give the 

developed approach a theoretical foundation. 
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2.1 Environments, Environmental Scanning, and Environmental Scanning Systems 

This thesis uses Duncan’s definition of a company’s environment which is as follows: A 

company's environment is constituted of the relevant physical and social factors within and 

beyond the organization's boundaries.22 

While operational analysis focuses on (short-term) internal difficulties in the implementation 

of strategic programs, strategic environmental scanning aims at anticipating (long-term) 

environmental shifts and analyzing their potential impact.23 This thesis concentrates on the 

latter, hereafter referred to as environmental scanning. As strategic issues can emerge within 

or outside a company, changes in both a company's external and internal environment are 

relevant. Thus, internal perspective is included in the definition of a company’s environment. 

Focusing on the process of environmental scanning, this thesis will follow Aguilar’s24 

definition that outlines its main functions as gathering, interpreting, and using pertinent 

information about events, trends, and relationships in an organization's environment, which 

will assist management in planning the future course of action. 

Environmental scanning systems have their roots in management literature25 focusing on the 

executives' task to be aware of environmental trends.26 Narchal et al.27 for example defined 

these systems as a set of “Radars”, a group of managers, who are monitoring the important 

events in the environment which may create opportunities or threats to the organization. 

Formality of the scanning approach in an organizational context is of great importance to 

increase information sharing across managers.28 In the task perspective these systems further 

specify the range of sectors to be scanned and assign responsibility to particular management 

levels.29 Concluding task and organizational aspects, environmental scanning systems have to 

specify the sectors to be scanned, monitor the most important indicators of opportunities or 

threats for the company, cover the IS-based tools to be used, incorporate the findings of such 

analyses into decision making, and often assign responsibilities for supporting environmental 

scanning efforts. 

                                                 
22 Cf. Duncan (1972), p. 314 
23 Cf. Davies/Finlay/McLenaghen/Wilson (2006), pp. 215-246 
24 Cf. Aguilar (1967), p. 1 
25 Cf. Ibid., p. 1 
26 Cf. Narchal/Kittappa/Bhattacharya (1987), pp. 96-105 
27 Cf. Ibid., p. 97 
28 Cf. Yasai-Ardekani/Nystrom (1996), p. 188 
29 Ibid., p. 188 
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2.2 IS-based Environmental Scanning Systems 

According to Silver et al.30 information systems can be seen in a narrow IS-centered view that 

includes software, hardware, data, people, and procedures and a broader view. Taking the 

broader view IS are often considered in their interaction with people and business processes 

and seen in their organizational context. Thus a twofold view on information systems can be 

condensed, differentiating between its constituency and its organizational context summarized 

in Fig. 2. 

In their paper, Zmud and Benbasat31 criticize that the information systems discipline suffers 

too often from under-investigating IT-based artifact of systems and over-investigating too far 

related topics, treating IT artifacts or IS as a black box. Even though IS discipline involves 

understanding organizational and individual issues surrounding its use, the IT artifact should 

still be the central point of interest. 

 

Figure 2: Two different views on information systems
32
 

This thesis will concentrate on the broader view that focuses on the interplay between social 

and technical aspects of IT, which is embedded into a dynamic evolving context.33 Chatterjee 

and Hevner also state that frameworks for IS research always include people, (business) 

organizations, and their existing or planned technology34 (Figure 2, right half side). 

                                                 
30 Cf. Silver/Markus/Beath (1995), pp. 362-363 
31 Cf. Benbasat/Zmud (2003), pp. 183-186. 
32 Silver/Markus/Beath (1995), p. 366. 
33 Cf. Agarwal/Lucas (2005), pp. 381-398. 
34 Cf. Hevner/Chatterjee (2010), p. 273. 
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Information Systems in a Business Context 

Information technology (IT)-based IS intended to support managerial actions and decision 

making are labeled with management support systems (MSS) as an umbrella term.35 In the 

following executive information systems (EIS), knowledge management systems (KMS) and 

business intelligence (BI) as the most important terms for information systems in a business 

context are shortly presented. 

Beginning with EIS, these are IT-based IS meant to help top managers as their hands-on, day-

to-day information source.36 As a key characteristic, their overall aim is to help an 

organization carefully monitor its current status and its progress toward achieving its 

corporate goals.37 They should further enable to navigate through information culled from 

both internal and external databases. Especially environmental information about for example 

market, technological, competitive, political/legal, economic, and socio- cultural are 

important.38 Besides functional requirements, these IS also have to assure that even 

nontechnical executives should be able to use them.39 

KMS refers to systems supposed to facilitate creating, gathering, organizing, and 

disseminating organizational knowledge.40  As a result of this broad definition, many IS can 

be subsumed beyond the term KMS. Gluchowski et al. define an organizing and catalyzing 

function for KMS. Speaking of the former KMS, have to make specific knowledge available 

for employees in several value-adding steps. Knowledge management, maintenance, 

classification, and representation are important aspects for this function. Supporting these 

processes in which tacit knowledge is generated and disseminated are key components of the 

latter.41 

The term BI in its origins was mainly affected by companies that used it for marketing 

purposes. Still no generally accepted definition exists in literature and the variety of 

possibilities range from a narrow IS-based view on multidimensional data structure to 

                                                 
35 Cf. Clark Jr/Jones/Armstrong Curtis (2007), p. 579. 
36 Cf. Nord/Nord (1995), p. 95. 
37 Cf. Kelly (1988), pp 77-83. 
38 Cf. Walters/Jiang/Klein (2003), pp. 487-489. 
39 Cf. Houdeshel/Watson (1987), pp. 128-129. 
40 Cf. Alavi/Leidner (1999), p. 3. 
41 Cf. Gluchowski/Gabriel/Dittmar (2008), p. 324. 
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information systems for analytical and information supply purposes.42 The definition this 

thesis will follow is BI as a broad category of technologies, applications, and processes for 

gathering, storing, accessing, and analyzing data to help its users make better decisions43. 

 

IS-based Environmental Scanning Systems 

In general, the term environmental scanning system originally comes from business literature 

(see above). But even in literature environmental scanning is often allocated in EIS44, 

interconnected to BI45, or integrating KMS46. Thus, IS-based environmental scanning systems 

are organizational systems designed for environmental scanning that are supported by 

information systems. Their aim is to allow executives to scan their environment from an 

overall perspective for a proactive corporate management. Taking the IS research view, the 

term IS-based environmental scanning systems becomes tautological. Even though “system” 

originally meant “organizational system,” it receives a new meaning as this area moves from 

business research to information systems research. To avoid confusion and for convenience 

purposes this thesis will simply refer to these as environmental scanning systems though 

bearing in mind the term’s origins. 

 

Requirements for Information Systems 

Requirements can be defined as prerequisites, conditions or capabilities needed by users 

(individuals or systems) to solve a problem or achieve an objective.47 In computer science, 

they describe functions and features of IS. The discipline of requirements engineering (RE) 

aims at increasing the quality of IS development by providing systematic procedures for 

collecting, structuring, and documenting requirements. These procedures ensure that the 

requirements are distinct and collectively exhaustive, preventing faulty IS design. Therefore, 

RE must incorporate the relevant stakeholders and ensure their commitment regarding the 

                                                 
42 Cf. Gluchowski/Kemper (2006), p. 17. 
43 Wixom/Watson (2010), p. 14. 
44 Cf. Niu/Lu/Zhang (2007b), pp. 510-516, and Ahituv/Zif/Machlin (1998), pp. 201-211. 
45 Cf. March/Hevner (2007), pp. 1031-1043. 
46 Cf. Niu/Lu/Chew/Zhang (2007a), p. 813. 
47 Cf. IEEE (1990), p. 64. 
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final requirements.48 From a more formal perspective, RE should help to align the IS design 

costs and timeline with the required IS functionality. 

RE processes consist of three stages.49 The first phase, “requirements identification,” focuses 

on completeness. It involves defining the scope of the IS, demarcating the IS from its 

environment and determining the available sources. Finally, the requirements themselves are 

collected by analyzing the identified sources using multiple methods (e.g. creativity techni-

ques, literature analysis or empirical methods). The second phase, “requirement analysis and 

specification,” focuses on the distinctiveness of each requirement. The unstructured require-

ments are classified first.50 Overlapping requirements have to be eliminated and the remaining 

requirements have to be brought into a standard form. Meta languages and models often have 

an advantage here due to the fact that they are more compact and precise. The focus of the 

third phase, “requirements validation,” is twofold and includes scientific rigor and relevance. 

In this phase, decisions are made which requirements to use in subsequent design activities 

(build, realize, and test).51 Therefore, each requirement is reviewed for scientific rigor. 

Consensus then has to be reached by stakeholders about the IS requirements and whether they 

effectively represent their expectations.52 

 

2.3 Theories Supporting Environmental Scanning Systems Design 

Environmental scanning systems aim at analyzing and predicting the future to create a 

sustaining competitive advantage. Therefore, it is their core function to gather and analyze 

information available inside and outside the companies to achieve competitive advantage as 

outlined in Sec. 2.1. In literature, a huge body of knowledge about reasoning competitive 

advantage of a company is available. Starting with the resource-based view (RBV) and 

dynamic capabilities view (DCV), environmental scanning systems will be located in the 

absorptive capacity (ACAP) construct. 

                                                 
48 Cf. Sommerville (2007), pp. 142-145. 
49 Cf. Ibid., pp. 143. 
50 Cf. Ibid., pp. 146-157. 
51 Cf. Ibid., pp. 158-160. 
52 Cf. IEEE (1998), p. iii. 
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Resource-Based View 

Rooting in the Ricardian logic,53 which simply reasons heterogeneity in performance due to 

ownership of resources that have differential productivity,54 the resource-based view (RBV) is 

a theoretical framework for understanding strategic management. It more precisely asserts 

how competitive advantage within companies is achieved and how that advantage might be 

sustained over time.55 In contrast to the Porter56 Five Forces model that points at industry’s 

structure and company’s position as determinants of competitive advantage, RBV focuses on 

the internal perspective.57 The fact that there is a significant difference in performance 

between companies in the same industry and also within narrower groups in the same industry 

provided some evidence for this assumption.58 Thus, the effects of idiosyncratic resources can 

be significant and focusing on the resource perspective of a company can be relevant for 

determining reasons for competitive advantages.59 

The term RBV was first introduced by Wernerfelt in 1984. Wernerfelt states that the 

competitive advantage of a company is dependent on the usage of the bundle of valuable 

resources at its disposal60. The definition of resources is the core of this theory and thus a 

great variety of definitions exist in literature differing in terms of scope.61 Following 

Barney62, a company’s resources at a given time consist of assets (tangible or intangible)63, its 

organizational processes and routines, and the information and knowledge it controls. The 

latter can be summarized as capabilities, which transform inputs into outputs of greater 

worth.64 These resources are tied semi-permanently to the company and are used to choose 

and implement its strategies.65 As these competitive advantages should be sustainable, 

                                                 
53 Cf. Ricardo (1817) in Makadok (2001), p. 388. 
54 Cf. Makadok (2001), p. 388. 
55 Cf. Barney (2001), pp. 41-56. 
56 Cf. Porter (2008), pp. 79-93. 
57 Cf. Eisenhardt/Martin (2000), p. 1105. 
58 Cf. Hansen/Wernerfelt (1989), pp. 399-411. 
59 Cf. Wade/Hulland (2004), p. 110. 
60 Cf. Wernerfelt (1984), pp. 213-225. 
61 Cf. Wade/Hulland (2004), p. 108. 
62 Cf. Barney (1991), p. 101. 
63 Examples for tangible assets are information systems hardware, network infrastructure, and machines. 
Intangible assets could be software patents and vendor relationships. 

64 Cf. Wade/Hulland (2004), p. 109. 
65 Cf. Barney (2001), pp. 41-56. 
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resources and capabilities must be valuable, rare, inimitable, and nonsubstitutable 

(summarized in the VRIN framework).66 

Although coming from the strategic management and marketing fields, RBV has found 

implementation in IS research as it provides a framework about the impact of IS on company 

strategy and performance, guidance on how to differentiate among various types of IS, and a 

basis for comparing IS and non-IS resources. For a complete introduction of RBV 

implementations in IS research see Wade and Hulland67. 

 

Dynamic Capabilities View 

The RBV has also been objective to criticism over the past decades. The RBV’s 

inappropriateness for dynamic markets due to its static logic is most important for this 

purpose. In dynamic markets with rapid and unpredictable changes, RBV cannot adequately 

explain why companies have competitive advantage68. Three dimensions of the environment 

are mostly contributing to its uncertainty69: environmental turbulence (stability-instability), 

munificence (capacity), and complexity (homogeneity-heterogenity). In contrast to stable 

environments, different assets and capabilities are needed70. These are summarized as 

dynamic capabilities by which managers integrate, build and reconfigure internal and external 

competencies71 to address rapidly changing environments.72 

Whereas the RBV concentrates on a resources-picking mechanism (selecting the right 

resources), thus determining economic profit ex ante and without dependencies, the dynamic 

capability view (DCV) approach focuses on the building of capabilities and these are affecting 

economic profit ex post. Since the economic success of dynamic capabilities is dependent on 

picking the right resources, one can conclude that the DCV follows the RBV and is dependent 

on it.73 A company’s dynamic capabilities have often been treated as an “elusive Black Box”74 

                                                 
66 Cf. Barney (1991), pp. 106-110. 
67 Cf. Wade/Hulland (2004), pp. 111-142. 
68 Cf. Eisenhardt/Martin (2000), p. 1106. 
69 Cf. Dess/Beard (1984), pp. 52-54. 
70 Cf. Eisenhardt/Martin (2000), pp. 1105-1121. 
71 A competency is an organizational routine and can be seen as a cross-functional integration and coordination 
of capabilities such as MIS capabilities, marketing capabilities, and production capabilities. Competencies that 
define a firm’s fundamental business are defined as core (Hunger/Wheelen (2009), p. 56). 

72 Cf. Teece/Pisano/Shuen (1997), p. 517. 
73 Cf. Makadok (2001), pp. 387-392. 
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and some have even argued that these are tautologically linked to performance.75 Two 

attempts to further understand this concept are noteworthy and enhance understanding. 

In defining a set of dynamic capabilities, Teece76 offers a framework dividing a company’s 

dynamic capabilities in three capacities, namely to sense, to seize, and to maintain. The first is 

a “scanning, creation, learning, and interpretive activity.”77 In order to identify opportunities, 

organizations must constantly scan, search and explore their environments. But it is not only 

about identification, it also includes interpretation. Thus, companies need “analytical systems 

(and individual capacities) to learn and to sense, filter, shape, and calibrate opportunities.”78 

The second is the capacity to seize opportunities. It is related to the ability to exploit the 

sensed opportunities in the first step. It requires selecting development and investments to 

react and aims at choosing the right path. The third and last capacity, managing threats and 

transforming, is about the continuous alignment and realignment of specific tangible and 

intangible assets and aims at bringing plan into action.79 

Another closely related, recently published framework for increasing measurability of 

dynamic capabilities is provided by Pavlou and El Sawy80. They distinguish four different 

tools used to reconfigure existing operational capabilities, namely sensing, learning, 

integrating, and coordinating capabilities. Sensing and learning resemble Teece’s81 capacity 

to sense. Their aim is to gather new market intelligence (sensing) and using this market 

intelligence to create new knowledge (learning). Integration capability is defined as the ability 

to combine individual knowledge into the unit’s new operational capabilities and lastly 

coordinating capability is defined as the ability to orchestrate and deploy tasks, resources, and 

activities in the new operational capabilities.82 

Both approaches can be seen as closely connected. Teece’s capacities to sense and to seize 

and Pavlous and El Sawy’s sensing and learning capabilities are concerned with observing, 

scanning, and interpreting the environment and making information usable. Obviously this 

                                                 

74 Cf. Pavlou/EL Sawy (2011), p. 240. 
75 Cf. Priem/Butler (2001), pp. 27-29. 
76 Cf. Teece (2007), pp. 1319-1350. 
77 Ibid., p. 1322. 
78 Ibid., p. 1327. 
79 Cf. Ibid., pp. 1334-1335. 
80 Cf. Pavlou/EL Sawy (2011), pp. 239-273. 
81 Cf. Teece (2007), pp. 1319-1350. 
82 Cf. Pavlou/EL Sawy (2011), pp. 240-246. 
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reflects the aim of environmental scanning systems. Besides RBV and DCV, a third approach 

is to mention next. 

 

Absorptive Capacity Construct  

The absorptive capacity (ACAP) construct emerged in organizational research and was 

introduced by Cohen and Levinthal83 as the company’s ability to recognize the value of new, 

external information, assimilate it and apply it to commercial ends. As Levinthal and March84 

argue, organizations need to manage a balance between exploratory and exploitative learning. 

Linking these two forms of learning is transformative learning, in which new knowledge is 

combined with existing knowledge, allowing the latter to be used in new ways. 

Cohen and Levinthal argue that sustaining requires “not only to exploit new, valuable 

developments, but also to envision better their emergence.”85 Widening this dynamic nature, 

Zahra and George defined the ACAP construct as a dynamic capability. Thus, the ACAP is 

embedded in a company’s routines and processes, by which companies acquire, assimilate, 

transform, and exploit knowledge to generate sustainable competitive advantage.86 They 

differentiate the process into potential ACAP (PACAP), which includes acquiring and 

assimilating knowledge, and realized ACAP (RACAP), including transforming and exploiting 

knowledge. A well-developed RACAP will increase the probability to achieve competitive 

advantage, whereas developing the former makes a sustainable competitive advantage more 

likely. 

 

Figure 3: Absorptive capacity in Zahra and George's model
87
 

                                                 
83 Cf. Cohen/Levinthal (1990), pp. 128-152. 
84 Cf. Levinthal/March (1993), pp. 95-112. 
85 Cf. Cohen/Levinthal (1994), p. 244. 
86 Cf. Zahra/George (2002), p. 188. 
87 Cf. Ibid., p. 192. 
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Figure 3 summarizes the concept of Zahra and George. They further define antecedents, 

moderators, and outcomes of ACAP. Antecedents of the system as external sources and 

knowledge complementarities in combination with experience are suggested to significantly 

increase the opportunity of a company to develop its PACAP. Experience in addition 

influences especially the locus of search. For example, search areas where past successes 

occurred will positively influence future acquisition capabilities. Activation triggers as 

moderators are events that encourage or compel a company to respond to specific internal 

(e.g. product failure) or external stimuli. External triggers could be radical innovations or 

technological shifts that affect a company’s industry. Thus, triggers can influence the locus of 

search. Sharing the relevant information increases knowledge exploitation. Social integration 

mechanisms (formally or informally) face this problem and contribute to closing the gap 

between PACAP and RACAP, increasing efficiency. They are useful to exchange ideas, 

distribute information, gather interpretations and identify trends. Companies that actively 

promote social integration in their structures are recognized to increase their PACAP.88  

Further research has been done on additional antecedents of a company’s ACAP from which 

three papers are presented in the following. First, Jansen et al.89 investigate organizational 

antecedents based on Zahra and George’s approach. They find evidence for cross-functional 

interfaces (e.g. task forces and teams), participation in decision-making, and job rotation 

significantly influencing PACAP in a positive manner. For the second dimension (RACAP) 

they provide formalization and socialization capabilities (e.g. connectedness and socialization 

tactics) as strengthening antecedents. 

Second, Volberda et al.90 provide a broad summary of antecedents. They mention three 

important classes of antecedents, namely managerial antecedents (combinative capabilities, 

management cognition, etc.) and intra- and interorganizational antecedents. Additionally, they 

are first identifying a gap in research on ACAP in terms of taking costs of development into 

account. 

Third, Oh91 investigates the effects of IT-enabled business intelligence competence and 

business network structure strength on a company’s absorptive capacity. A highly significant 

contribution for the antecedents of these components is found. Business network structure 

                                                 
88 Cf. Zahra and George (2002), pp. 193-196. 
89 Cf. Jansen/Van Den Bosch/Volberda (2005), p. 999. 
90 Cf. Volberda/Foss/Lyles (2010), pp. 931-951. 
91 Cf. Oh (2009), pp. 1-13. 
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strength comprises the network of relationships that allow effective information sharing which 

can lead to improved sensitiveness to external threats and competition. 

 

Environmental Scanning Systems and the Absorptive Capacity Construct 

Environmental scanning systems can be regarded in the context of the ACAP construct. 

Bearing Zahra and George’s dimensions (acquisition, assimilation, transformation, and 

exploitation capabilities) in mind, a congruency to Aguilar’s definition of environmental 

scanning as gathering, interpreting, and using pertinent information can be determined. Since 

this solely defines the information support for managerial decisions and excludes putting 

information into action, it is related to the first three capabilities, excluding exploitation 

capability. In other words, environmental scanning systems aim at realizing a company’s 

acquisition, assimilation, and transformation capabilities (Figure 4). 

 

Figure 4: Environmental scanning systems in the context of the ACAP construct 
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3. State of the Art 

In this section Mayer et al.’s92 literature review for environmental scanning systems will be 

enlarged and current gaps in literature concerning the applicability of environmental scanning 

systems identified. In his literature review Mayer lacked the IS support for environmental 

scanning systems. Concentrating on this aspect this thesis will further extend the review to 

this domain. 

 

3.1 Literature Review 

In accordance with Mayer et al.93, two dimensions of IS design theories and the research 

method are used to offer a rigor framework for structuring the literature (Figure 5).  

Following Walls et al.94, three elements can be identified for IS design theories: As argued in 

Sec. 2.2 User Requirements (1) can be defined as prerequisites, conditions, or capabilities 

needed by users (individuals or systems) to solve a problem or achieve an objective.95 Further 

following Mayer,96 user requirements are differentiated according to their characteristics into 

a functional (1.1) and a non-functional perspective (1.2).97 Functional requirements adhere to 

the purpose of IS and non-functional requirements reflect how well IS perform with the given 

environment in dimensions such as accuracy, response time, or reliability.98 

Besides user requirements, IS design theories cover design guidelines for bringing the system 

to life and thus contribute to models and methods. Models (2) outline concrete systems, 

features, or combinations of these99 and can be differentiated into forecasting (2.1), indicator-

based models (2.2), and environmental scanning systems using weak signals (2.3). Methods 

(3) cover the process of environmental scanning and thus categories are structured according 

to the definition used in this thesis. 

                                                 
92 Cf. Mayer/Steinecke/Quick (2011), pp. 207-215. 
93 Cf. Ibid., pp. 207-233. 
94 Cf. Walls/Widmeyer/El Sawy (1992), pp. 36-59. 
95 Cf. IEEE (1990), p. 62. 
96 Cf. Mayer/Steinecke/Quick (2011), p. 215. 
97 Cf. Kotonya/Sommerville (1998), pp. 166-185. 
98 Cf. Paech/Kerkow (2004), pp. 27-40. 
99 Cf. Gregor (2006), pp. 611-642. 
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Figure 5: Framework for literature systematization
100
 

As a second dimension, the type of research approach is used to systematize the literature. 

Papers with a behavioral focus (4) explain phenomena from practice differentiating between 

case studies (4.1), experiments (4.2), and surveys (4.3). Design approaches (5) involve ideas 

and frameworks for creating a "better world" and provide more direct recommendations for 

IS101. The two categories are single items and broader "list" approaches that specify sets of 

requirements (5.1), and frameworks (5.2). 

 

Search Strategy 

This thesis generally follows the same approach as Mayer et al.102 did and thus incorporates 

vom Brocke et al.’s103 four-step process: (1) First, using the MIS Journal Ranking,104 the most 

important IS journals105 are selected, reflecting their ranking and impact factor.106 

Furthermore, the research is expanded with proceedings from the two "A"-ranked 

international conferences: International and European Conference on IS (ICIS, ECIS). (2). In 

order to access the journals, a database search is the second step. This work used EBSCOhost, 

Google scholar, Science Direct, and Wiley InterScience. (3) Third, the sources are searched 

via different keywords. Mayer et al.107 used the keywords "environmental scanning system" 

and the terms "early warning system, weak signal, leading indicator" which produced 

                                                 
100 Cf. Mayer/Steinecke/Quick (2011), p. 212 
101 Cf. Walls/Widmeyer/El Sawy (1992), pp. 36-59. 
102 Cf. Mayer/Steinecke/Quick (2011), pp. 207-233. 
103 Cf. vom Brocke/Simons/Niehaves/Riemer/Plattfaut/Cleven (2009), pp. 2215-2216. 
104 Cf. AIS (2010). 
105 MIS Quarterly, Decision Support Systems, Information & Management, Journal of Management Information 

Systems, European Journal of Information Systems, and Information System Management. 
106 Cf. Webster/Watson (2002), pp. 13-23. 
107 Cf. Mayer/Steinecke/Quick (2011), p. 216. 
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14 relevant hits in total. (4) Fourth, by doing a backward and forward search, Mayer et al.108 

did some search on strategic management literature109 coming up with another 53 hits and 

completed the literature search with related work from the area of MSS, leading a total of 85 

relevant publications. 

As this previous research only included the MSS area, in the last step this thesis revisits step 

(3) and (4), incorporating additional keywords from the area of MSS110 and including the 

strategic management literature in the first round as well. The review resulted in 20 relevant 

publications in step (3) and additional six through a forward and backwards search (for further 

details see table A1 in the appendix A). Table 1 summarizes the search string used by Mayer 

et al. and the one used in this thesis. 

 OR 

  Environmental scanning systems 

AND 
(Mayer et 
al. 2011) 

Expert 
focus 

Early warning system Weak signal Leading indicator 

AND 
(review 
on hand) 

System 
focus 

Management 
support 
systems 

Executive 
information 
systems 

Decision 
support 
systems 

Knowledge 
management 
system 

Business 
intelligence 

Information 
systems 

Information 
technology 

Table 1: Search string for literature review 

 

3.2 Results 

Figure 6 presents the 111 publications within the framework presented in Sec. 3.1. The most 

revealing publications are discussed below. As the focus of this thesis is on IS design, this 

thesis concentrates on user requirements, models, and methods (Figure 6, left half side). After 

reviewing the results, three current gaps for increasing applicability of environmental 

scanning systems are identified. 

                                                 
108 Cf. Ibid., pp. 207-233. 
109 

Strategic Management Journal, Long Range Planning, Journal of Management Studies, Technology Analysis 
and Strategic Management, Academy of Management Review, Harvard Business Review. 

110 The terms in use were: Management Support Systems, Business Intelligence, Decision Support Systems, 
Executive Information Systems, Information Systems, and Information Technology as well as their 
abbreviations. 
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Figure 6: Classification of the publications
111
 

(1) User requirements: Only nine out of 111 publications focus on either functional or non-

functional requirements. Yasai-Ardenaki & Nystrom112 as a prime example for functional 

requirements, stipulate a link between scanning areas and strategy. Others require scanning 

areas at least to cover science, politics, law and justice and international relationships.113 Non-

functional requirements on the other side often concentrate on scanning frequency, 

formalization and IT support.114 

(2) Models: As the additional keywords did not hit any new publications, still 25 out of 111 

publications cover models for environmental scanning systems. Early warning systems as 

key-figure-oriented approaches are based on thresholds. These define the range of tolerance 

which triggers an alert, if a critical value is exceeded. Forecasting advances this technique. It 

uses time series, not only for planned and actual data, but also planned and extrapolated as-is 

data building up the models of the first generation. For the second generation of models an 

exemplary model can be found in Davies et al.115 They propose Key Risk Indicators (KRI) as 

standardized indicators that focus on potential problems. As for the first generation reference 

values and ranges of tolerance to avoid overreactions are suggested. Ansoff first introduced 

the concept of weak signals in 1975.116 A real world example of weak signals and the 

difficulty of their identification can be found in the emergence of political turmoil such as of 

                                                 
111 Based on Mayer (2011), p. 279. 
112 Cf. Yasai-Ardekani/Nystrom (1996), pp. 187-204. 
113 Cf. Daft/Sormunen/Parks (1988), pp. 123-139. 
114 Cf. Ahituv/Zif/Machlin (1998), pp. 201-211. 
115 Cf. Davies/Finlay/McLenaghen/Wilson (2006), pp. 215-246. 
116 Cf. Ansoff (1975), pp. 21-33. 
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the populist leader Hugo Chavez. It was considered an “irrational” scenario that Chavez could 

take on the establishment, declare material law, and nationalize the Petróleos de Venezuela 

SA oil company on a Sunday afternoon. As Day and Shoemaker117 point out, early warning 

signals of pending turmoil are visible if scenarios are considered not unthinkable. As they are 

rather difficult to identify and interpret, they often lack "grasp" for direct interactions. 

Ansoff's concept still is topical in recent literature. In fact, 76% of publications about models 

use his approach.  

(3) Methods: Starting with Aguilar118 four different modes of scanning in 1967, namely 

undirected viewing, conditional viewing, informal search, and formal search, a lot of research 

has been conducted since then, especially concerning the information gathering process. 

Attaining strategic advantages by superior information gathering has been of high interest as it 

is the starting point for all interpretation and usage activities. Thus, unsurprisingly 64% of all 

publications on methods are mainly concerned with information gathering. As a prime 

example, Pant and Sheng119 concentrate on competitor identification and present a systematic 

study of various web metrics that may contain relevant cues for automated gathering. In 

addition to competitor identification, many other scanning areas have been in focus to 

facilitate the process of information gathering. Wei and Lee120 propose an event detection 

technique that identifies the onset of new events from streams of news stories. Besides these 

two internet-based examples, also capital markets provide useful information on customers, 

suppliers, competitors, and the economic development.121 They can deliver future 

perspectives, e.g. on growth rates of economies or net sales of organizations. Gleißner and 

Füser122 propose artificial neural networks to support early warning capabilities in 

corporations. In contrast to humans, they are not limited by psychological barriers. Moreover, 

they can deal with many different variables coincidentally—as needed to handle the potential 

span of weak signals. In terms of IS support, Goul and Corral123 further ask for data 

warehouses (DW) to include information about external issues such as competitors or 

regulations and to provide measurability of the strategic advantages. Finally, bearing in mind 

                                                 
117 Cf. Day/Schoemaker (2005), p. 148. 
118 Cf. Aguilar (1967), p. 1. 
119 Cf. Pant/Sheng (2009), pp. 1-13 
120 Cf. Wei/Lee (2004), pp. 386-401. 
121 Cf. Plambeck/Weber (2010), pp. 689-710. 
122 Cf. Gleißner/Füser (2000), pp. 933-941. 
123 Cf. Goul/Corral (2005), pp. 915-932. 
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the upcoming information overload, Cecchini et al.124 propose semantic search as a predictor 

of upcoming event. Recent developments in the world wide web contributed to environmental 

scanning by incorporating social networking to provide useful information on customers and 

competitors.125  

Several research has been done concerning interpretation capabilities but still 

underrepresented compared to information gathering. Thus, literature on this topic covers 

18% of the publications researched: mathematical methods facilitate a systematic integration 

of quantifiable figures into environmental scanning systems. March and Hevner126 suggest 

computational methods such as data mining, genetic algorithms, neural networks, and case-

based reasoning to conceptualize the collected data with respect to business tasks. But, 

besides this mathematical and technical perspective, the 2008/2009 economic crisis showed 

that they significantly lacked understanding of the users. Often premises were too 

complicated127 or the use of confidence intervals in value-at-risk models excludes improbable, 

high-impact events.128 Taleb et al.129 also criticize these models, because even small errors in 

the assumptions underlying the distributions can be devastating. Heuristic approaches are 

alternatives.130 For example, the delphi method comprises three features.131 Narchal et al.132 

recommend influence diagrams focusing on levers and their influence on the most important 

environmental indicators. In order to model dependencies between single items, cross-impact 

matrices evolved.133 It is also argued that such matrices can contribute to finding most 

probable scenario of the future. Besides mathematical models and heuristics, research also 

points at humans capabilities as an important factor in interpreting information. Based on 

Endsley’s134 situation awareness model Niu et al.135 propose a framework for executive 

support systems that takes human’s cognitive orientation into account. Besides pure data 

analysis of environmental information, a thinking support is suggested that consists of explicit 

                                                 
124 Cf. Cecchini/Aytug/Koehler/Pathak (2010), pp. 164-175. 
125 Cf. Chen/Chau/Li (2011), pp. 649-650. 
126 Cf. March/Hevner (2007), pp.1031-1043. 
127 Cf. Makridakis/Hogarth/Gaba (2010), pp. 83-90. 
128 Cf. Fuld (2003), pp. 21-22. 
129 Cf. Taleb/Goldstein/Spitznagel (2009), pp. 78-81. 
130 Cf. Ansoff (1980), pp. 131-148. 
131 Cf. Dalkey (1969), pp. 15-17. 
132 Cf. Narchal/Kittappa/Bhattacharya (1987), pp. 96-105. 
133 Cf. Fontela (1976) , pp. 29-33. 
134 Cf. Endsley (1995), pp. 32-64. 
135 Cf. Niu/Lu/Zhang (2007b), pp. 512-514. 
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and tacit knowledge data bases. Heinrichs136 goes even further in saying that web-based 

software tools can prove to be counterproductive when the basic understanding of the 

business models and thus the mental model is missing. 

The field of information usage is underrepresented compared to the field of information 

gathering. Only 18% of the identified articles focused on this part. However, the importance 

of this field is recognized. Fuld137 showed that companies often fail to act on generated 

environmental scanning information, either by misjudge the impact of identified opportunities 

and threats on (financial) performance indicators or not incorporating the results of 

environmental scanning systems in executives' decision making process per se. 

Frolick et al.138 argue to embed EIS into the environmental scanning process at different 

stages as EIS can enhance identifying issues, establishing means of scanning, delineating 

sources of external information and decision making. Finally, they can help to incorporate 

anticipated changes in the planning and reporting. Modern EIS, however, are often redesigned 

to hypermedia style in order to provide standard web browsers as the user interface. But 

experiments have shown that the use of multimedia in a hypermedia EIS used for 

environmental scanning can have a negative influence on performance.139 Besides the 

platform, information usage is also influenced by the type of presentation. Using IT-based 

value-driver trees,140 as a highly aggregated presentation of value at risk (VaR),141 should 

contribute to enhance environmental scanning. 

 

Research Gaps 

This literature systematization reveals three major gaps for more applicable environmental 

scanning systems existing in literature. 

First, in terms of user requirements the literature review revealed a lack of sound requirements 

analysis. Out of 111 relevant publications, just 9 examine requirements (Figure 6): Most of 

them, such as Frolick et al.,142 follow just simple list approaches without a superordinate 

                                                 
136 Cf. Heinrichs/Lim (2003), pp. 103-112. 
137 Cf. Fuld (2003), pp. 21-23. 
138 Cf. Frolick/Parzinger/Rainer/Ramarapu (1997), pp. 35-40. 
139 Cf. Huang (2003), pp. 189-198. 
140 Cf. Mayer (2011), p. 284. 
141 Cf. Chen/Chau/Li (2011), pp. 649-650. 
142 Cf. Frolick/Parzinger/Rainer/Ramarapu (1997), pp. 35-40. 
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system. Other approaches are as diverse as the requirements they provide, and none apply a 

systematic process for developing requirements criteria. 

Second, in terms of models, weak signals lack the "grasp" to apply in practice. They are the 

most popular approach in literature to find anticipating indicators. The main problem with 

these is to separate them from day-to-day vibrations without consequences and to incorporate 

them into decision making. 

Third, in the field of methods it can be concluded that besides a sound work on information 

gathering, approaches lack to provide solid information interpretation and to closer 

incorporate environmental scanning results into executives' decision making. 

This thesis will contribute to more applicable environmental scanning systems by tackling the 

first and the third gap in the following. Starting with the first gap, this thesis will further 

evaluate the different approaches to requirements lists with respect to their development 

process. 

 

3.3 Further Evaluation 

As the literature review in Sec. 3.2 revealed, just six out of 111 publications focus on 

functional requirements and an even minor number of three publications on non-functional 

ones (Figure 6). In addition to these nine, three publications were included, which designed 

systems and thus indirectly determined requirements.  

Going into more detail about the development process of these requirements list approaches, 

two different types of list approaches are differentiated: Model-free lists of requirements and 

model-related lists of requirements. In comparison to other domains of IS research, any 

example of a more complex structural approach for defining requirements, such as the 

Technology Acceptance Model,143 could be identified. This may be due to the fact that 

environmental scanning is often subsumed in EIS and thus has not been subject to much 

individual research itself. 

 

                                                 
143 Cf. Davis (1989), pp. 318-340 
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Model-Free Lists of Requirements  

Model-free lists of requirements are characterized by an unsystematic collection of 

requirements. Frolick et al.144 use a list approach by mentioning several requirements without 

any meta structure. An exemplary requirement is the integration of external and internal 

sources that contribute hard and soft data about the environment. Other authors derive their 

requirements solely from literature,145 best practices, or own experience. These approaches 

most often do not make use of a meta structure principle or second-level structuring 

dimensions. 

Model-free lists of requirements most often cover few variables whereas others cover many 

variables. The left hand side of Figure 7 summarizes researched examples of requirement lists 

for environmental scanning systems. Most of them do not specify why certain requirements or 

dimensions are included. The desire to be relevant for practice dominates scientific rigor.  

 

Figure 7: Examples from literature for model-free and model-related list of requirements 

                                                 
144 Cf. Frolick/Parzinger/Rainer/Ramarapu (1997), pp. 35-40 
145 Cf. Walters/Jiang/Klein (2003), pp. 487-495 
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Model-Related Lists of Requirements 

Model-related lists of requirements build or use models to contextualize requirements. They 

either focus on few requirements and explain how they have to adjust to dependent variables 

such as environmental volatility146 or they define models for direct practical guidance. As an 

example of the latter, Xu et al.147 provide a model to explain requirements in terms of strength 

(clarity of the message) and intensity (degree of strategic importance) of a signal. 

Model-related lists of requirements focus on putting requirements such as scanning frequency 

into context and thus concentrate on a few aspects of environmental scanning only. They 

make use of a superordinate classification. For example, Lönnquvist and Pirttimäki148 

structure requirements according to a BI process consisting of the four phases.149 Approaches 

are summarized in Figure 7 (right hand side). 

 

Gap analysis 

DSR focuses on accomplishing utility. This section evaluates model-free and model-related 

lists of requirements with RE criteria from Sec. 2.2. The results are summarized in Figure 8, 

using a 5-point rating scale. 

Model-free lists of requirements cover different numbers of variables, randomly derived from 

literature or solely based on the authors' experience or best practice. As the completeness of 

this method is questionable, a weak assessment (“bad”) is justified. Model-related lists of 

requirements, in general,150 put even fewer requirements into context and thus provide even 

less completeness. In terms of distinctiveness, the model-free lists of requirements lack a 

method for structuring classification. Thus they are rated “bad”. Model-related lists of 

requirements are much more focused and provide a superordinate classification (“good”). 

                                                 
146 Cf. Tan/Teo/Tan/Wei (1998), pp. 76-87 or Yasai-Ardekani/Nystrom (1996), pp. 187-204. 
147 Cf. Xu/Kaye/Duan (2003), pp. 381-389. 
148 Cf. Lönnqvist/Pirttimäki (2006), pp. 32-40. 
149 The BI-process consists of the four phases: identification of information needs, information acquisition, 

information analysis, and storage and information utilization 
150 Lönnqvist/Pirttimäki (2006) is an exception as it uses a process-oriented model which is more likely to take a 

broad perspective and thus should achieve a “good” level of completeness 
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Figure 8: Evaluating the two list approaches in literature 

More interesting are the differences regarding (scientific) rigor. The model-free lists of 

requirements are based on literature research and criteria are selected on the authors’ 

experience. Therefore, they are rated “bad”. Model-related lists of requirements are based on 

either empirical evidence or are derived from literature. Since they are focused on few 

requirements, the model derivation is rigor, thus the rating is “good”. No easy way exists to 

judge the relevance of the list of requirements definition approaches. Bearing in mind the fact 

that truly applicable approaches exist, both receive an average rating (“somewhat”). 

In summary, both kinds of lists of requirements are applied in practice thanks to their clear 

information and system antecedents and their ease of use. However, such approaches are 

assessed negatively in terms of requirement completeness and, more obviously, (scientific) 

rigor. A promising solution would therefore be to develop a method that incorporates a more 

rigorous approach without losing relevance. The result should be an applicable list approach 

to requirements criteria for environmental scanning systems. These criteria have to be derived 

in a more rigorous and transparent way than done in the mentioned model-free list 

approaches.

 

4. Improving Applicability of Environmental Scanning Systems 

In this section solutions are provided to tackle the gaps identified in Sec.3.2. A systematic 

approach to requirements criteria is derived first in Sec. 4.1, while Sec. 4.2 will present an 

exemplary solution to integrate environmental scanning results into executives’ decision 

making. 
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4.1 Requirements: Systematically Developing a Set of Requirements 

The model development in the following follows Popper's approach151 of deduction to define 

a systematic list of requirements criteria for environmental scanning systems. 

 

4.1.1 Principle of Economic Efficiency 

The principle of economic efficiency, which focuses on the ratio of cost and benefit, is a 

generally accepted paradigm in business research152 and IS research153. It thus should serve as 

a good starting point for the model. 

 

Figure 9: Approach to systematically develop a list of requirements 

Even though the cost of IS design can be identified, quantifying the profitability of delivered 

information is limited. To provide surrogates, express economic efficiency is expressed in a 

system of basic criteria (Figure 9). Following the "black box" method from mechanical 

engineering, these criteria can be differentiated into solution capabilities and resource 

requirements. Solution capabilities cover how IS output supports environmental scanning for 

managers. The resource requirements, in turn, cover the input needed to generate the output. 

 

                                                 
151 Cf. Popper (2005), pp. 264-267. 
152 Cf. Samuelson (1983), pp. 21-28. 
153 Cf. Stair/Reynolds (2011), p. 67, propose three steps that business has passed through in the use of 

information systems: cost reduction and productivity improvement, gaining competitive advantage, and the 
recent shift from strategic management to performance-based management considering both costs and 
benefits. 



 

 

4. Improving Applicability of Environmental Scanning Systems 29 

4.1.2 First Level of Specification: Design Criteria 

Following Aguilar's154 process-oriented view, environmental scanning gathers, interprets, and 

uses relevant information about events, trends, and relationships in an organization's 

environment to assist management in planning the future course of action. Thus, this research 

starts specifying solution capabilities for environmental scanning systems with information 

gathering, interpretation and usage capabilities. In addition, cross-process factors that 

contribute to capabilities not subsumed by the previous categories are suggested to enhance 

completeness (Figure 9). Resource requirements can be measured in terms of the effort to set 

up the environmental scanning system. 

 

4.1.3 Second Level of Specification: Requirements Criteria 

The outlined design criteria are rather abstract. With respect to Aguilar's155 definition, 

environmental scanning systems contribute to a company’s ACAP as described in Sec. 2.3. 

Thus, research is examined based on this theory to define requirements criteria. Final list of 

requirements is summarized in Figure 10. 

Zahra and George156 state three attributes of information gathering: direction, intensity, speed. 

To the first, the COSO II framework is applied.157 In doing so, a first objective for 

environmental scanning systems is to gather information concerning the company's vision and 

strategic program (mission). Because their direction is high-level and long term, associated 

risks are named strategic ones (R1). Environmental scanning systems also have to incorporate 

a more short-term perspective. Regarding the definition (Sec. 2.1), this thesis focuses on the 

most important operational risks relevant for management purposes. The scanning area is 

most often the company's internal and external value chain (R2).158 Furthermore, 

environmental scanning systems should focus on gathering information for "regulatory 

compliance" (R3). In addition to the most important risks, information gathering must take 

chances into account.159 As the ratio has to be balanced, a company-specific chance-risk-ratio 

is suggested (R4). Four criteria specifying the direction of information gathering for 

                                                 
154 Cf. Aguilar (1967), p.1. 
155 Cf. Ibid., p.1. 
156 Cf. Zahra/George (2002), p. 189. 
157 Cf. Committee of Sponsoring Organizations of the Treadway Commission (COSO) (2004), p. 9. 
158 Cf. Mayer/Marx (2010), p. 517. 
159 Cf. Teece (2007), p. 1321. 
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environmental scanning systems are the result: coverage of three types of risks (R1-R3) plus 

chances (R4). 

 

Figure 10: List approach to requirements criteria (evaluation model) 

Focusing on the intensity and speed of information gathering, Oh160 finds evidence that 

leveraging "modern" IS capabilities,161 or collaboration techniques,162 or just BI with a central 

data warehouse (DW), significantly enhances a company's process of information 

gathering.163 But even more sophisticated methods, such as the automated technique proposed 

                                                 
160 Cf. Oh (2009), pp. 3-5. 
161 Examples are data mining, semantic search, and artificial neural networks. 
162 Examples are RSS feeds, customer feedback on social media, professional databases (Elofson/Konsynski 

(1991), pp.37-62). 
163 Cf. March/Hevner (2007), p. 1041 and Oh (2009), pp. 3-5. 
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by Pant and Sheng164 for competitor identification using the most significant web-based cues 

and predictive modeling, are noteworthy. This perspective can be summarized as "IS support: 

intensity and speed for information gathering" (R5). 

Information interpretation covers the ability of IS to analyze and transform gathered 

information165. Bearing in mind the concepts of Kahnemann and Lovallo166 about biased 

human behavior, information interpretation capabilities of IS must take biased human 

cognition into account. In this sense executives are most often susceptible to two isolation 

errors, or biases. First forecasts of future outcomes tend to be anchored on plans and scenarios 

of success rather than on past results and thus be considered too optimistic (bold forecasts). 

Second the evaluation of single risky prospect neglect the possibilities of pooling risks (timid 

choices).167 Obviously these biases lead to deviations from rational behavior and thus could 

result in additional costs for the company. Adopting techniques to overcome these decision 

biases can create competitive advantage.168 Some techniques can be found in literature. 

Kahnemann and Lovallo169 propose adopting an outside view, that means treating the problem 

as an instance of a broader category in contrast to a unique problem, as a general possibility to 

reduce the biases. Plambeck and Weber170 mention that the propensity of executives to see 

issues in an ambivalent light can be increased through interventions aimed at organizational 

processes and cultures. Jansen et al.171 suggests involving more people in decision making, 

having subordinates take part in higher-level decisions, and cross-functional interfaces as 

mechanisms.172 This can all be summarized as bias prevention (R6) of the information system 

in use. 

Focusing further on human’s bounded rationality,173 researchers point to attention as the 

scarce resource in real world decision making. Following Lipschitz et al. 174, these problems 

can be characterized by time pressure, uncertainty, ill-defined goals, high personal stakes, and 

                                                 
164 Cf. Pant/Sheng ibid., pp. 1-13. 
165 Cf. Zahra/George (2002), pp. 189-192. 
166 Cf. Kahnemann/Lovallo (1993), pp. 17-31. 
167 Cf. Ibid., p. 17. 
168 Cf. Teece (2007), p. 1329. 
169 Cf. Kahnemann/Lovallo (1993), p. 30. 
170 Cf. Plambeck/Weber (2010), p. 705. 
171 Cf. Jansen/Van Den Bosch/Volberda (2005), pp. 1001-1002. 
172 Kahnemann/Lovallo (1993) contradict this proposition as they suggest decision makers to become more risk 

averse when they expect their choices to be reviewed by others, p. 22. 
173 Cf. Simon (1978), pp. 1-16. 
174 Cf. Lipschitz/Klein/Orasanu/Salas (2001), p. 333. 
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other complexities. In these environments a systematic deviation from rational choice models 

can be identified.175 Lipschitz et al.176 model decision makers behavior in this context by 

matching (i.e. “Do A because it is appropriate for situation S”) instead of choice (i.e. “Do A 

because it has superior outcomes to its alternatives”). Based on this model, Niu et al.177 

propose a "thinking support module" to provide a set of tools for knowledge management, 

including a case base and a mental model or, more generally, explicit and tacit knowledge. 

Whereas cases are a form of explicit knowledge that can be described as a problem-solution 

pair,178 mental models can be visualized as cognitive maps modeling the user’s information 

needs. Another criterion is thus defined as the level of knowledge and thinking process 

support (R7). 

From the IS support, March and Hevner179 propose a data warehousing architecture with 

integration of external and internal data, as well as BI methods to interpret the information 

with respect to business. Niu et al.180 mention online analytical processing (OLAP), SQL 

reporting, linear programming, and information fusion as methods for data analysis. Covering 

these aspects, the range of information interpretation (R8) is included as a next requirements 

criterion to the list approach.  

In terms of information usage the best BI is worthless if their results are not recognized by 

managers and, as a consequence, not incorporated into their decision making process.181 

Bearing in mind that managers still tend to be technology-averse and most often have a 

cognitive working style,182 the IS user interface is a key area determining IS acceptance. This 

thesis follows Warmouth and Yen183 evaluating the design of an environmental scanning 

system's user interface in three dimensions; quality of information presentation (R9), user 

interface design and dialog control (R10), and advanced functionalities managers can perform 

themselves. In terms of the latter, especially communication functionalities (R11) are of 

interest. The ease of IS handling should help for a better information usage from IS-support 

perspective (R12). 

                                                 
175 Cf. Tversky/Kahnemann (1974), pp. 1124-1131. 
176 Cf. Lipschitz/Klein/Orasanu/Salas (2001), p. 333. 
177 Cf. Niu/Lu/Zhang (2008), pp. 60-64. 
178 Niu et al. (2008) mention free-text approach, object-oriented approach, attribute-value approach, and 

predicate logic approach as different models for representing problem-solution pairs, pp. 55-72. 
179 Cf. March/Hevner (2007), p. 1041. 
180 Cf. Niu/Lu/Zhang (2007b), pp. 510-516. 
181 Cf. March/Hevner (2007), p. 1041. 
182 Cf. Jiang/Muhanna/Klein (2000), pp. 25-36. 
183 Cf. Warmouth/Yen (1992), pp. 192-208. 
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Cross-process factors contribute to several of the above-mentioned capabilities. First, the 

ability to adapt is of utmost importance in changing situations and turbulent environments.184 

Zott185 defines timeliness as an important attribute of such dynamic capabilities (R13). 

Flexibility is added, the ability of the IS to adapt to changing information needs, data sources, 

and ways to present information (R14). Although Sutcliffe and Weber186 state that how 

managers interpret their environment is more important than how accurately they know it, 

managers will not use information if it is questionable in terms of its formal aspects or 

content. This leads to requirements criteria of accuracy (content’s accuracy, R15) and 

consistency (reliability of content, R16). 

Interorganizational factors, such as a company’s social embeddedness, increase its ACAP.187 

A strong business network enables information sharing and collection to increase the IS 

sensitivity to upcoming external events.188 Gulati189 proposes that companies should "create 

and utilize wide-ranging information networks." Given the importance of networking 

activities, supporting companies’ level of interorganizational integration is another 

requirements criterion for applicable environmental scanning systems (R17). Automatic 

validation checks are an example for IS support in the cross-process factors. IS transparency 

should contribute to the cross-process factors (R18). 

In terms of effort, the final requirements criteria consider the effort needed to design, 

implement, and set up environmental scanning systems. Zott190 states that "even if dynamic 

capabilities are equifinal across companies, robust performance may arise […] if the costs and 

timing of dynamic capability deployment differ […]." Cost adequacy (R19) and time 

adequacy (R20) are defined as the last requirements criteria. 

For simplicity the requirements list which has been developed in this chapter will be referred 

to as the evaluation model for the following sections. Even though it might be misleading as 

the requirements list can also be used to build up new systems, it is suitable for the purpose of 

this thesis. 

                                                 
184 Cf. Eisenhardt/Martin (2000), p. 1106, Teece/Pisano/Shuen (1997), p. 516, and Pavlou/EL Sawy (2011), pp. 

239-241. 
185 Cf. Zott (2003), p. 105. 
186 Cf. Sutcliffe/Weber (2003), pp. 74-82. 
187 Cf. Oh (2009), pp. 1-13, and Volberda/Foss/Lyles (2010), p. 941. 
188 Cf. Oh (2009), p. 3. 
189 Cf. Gulati/Nohria/Zaheer (2000), pp. 205-215. 
190 Cf. Zott (2003), pp. 97-125. 
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4.2 Methods: Integrating Results into Executives’ Decision Making – An Exemplary 

Solution 

The third gap in the previous literature review (Sec. 3.2) is concerned with the way of 

integrating results from environmental scanning into executives’ decision making. The 

literature review revealed that some approaches already exist. In reality the integration of 

scanning results has to be company-specific. To show an exemplary solution that takes 

company-specific conditions into account this thesis an instantiation that was developed for a 

large international raw materials and engineering company is presented in this section 

(sales: EUR 47.97 bn; employees: 182,425). 

In previous works, Mayer191 set out for reworking environmental scanning systems resulting 

in a method consisting of six guidelines for increasing applicability: 

1. Take a 360-degree approach, but select just the most important environmental 

scanning areas. 

2. Define concrete descriptors and use IT to proactively identify relevant cause-and-

effect chains. 

3. Leverage IT to automate day-to-day routines and to follow the descriptor’s 

movements. 

4. Translate the descriptor’s impact into a balanced opportunity-and-threat portfolio and 

leverage expert experience documented in an impact-matrix. 

5. Incorporate scanning results into executive’s decision-making process by generating 

scenarios from the set of environment assumptions. 

6. Use retrospective controls to continuously update the IS and collaborate the scanning 

results in day-to-day work. 

This approach is remarkable as it aims at creating a highly sophisticated solution with 

automated gathering and interpretation processes. As the instantiation revealed and as Mayer 

already mentioned, many companies cannot afford to develop such a solution in the first 

place. In most cases this is due to a missing executive championing the project since 

environmental scanning systems are not always on top of a CFO’s agenda. For the 

instantiation mentioned in the following, Mayer’s approach was taken as a guideline allowing 

deviations if necessary. 

                                                 
191 Cf. Mayer (2011), pp. 276-290. 
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4.2.1 Objective 

During the 2008/2009 economic crisis, especially the business side recognized that they could 

contribute better to executives' decision making with information about potential 

opportunities and threats in the environment. As the group follows very heterogeneous 

business models (from raw materials production to engineering solutions) and thus employs a 

decentralized organization structure, managers in the eight business units levels are rather 

independent in their decision making. However, they are integrated in the corporate risk 

management on group level and have to assess risks and chances concerning their business 

units for the corporate controlling department. In doing so, they are scanning their 

environment independently. This obviously results in inefficiencies as some areas are 

scanning the same environment (e.g. raw materials and economic situation) as well as missing 

areas and in diversity of reporting styles. 

In order to standardize the scanning approach and to provide further information about the 

general environment (economic, social, and political) the corporate controlling department 

initiated the development of a new system. A 360-degree environmental scanning system was 

required, following three main objectives: (1) Enhanced analysis of internal and external 

environment should provide more information—going beyond standard business parameters 

to identify events, trends, and forces that could radically alter the future of the company. (2) 

Findings have to be incorporated into executives' decision making. Thus, an integration of the 

scanning results into group reporting in a standardized manner was mandatory. Based on 

these findings, executives should be enabled to get an overview of the environmental situation 

and better assess and monitor future opportunities and threats. (3) The system should be 

designed focusing on perceived ease-of-use and perceived usefulness as the most important 

parameters to increase executives’ acceptance.192 

 

4.2.2 System Design 

First, in accordance to the first guideline, the areas for environmental scanning were 

delineated. Based on the framework presented by Mayer,193 five groups of indicators were 

                                                 
192 Perceived ease of use and perceived usefulness are the independent factor in the technology acceptance model 

(Davis (1989), pp. 318-340) determining the users behavioral intention of using the system. 
193 Cf. Mayer (2011), p. 281. 
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selected for environmental scanning on group level according to the company’s strategy; 

economic situation, raw material prices, production, market development, and market forces  

such as suppliers, competitors, and customers. Obviously, some areas are specific for every 

business unit while others, such as the economic situation, are common on group level. 

Next, descriptors were selected for each area, building a total of 55 indicators to be 

monitored. For each descriptor data sources were identified and update frequencies 

determined. Most information can be found on the internet, such as the country specific 

composite leading indicators (CLI) provided by the Organization for Economic Cooperation 

and Development (OECD). 

With guidelines three and four, Mayer194 proposed an automated gathering and interpretation 

based on a preset impact assessment of the single indicators on the companies’ planning 

assumptions. A deviation from this aspect was caused by two reasons. First, automation in 

gathering is rather technology intensive and, as most external information to be used was 

accessible on the internet, the benefit of further gathering techniques were rather low. Second, 

indicators are most often difficult to interpret without further information and a simple preset 

impact assessment for automated interpretation is rather difficult. For example, the Baltic Dry 

Index195 provides a concrete descriptor for the rates charged for chartering dry bulk vessels. It 

can be used to indicate economic development as a whole. But the Baltic Dry Index can be 

distorted by many sorts of factors specific to the shipping market that have nothing to do with 

commodities,196 On the one hand, it signaled, for instance, the downturn due to the 2008/2009 

economic crisis. On the other hand, it failed to show the recovery after the crisis due to 

overcapacities in vessels. It is therefore necessary to look at other indicators simultaneously to 

provide a valid interpretation. As can be deducted, cause-effect chains in a complex 

environment are not always as linear as they seem. 

Another approach for interpretation was therefore chosen. Experts were identified in the 

company to undertake interpretation of indicator movements taking advantage of their 

personal mental models and thus incorporating multiple aspects into indicator evaluation. The 

interpreting expert will judge the indicator’s current value as well as its performance in time 

                                                 
194 Cf. Ibid., p. 282. 
195 The Baltic Dry Index measures freight rates for bulk goods such as iron ore, coal and soya beans, began to 

plummet. It is issued daily by the London-based Baltic Exchange. 
196 Cf. Risk (2011), p. 12. 
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and evaluate whether it is a positive, a negative, or a neutral development for the company 

symbolized by traffic light coding and additional comments. In addition to that, explanations, 

possible impacts on the company, and distorting factors were provided as a simple mental 

model base197 for the users of the system. Therefore, at least two persons’ assessments of 

indicator movements (expert interpreting indicator and executive using information) are 

incorporated into the environmental scanning process. 

 

Figure 11: First instantiation for an environmental scanning tool 

In order to integrate this information into executives’ decision making (resembling guideline 

no. 5) a simple-to-use form of presentation was selected. On four different levels executives 

can use information starting with a highly aggregated level to a more detailed one and up to 

                                                 
197 Cf. Niu/Lu/Zhang (2008), pp. 55-72. 
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viewing single indicators. User-interface components such as breadcrumbs and direct links 

(see A-A and B-B in Figure 11) provide an easy to use interface. Figure 11 shows the system. 

The development focused less on modeling quantitative effects of certain developments in the 

environment on financial performance indicators such as EBIT, ROCE, and EVA and more 

on providing an understandable overview about the company’s environment. Thus, instead of 

aggregating indicators synthetically with a diffusion index or by combining it directly with a 

scenario analysis198, qualitative aggregation on the first level was chosen (Figure 11, left 

no. 1). In every area indicators are clustered in subcategories. For the economic situation area, 

for example, clusters are differentiated into indicator’s time horizon (long-term, medium-

term, and short-term). In every cluster indicators’ assessment is summarized in a pie chart 

with one equally-sized piece showing the assessment (“green”:  positive, “red:” negative, or 

“yellow”: neutral) of one single indicator. On the next level of analysis one can get an 

overview over all indicator assessments in sum or per area (Figure 11, middle no. 2 and 3). 

Last, indicator characteristics are presented on the detailed level (Figure 11, right no. 4). For 

every indicator this view contains information about current value and development in time as 

well as the evaluation provided by the interpreting expert on the left side. On the right side, 

information about the indicator itself and possible cause –effect chains are listed. 

Additionally, direct links make it possible to view more recent data directly on the internet. 

As a form of bias prevention, it is planned to incorporate a second evaluation interval in 

future. 

In terms of the last guideline, the reporting tool is planned to be actualized on a monthly basis 

to proactively scan the areas of importance and collaborate findings form scanning efficiently 

throughout the corporation. 

 

4.2.3 Lessons Learned 

During the whole development process participants were actively asked for feedback. The 

following “lessons learned” give an impression of what was important to them and also the 

people designing the system. 

                                                 
198 Cf. Mayer (2011), p. 283. 
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Lesson 1: Design for use is important to increase acceptance of the system. In this case, an 

overview about the environmental situation that is easy to understand is more important than 

showing the influence of single indicators on performance indicators such as EVA, ROCE, or 

EBIT. Executives asked for a simple form of presentation that makes it possible to get an 

overview at a glance. All participants were in favor of the qualitative aggregation approach. A 

first clickable prototype significantly enhanced acceptance in early phases. 

Lesson 2: Integrating specialized expertise and individual experience is a key to create 

acceptance and enhance solution capabilities. It was of great importance for the system 

development to get people with specialized knowledge to work with it. By integrating expert 

assessment for indicator interpretation, these people got involved into the system and 

supported the development from the very first beginning. 

Lesson 3: Adaptability is a central concern. The system designed here is a first version of an 

environmental scanning system. Further adaptations such as integrating new indicators will be 

necessary. Thus, adaptability of the system was one main objective. Especially in the 

underlying case where managers of different business units have to work with the same 

system, requests for additional information will come up. 

 

5. Analysis of a Multi-Case Study 

5.1 Research Design 

Case studies are a research strategy and “as a research strategy, the distinguishing 

characteristic of the case study is that it attempts to examine: (a) a contemporary phenomenon 

in its real-life context, especially when (b) the boundaries between phenomenon and context 

are not clearly evident.” 199 The research question usually being asked is of the type “how” 

and “why”.200 Since regulatory requirements and business needs force companies to 

implement environmental scanning system, real-world applications already exist. But the 

meaning of the phenomenon itself seems to be rather unclear because what is meant by 

“environmental scanning” varies across companies. Applying the case study research 

                                                 
199 Cf. Yin (2003), p. 13. 
200 Cf. Ibid., p. 9. 
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approach thus seemed favorable to explore the real-world applications and to compare them to 

the theoretical work found in literature. 

From Eisenhardt201 three dimensions for case study research can be deducted: (1) Aim of 

research - Case studies can be used to accomplish various aims such as providing 

descriptions, generate or test theory. (2) Data collection methods and data type - For case 

study research one can enfold archives, interviews, questionnaires, and observations. 

Collected data will be within a continuum of qualitative and quantitative data. (3) Case 

selection - One can distinguish case studies observing single cases from case studies 

examining multiple cases. Examples in literature typically range between one and ten cases202. 

A forth and last dimension is mentioned by Yin.203 (4) Analysis and Reporting – There are 

different ways of analyzing and reporting the case study results. 

 

Aim of Research 

First, regarding (1) the aim of research, this thesis does provide descriptions on five 

environmental scanning systems implemented in practice to show how "modern" Internet-IS 

capabilities can contribute. Due to the limited dataset of five cases, a general theory will not 

be generated, but the proposed design guidelines based on cross-case analysis should be a first 

step. 

 

Data Collection Method 

Second, for (2) data collection, semi-structured interviews were chosen. An interview is more 

interactive than a survey. It is an interaction between the interviewer and the respondent and 

thus is well suited to explore how things work. As Fontana et al. mentioned, “meanings of 

questions and responses are contextually grounded and jointly constructed by the interviewer 

and respondent.”204 Interviewer can deviate from predefined manner to further investigate 

topics coming up during the interview and thus react on unforeseen object-specific issues. 

They can also deviate in case of obvious errors in the questionnaire. Interviews were 

                                                 
201 Cf. Eisenhardt (1989), pp. 533-534. 
202 Cf. Ibid., p. 535. 
203 Cf. Yin (1981), pp. 61-64. 
204 Cf. Fontana/Frey (2000), p. 664. 
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conducted as face-to-face or telephone interviews lasting about 60 minutes each. They were 

conducted by at least two researchers; one concentrated on interviewing and one on 

documentation to enhance quality of the protocols. 

Open-ended questions were used – one for each criterion of the evaluation model developed 

in Sec. 4.1. Every question had a qualitative and a quantitative aspect. For the former, 

respondents were asked to comment on how their IS fulfils the criterion. Speaking of the 

latter, respondents were asked to quantify their system’s abilities for every criterion on a five-

point ordinal scale. The recorded actual (as-is) and target (to-be) value for every criterion 

provides an insight about their information system’s assessment. This method makes it further 

possible to obtain in-depth qualitative and quantitative data while ensuring comparability 

between responses205. As Yin206 already noted, letting the subject of the study review their 

case study protocols reviewing ensures construct validity. Thus, respondents were asked to 

confirm interview protocols. The interviewers added personal impressions in italics. 

 

Case Selection 

Third, (3) appropriate cases have to be selected. Their number and individual characteristics 

can vary; the resulting research projects range from multi-level analyses of a single case study 

to single comparisons of multiple ones. Stake207 described a variety of different case study 

types; intrinsic case study, instrumental case study, and collective case study. Unlike the first 

two methods the last one concentrates on jointly studying a number of cases in order to 

investigate a phenomenon and create a better understanding of the phenomenon itself. This 

has at least the advantage that analytical conclusions arising independently from multiple 

cases are more powerful than from single ones.208  

In the beginning it was assumed, that many different real-world applications to environmental 

scanning systems exist. Thus, a cross-company analysis of a collective case study was 

conducted. Eisenhardt209 suggests that cases should be extreme examples in which the aspect 

of interest is transparently observable. This thesis concentrated on large international 

                                                 
205 Cf. Ibid., pp. 663-665. 
206 Cf. Yin (2003), p. 160. 
207 Cf. Stake (2000), pp. 437-438. 
208 Cf. Yin (2003), p. 53. 
209 Cf. Eisenhardt (1989), p. 536. 
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companies for three reasons: First such companies should have resources in quantity and 

quality to seriously pursue activities as environmental scanning. Second, regulatory 

requirements for stock-listed companies demand environmental scanning systems, and third, 

capital markets will punish negative developments in large international companies faster than 

they do for small or medium companies. Companies were chosen from the industrial sector 

because these companies evaluated the handling of uncertainties in comparison to previous 

times more difficult than the financial sector did in a preliminary survey.210 Five European 

companies were chosen in different industrial sectors with different sizes. Respondents were 

selected according to their knowledge and position in the organization. As companies varied 

in how they organized environmental scanning within their organization, the respondents’ 

department spans from corporate risk management and corporate controlling to the corporate 

BI department (Table 2, A. company characteristics and respondents). 

 Company A Company B Company C Company D Company E 

A. Company characteristics and respondents 

Revenue € 47.97 bn € 60.87 bn € 2.98 bn € 15.47 bn $ 35.16 bn 

Employee 182.425 243.275 12.971 47.768 130.000 

Assets € 43.71 bn € 127.76 bn € 3.77 bn € 17.28 bn $ 36.30 bn 

Industry Steel,  
engineering 

Telecommunications Imaging,  
Semiconductors 

Chemicals,  
consumer products 

Power technology, 
Industrial 
automation 

Department Corporate 
Controlling 

Corporate risk 
department 

Corporate business 
intelligence 

Corporate risk 
management 

Group Treasury 

Interviewee Senior Expert  Head of department  Head of department Senior Expert Senior Expert 

B. Case presentation 

Objective Towards a central 
approach in a 
formerly 
decentralized 
company bearing in 
mind head-quarters´ 
service provider role 
for divisions 

Cooperative 
approach that 
intensely leverages 
knowledge from 
headquarters and 
divisions 

Towards an BI 
umbrella approach in 
a diverse company 
structure 

Deterministic, 
quantitative 
approach by 
headquarters 

Collective learning 
approach by 
headquarter to 
leverage knowledge 
from divisions 

Maturity  Early stage  
(starting 2010) 

Mature stage  
for three years 

Very early stage 
(starting 2011) 

Mature stage  
for three years 

Mature stage 
for three years 

Focus group Executives on group 
and especially on 
business unit level 

CFO and other 
members of the 
group board, in an 
accessory mode 
executives of the 
divisions 

Group board in an 
existing divisional 
approach 

Group board Group board and 
board of directors 

Table 2: Researched companies and their environmental scanning systems
211
 

 

                                                 
210 Cf. Mayer (2010), pp. 209-229. 
211 Source: Financial Reports, Interviews, November 2011 
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Analysis and Reporting Method 

Last, (4) data analysis and presentation have to be specified. In this thesis a one-time analysis 

has been performed. Once all the interviews were completed, within-case and cross-case 

evidence were analyzed. Concerning the former, results and most important characteristics of 

environmental scanning systems are reported in Sec. 5.2. Yin212 claimed that the report of 

case studies often follows a narrative structure and thus is hard to follow. To avoid this, 

results are reported according to design criteria used in Sec 4.1. Additionally, cross-

comparisons contrasting interview data were performed. In particular, quantitative data was 

compared between cases. As-is values were cross-checked against the requirements given by 

the respondents (to-be values). 

 

5.2 Within-Case Results 

In the following section the results of case studies about five different companies are outlined. 

The section is organized as follows. The companies’ environmental scanning systems are 

presented starting with an overview, followed by criteria evaluation, and an overall 

assessment. Additionally results in terms of IS objective, maturity, and focus group are 

summarized in Table 2. 

 

Company A 

Company A is the same company the exemplary IS in Sec. 4.2 was developed for. The 

environmental scanning system is allocated to the corporate controlling department. After 

governance was centralized at headquarters, the company began a redesign in 2010 towards a 

more central environmental scanning system in a formerly decentralized company. The 

system is based on Microsoft Office products and thus the IS support is very basic. 

In terms of information gathering, the environmental scanning system is indicator-based and 

strictly has an operational focus determining for instance the economic situation in the 

midterm. Strategic risks are thus considered to a smaller degree. Possible improvements, 

however, are seen in increasing the focus on global “megatrends” and better integrating weak 

signals. Chances are included in the system but to a lesser extent. Information interpretation 

                                                 
212 Cf. Yin (1981), p.64. 
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is based on expert’s individual assessment of indicators which are clustered in five areas. In 

order to reduce biases, generic cause effect chains are provided as mental models (tacit 

knowledge). Explicit knowledge is incorporated through expert’s knowledge. These persons 

will take account of experiences made in past decisions. The information provided by the 

system is addressed to executives on business units and group level. Thus, qualitative 

aggregation and some navigation functionalities are included that enable information usage 

according to individuals’ cognitive working style. Up to this moment, communication 

functionalities are not relevant at all. In terms of cross-process factors especially flexibility 

was an important paradigm during system’s development. Thus, it can quickly be adapted to 

changing requirements by introducing new indicators. Existing indicators are updated on a 

monthly to quarterly basis depending on their availability. Interorganizational integration is 

not performed in the recent status but is seen advantageous. Concerning the effort that is 

taken, the costs for the development were very low but the implementation took a long time. 

Three people are currently involved in risk management and operating the system besides 

their daily business.  

Summing up, the system is at an early stage of maturity and provides information to 

executives at group and division level. For the latter, headquarters sees itself as a service 

provider with centralized environmental scanning governance, processes, and templates. 

 

Company B 

Company B is a telecommunications company. Before the 2008/2009 economic crisis, 

environmental scanning was mainly focused on regulatory compliance, and sometimes was 

used simply to confirm strategic decisions in retrospect. Since that time, especially the 

corporate risk department took the opportunity to develop their role as business partners within 

the company. Environmental scanning is now performed as a service task for top level 

executives. The scanning results are quarterly reported to the board within a reporting 

instrument called “risk cockpit.” It includes approximately 100 single indicators with special 

interest on country specific developments, regulatory needs, special taxes, and factors 

influencing consumer behavior. IT support is limited to the collection of data for risk 

assessment. This tool, which was developed by a company’s subsidiary, is separated from the 
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reporting tool. As the reporting is optimized for executive’s use, it is prepared quarterly and 

has the format of a booklet. 

In terms of information gathering, the system of Company B focuses more on strategic risks 

than on operational ones and it even incorporates weak signals. A possible improvement is 

seen in the operationalization of defined scenarios and weak signals. Besides risks, chances 

are considered as well although to a lower degree. Information interpretation is dominated by 

expert interviews within and outside the group. Specialist departments are assigned to 

interpret single indicators and observe scanning areas. The group department combines these 

single aspects into a big picture. Since the system is not based on a quantitative and 

mathematical model, experts can use their own experience and mental models. For example, 

employees’ past experiences from Japan and other countries are used to understand the crisis 

in Greece. Coming to information usage, the reporting is optimized for board executives’ use 

only and thus does not include sophisticated navigation functionalities since it is optimized 

for their purposes. The provided information is rather sensitive and only for personal use. 

Thus, there is no need for communication functionalities. Concerning cross-process factors, 

the focus of environmental scanning systems is to give an overview about developments in 

the environment and to synthesize single results into an overview of the situation. New 

indicators or new topics are integrated from time to time and with little effort leading to a high 

level of flexibility. The gathering and interpretation process, which includes discussions with 

decentralized experts, needs a lot of time. The frequency thus is chosen to be quarterly. An 

important factor in Company B is the integration of external partners. Banks, for instance, are 

consulted to enhance interpretation of the economical situation. However, information from 

the system is not shared with others. Regarding the effort, the system in use was developed 

along with the daily business. Eight employees are assigned to the main department and thus 

are managing this process but many others are integrated in the whole evaluation process. 

In a nutshell, the environmental scanning system of Company B is already at a mature stage. 

A cooperative approach that intensely leverages knowledge from headquarters and divisions 

with a central governance, processes, and templates were examined. Expert discussions are a 

key element for gathering and interpreting scanning indicators. The risk cockpit is 

sophisticated, focusing on information for the corporate CFO and other members of the board 

and in an accessory working mode for executives at the division level. 
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Company C 

Company C is a manufacturer of optical systems, industrial measurement equipment and 

medical devices. Due to the different business models in its affiliated companies, Company C 

currently does not have an integrated and standardized environmental scanning system on 

group level in place. Some subsidiaries and especially the ones operating in high developed 

technology markets have already implemented sophisticated systems. But these systems differ 

a lot, ranging from single reports consisting of a collection of indicators to highly 

institutionalized systems for permanent monitoring. After the economic crisis in 2008/2009 

and in the light of the events of the summer 2011 the need for having one integrated 

environmental scanning system on group level became obvious. Thus, the head of corporate 

BI was charged to standardize information presentation and aggregation of environmental 

scanning results. No attempt will be made to create a central scanning approach. Instead, a 

modern BI umbrella approach with analytical methods will be implemented to support a 

central and decentralized interpretation, graphical presentation, drill-through analysis and 

communication of information in a standardized way. 

In terms of information gathering the current environmental scanning system focuses on 

strategic and operational risks to the same extent. Strategic risks are assessed based on 

external indicators rather than weak signals which are rarely treated in a formal system. 

Information interpretation is based on expert’s assessments. Therefore, experience held by 

individuals or departments can be used for interpretation purposes. In contrast to explicit 

knowledge, no tacit knowledge is systematically incorporated. Since the respondent recently 

became head of the project, no assessment for bias prevention could be given. Up to the 

moment, scanning results are sometimes reported within written reports without making use 

of any form of graphical presentation. Thus, information usage capabilities are at a low stage. 

Furthermore, indicators are often presented incompletely and lack a superordinate structure. 

Improvement is seen in an integrated BI solution, making information usage according to 

individuals’ cognitive style possible. Considering cross-process factors, scanning frequency 

ranges from daily to monthly data collection. In future, frequency should be indicator-related 

providing the most accurate information possible at a time. Due to the manual character of the 

system, flexibility is high, however, it will be reduced by future standardization efforts. The 

effort of running the system was not assessable by the respondent.  
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In brief, the environmental scanning system is at a very early stage of maturity with the 

central board as the focus group. Nevertheless, development aims at an intensive utilization 

of IS and thus contributes to the research. 

 

Company D 

Company D is in the chemicals and consumer products industry. The issue of a central 

environmental scanning system became evident during the 2008/2009 economic crisis. 

Company D distinguishes between the detection of risks and the detection of business 

opportunities. While the risks are covered in a centralized and standardized approach, 

business opportunities are pursued by the divisions. A deterministic, quantitative approach to 

the evaluation of risks and opportunities is preferred over individual assessment. In this sense, 

environmental scanning is performed using two to five market indicators and their associated 

tolerance levels. Then, this external perspective is compared to forecast financial indicators, 

such as revenue and EBIT, in the form of three different scenarios. The results are sent to the 

central board members to support them in balanced opportunity and risk management. 

Depending on the external and the internal perspective, predefined actions have to be taken by 

business units (e.g. introducing short-time work). Analyses have been performed preliminary 

to prove correlation between indicators and market development. A simple implementation of 

an IS can be found as only Microsoft Office is used. 

The system focuses more on operational than strategic risks for information gathering .Weak 

signals are not incorporated at all and the balance between chances and risks is clearly 

dominated by the latter. Objectivity in information interpretation activities is reached by the 

deterministic character of interpretation. Whereas deviation from predefined actions is 

possible, indicator interpretation is fully automated. Knowledge and thinking process support 

is indirectly involved as preliminary correlation analyses quantified chosen indicators’ impact 

on market performance based on historical data. Speaking of information usage, results are 

then communicated within a 3x4 matrix and presented to the board once a year and quarterly 

to the business units. In case of an actual crisis, presentation frequency is increased. As the 

presentation is based on Microsoft PowerPoint, navigation is one-dimensional. Ease-of-use 

has been an important paradigm in the system design. The respondent, however, criticized 

that complexity should be increased to improve functionality. In terms of cross-process 
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factors, the indicator analysis is performed quarterly but the board reporting is only done on a 

yearly basis in case of no exception. The flexibility is high because new indicators can 

quickly be integrated into the process. The selection of new indicators in general requires 

statistical analysis which is time consuming. External partners are fully excluded and there is 

no exchange of information neither for gathering nor for interpreting purposes. Three to four 

persons in combination with internal sources developed the system in six months constituting 

the effort. The development costs are considered adequate whereas the time needed could 

have been less. The operating effort is quite low with a total of 0.5 persons a year. 

Summing up, the system run by Company D is rather mature but differs essentially from 

those seen in the other companies. It follows a deterministic and quantitative approach. The 

system also exceeds pure information purpose by employing predefined actions and thus can 

be seen as a controlling instrument. It mainly addresses the group board but gives essential 

input for division management as well. 

 

Company E 

Company E is operating in the technology and industrial automation segment. Soon after the 

financial crisis an overall risk management process was introduced which was developed in 

one of the company’s subsidiaries. This process contains a systematized environmental 

scanning process. On group level this process is exclusively designed for top management 

support and managed by the group treasury department. Therefore, scanning results are 

reported weekly to the board of executives and quarterly reviewed by the board of directors. 

To distribute reports, a Microsoft SharePoint solution is used. Reports are based on Microsoft 

Office. Besides Microsoft products, no need is seen for further specialized IS.  

In terms of information gathering, the environmental scanning system strictly has a strategic 

risk focus on group level. Up to the moment, chances are only considered to a small degree 

but this has already been identified as a deficiency. Business development teams have been 

created in the divisions to focus on chance identification. The system is decentralized and 

information is collected from every division. Information interpretation is based on 

standardized reports with detailed instructions for preparation. Findings and analyses are 

reviewed by at least two employees. Cause-effect chains are only provided to a small degree 

but standardized templates help in interpretation. Statistical methods are used to correlate 
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business growth to certain indices and additionally a self developed, complex forecasting 

model exists to extrapolate GDP growth in most important countries. SharePoint 

functionalities create a rather good level of information usage. Users are satisfied with the 

system and no web-based application is desired. Even though navigation functionality is 

rather basic, the Microsoft SharePoint system makes information easily accessible and 

provides further communication functionalities. Simple graphical elements are used to 

symbolize whether a development is positive or not. In terms of cross-process factors the 

system provides a good level of timeliness and flexibility, as new reports can easily be added. 

In terms of the former, information is provided on a weekly basis. The focus is on the overall 

relationship of data. Thus, single information is of less importance. Up to the moment, no 

other external partners are included in the process besides providers of external data such as 

press clipping services. Generally, the integration of supply chain partners is appreciated. 

Concerning the effort, costs that were taken for development are considered adequate 

compared to the utility of the system. Development took one year for the conception and three 

months for the implementation of the SharePoint with three employees engaged. The overall 

risk management process took additional nine months to develop. The technical support 

counts about 0.1 full time equivalent employees a year 

In a nutshell, the system is at a mature stage. It supports the collective learning throughout the 

company, providing information for top level management at group level. The top-down and 

bottom-up method enables multiple views on future development. 

 

5.3 Cross-Case Results 

The semi-structured interview included a quantitative part which will be used in this section 

to support qualitative aspects. The respondents were asked to rate their current environmental 

scanning system according to the criteria of the evaluation model (Figure 12, as-is profiles) 

and what level they think their system should achieve (Figure 12, to-be profiles). For both 

cases a five-point ordinal scale from values "1" (very low) to "5" (very high), determining 

level of fulfillment, was used. Assessment results of all companies are juxtaposed in Figure 

12 and discussed in the following. As a general meaning for the absolute level was not 

provided throughout the interview, comparing absolute levels does not make any sense. 

However, analyzing gaps, which are determined by the difference between to-be and as-is 
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values given by the respondents, does provide reasonable insights in areas for potential 

improvements (API). The arithmetic mean across all gaps is named mean gap (Figure 12, 

column 7). In addition, results are also shown without Company C, as their environmental 

scanning system is not located at a business, but a BI department. 

 

Figure 12: Cross-case comparison of quantitative self-assessments 

Starting with information gathering (EC1-5), all companies agree that they have to increase 

their strategic focus (EC1) – topics related to the company's vision and strategic program (to-

be values between 3 and 5; mean gap=1). For example, Company A focuses on risks in terms 

of raw materials prices, production capacities, customer discounts covering the market 

situation for the next three month, but they do not leverage weak signals such as rumors and 

trends for the long-term development, especially global "megatrends." In turn, whereas 

Company A and C are satisfied with their coverage of operational risks Company B and E 

wish to improve in this field (EC2, mean gap=0.50). Company D even argued that they collect 

too much operational information over time (Company D, Figure 12). Likewise, information 

for regulatory compliance is not a central issue. All companies fulfill the regulatory needs 

(EC3, mean gap without Company C=0.50). Indeed, Companies A, C, and E mentioned a 
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positive gap but only concerned with a potential to grow for their own level of interpretation 

and satisfaction. In terms of the company specific chance/risk ratio (EC4), Company A, B, D 

and especially E agreed that they focus more on risks than on chances and that they need to 

improve on this issue (mean gap without Company C =0.83). As with Company A, chances 

are only covered if they are directly related to the current business model. For example, 

upcoming chances in emerging markets, non-related to current business are overlooked. 

Because of its decentralized approach, Company C's scanning system considers opportunities 

in greater detail than the central systems from other companies' do (as-is/to-be value=4). 

Company E already recognized this problem and started business development teams that 

should improve chance realization. In current applications further information especially for 

strategic aspects is needed and thus completing information and rebalancing focus can be 

concluded as the first area for potential improvements (API). 

API 1 – Incomplete and unbalanced information 

For all companies IS support for gathering information (EC5) is at a basic level (as-is values 

between "1: very low" and "2: low") and little improvements are seen for IS (mean gap 

without Company C= 0.13). For example, at Companies B and D MS Office tools are used 

and no need for improvement is seen. In contrast, Company C, in which the process is 

championed by the head of the BI department, wants to establish an integrated BI solution 

with automated IS-functionalities for information gathering. This may be due to his personal 

preference for "modern" IS, but it generally shows possibilities in this field. For Company E, 

even though process is not championed by an IT-expert, a collaborative approach using 

SharePoint has been applied to improve gathering functionalities. 

With regards to information interpretation (EC6-8), two complementary approaches were 

identified for the purpose of bias prevention in interpretation (EC6). On the one hand, 

Company D relies on a deterministic interpretation based on indicators in combination with 

tolerance levels. Company A, on the other hand, interprets five information clusters, each 

based on an internal expert assessment, to enable their own assessment. Company B does also 

follow the latter approach and concentrates on a cooperative approach with several expert 

interviews to integrate even informal information of the internal and external environment 

into interpretation. Group risk management then synthesizes these single aspects into a big 

picture. A collective approach is also chosen by Company E for which at least two experts 
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review analyses results. However, most companies, and especially the ones following the 

second approach, are satisfied with how they prevent biases in interpretation (mean 

gap=0.50). Company C could not give an assessment for this criterion due to its decentralized 

organization. In terms of knowledge and thinking support (EC7), tacit knowledge is either 

included with generic cause-effect-chains supporting individual assessment (Company A) or 

as a correlation analysis of financial indicators (e.g., EBIT) resulting in tolerance levels 

(Company D). Explicit knowledge is always integrated through including experts’ individual 

knowledge from past decisions. As Company B uses a cooperative approach with several 

expert interviews, integration of expert knowledge is rather high. In other companies than 

Company B, this integration does take place in a less systematic way. Most companies do see 

this as a major point for further improvements (mean gap=1.00). Like in the case of 

information gathering, IS support for information interpretation (EC8) is also at a basic level 

(as-is values between "1" and "3") and most often leverages MS Excel functionalities. Besides 

Company D, all companies agree to further IS improvements (mean gap=1.00). Company A 

and B argue for additional aggregation of qualitative information within the IS support, 

whereas Company E already applies statistical methods in an extrapolation model for country-

specific GDP. As a second API, an insufficient knowledge processing and a lack for 

applicable IS support can be concluded. Knowledge is most often held by few people and 

companies do not put enough effort in processing knowledge that could be used for 

environmental scanning. 

API 2 – Insufficient knowledge processing and IS support 

Information usage capabilities (EC9-EC12) vary widely. Depending on the company’s degree 

of centralization the addressee can either be a board member such as the CFO or business unit 

executives or both levels. This directly influences the type of navigation functionalities and 

quality of information presentation needed. Company B for instance only reports results to the 

CFO and thus their system is focused on information needs of one person. Excluding 

Company C which currently has no system in place on group level, the other ones see little 

need to improve this criterion (EC9/EC10 mean gap without Company C=0.5/0.38).  
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Furthermore, all others than Company C and E see little value in communication 

functionalities (EC11, mean gap=0.25 without Company C), three out of five companies see 

the ease of IS handling as improvable (EC12, mean gap=0.50, without Company C=1.20). 

Thus, the third API should be: 

API 3 – Only basic IS-based features support 

As the first cross-process factor, companies rate the timeliness (EC13) of their environmental 

scanning from “3: somewhat” to “4: high.” The variety of scanning frequencies varies from 

quarterly (Company B) to monthly (Company A) or even weekly for selected areas (Company 

E). At Company D, analysis is performed quarterly, but board reporting takes place just once 

a year. Overall, companies would consider a more frequent process to be an improvement 

(mean gap=0.60). As most IS are based on MS Office, average flexibility (EC14) is rated 

"high" (mean gap=0). Data changes are adopted on a monthly to quarterly basis. Accuracy 

(EC15) is granted average, since IS are generally focused on providing an overall impression 

rather than accurate information. Existing IS already fulfill the criterion of consistency 

(EC16), and four out of five companies do not see a need for improvement in this respect 

(mean gap=0.20). 

For the next criterion, interorganizational integration (EC17), Company B already actively 

uses business partners for interpretation purposes, whereas none of the others have anything 

comparable in place. This company even includes banks to enhance their interpretation of the 

economic situation. However, most companies want to improve in this aspect (mean 

gap=0.75). Concluding with the IS transparency (EC18), Companies A and B are satisfied 

with the validation they currently use, whereas C, D, and E see opportunities for improvement 

(mean gap=1.40, mean gap without C=0.75). As reporting is optimized for executive’s usage, 

it takes the form of a booklet with access to important topics. Leveraging more advanced IS 

support is seen as necessary. Concluding a fourth API, a need for increased timeliness while 

preserving flexibility can be stated. 

API 4 – Unsatisfying scanning frequency and business network utilization 

In terms of effort (EC19 und EC20) cost adequacy is not an issue for environmental scanning 

systems right now (EC19, mean gap=0). Time adequacy, in turn, is under criticism (EC20, 

mean gap =0.50). At Company A, three risk management employees were involved in the IS 

design in addition to their day-to-day work. Thus, implementation took a long time. At 
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Company B, eight workers designed IS, but others were integrated as well, producing an IS 

that is considered to be sophisticated. Company C was unable to assess the effort for their 

satellite IS as their development was directed by the divisions. Four internal sources were 

needed to develop Company D's environmental scanning system in six months. They 

considered the time needed for this setup, especially the IS implementation, as too long. 

Company E needed one year for concept development. Thus, a fifth API concerned with the 

inappropriate time adequacy can be concluded. 

API 5 – Inappropriate time for IS implementation 

 

6. Guideline Synthesis 

Following Yin, the findings from the case studies can be used as a basis for design guidelines 

to develop novel, testable, and valid knowledge.213 After reviewing the cross-case results, this 

section will focus on design guidelines that tackle the APIs determined in Sec. 5.3.  

Information gathering - design a more comprehensive and balanced information model: 

Regarding information gathering, current environmental scanning systems are dominated by 

an operational focus (EC2) and concerned with fulfilling regulatory needs (EC3). One reason 

is that indicators foreseeing strategic issues (EC1) lack grasp in practice. All companies 

realized that they need to focus more on a forward-looking risk management and to balance 

chance and risk ratio (EC4). As Company B shows in their within-case results, the strongest 

lever for that is an intra- and interorganizational coordination of information gathering. For 

the former, it is seen as useful to integrate multiple levels of employees in an organization to 

enhance exchange with the company’s environment. Company E’s concept of chance-oriented 

divisional business development teams could also help to balance risk/chance ratio. 

Interorganizational integration, as another lever, can be useful to improve response time to 

new developments. Some industries are facing threats earlier than others. Additionally, 

Company D argues for the principle of the balanced scorecard that should lead to a more 

comprehensive information model. Thus, a first design guideline for environmental scanning 

to be more applicable than those designed by previous research can be outlined as follows: 

                                                 
213 Cf. Yin (1981),pp. 62-63. 
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Design Guideline 1: Companies can improve the information model of their environmental 

scanning systems with a more forward-looking chance and risk management balancing 

operational and strategic aspects. The strongest levers are intraorganizational 

coordination and interorganizational integration for information gathering. 

The IS support for such an information gathering (EC5) was rather underdeveloped across all 

companies. The respondents stated that no standardized IS exists. They are looking forward 

for a cockpit approach giving an overview about reasoning on cause-effect chains based on a 

framework of most important scanning areas. As in Company D, where a BI head is 

championing the process, more concrete IS capabilities are on the future course. Data mining 

and semantic search should be helpful. According to his statement, most currently, keyword 

text search could be used to scan indicators of future events. In addition, neural networks 

should be helpful to generate indicators. 

Information interpretation - set up an IS-based collective learning process: Within 

information interpretation two different approaches have been researched to reduce biased 

interpretation (EC6): deterministic and multi-individual heuristic interpretation. In terms of 

leveraging knowledge (EC7), the respondents argued for incorporating senior experts instead 

of using IS such as mental models and case bases. For Company B, improvements would 

entail operationalizing weak signals of country developments, regulatory requirements, taxes, 

and factors influencing how consumers use telecommunications technology in scenarios for 

company growth. Following Blanco and Lesca214, a collective learning process is proposed 

similar to the multi-individual heuristic interpretation. System’s and participant’s 

interpretation capabilities can be improved by including multiple opinions and enabling an 

active exchange between participants. Company E also uses an in-house developed 

extrapolation model for capital expenses and GDP. Regarding the IS support for information 

interpretation, Companies A and B argue for additional aggregation of qualitative 

information. They are willing to extend the range of information interpretation. Indicator 

maps, for example, enhance quantifying threats and opportunities. Company E implemented a 

SharePoint solution which makes a direct exchange with responsible authors possible. Thus, a 

second design guideline to overcome personal biases and to consider personal expertise in an 

IS-based collective approach can be concluded: 

                                                 
214 Cf. Blanco/Lesca (1998), pp. 1-15. 
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Design Guideline 2: Environmental scanning systems should enhance an IS-based 

collective learning process for better information interpretation. The capabilities can be 

improved by including multiple opinions within the IS and enabling an active exchange of 

perspectives between the participants. 

Information usage - Empower management techniques executives are used to with IS: 

Since all environmental scanning systems were currently based on MS Office, IS capabilities 

for information usage are quite basic. Even though respondents were satisfied with their 

information presentation, user interface and dialog control, and communication capabilities 

(EC9-11), Company C gave interesting insights about future capabilities for more 

sophisticated IS-based environmental scanning systems. For example, various types of 

information presentation such as impact matrices, dashboards, balanced scorecards and value-

driver trees in combination with scenarios or balanced chance- and risk portfolios can be 

combined with navigation functionalities such as hierarchical structures and drill-downs that 

enable information usage according to individual's cognitive working style and responsibility. 

Empowering management techniques executives already use with other IS (modern EIS) will 

also increase their user attitude towards IS in environmental scanning. 

Design Guideline 3: IS-based impact matrices, dashboards, balanced scorecards, chance- 

and risk portfolios and value-driver provide multiple types of information presentation. 

Combined with modern navigation functionalities for users from the business perspective, 

environmental scanning systems can adapt to executives’ individual cognitive working 

styles and responsibilities. 

Cross-process factors - Design for more intra- and interorganizational integration: 

Timeliness (EC13) and flexibility (EC14) are factors for environmental scanning systems that 

can often only be managed in a tradeoff. In all cases, companies are clearly aspiring towards 

monthly frequency for external and often daily frequency for internal information. They also 

do not want to reduce the flexibility of the system to adapt to changing requirements. Going 

hand-in-hand with information gathering, interorganizational integration is an interesting 

avenue to increase scanning’s efficiency (EC17). Following Company B, integrating external 

partners directly into environmental scanning process will enhance gathering and 

interpretation capabilities. Increasing speed of internal information gathering, environmental 

scanning systems should integrate into transactional databases to get most recent data. 
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Design Guideline 4: Environmental scanning systems should support an integrated 

business network and thus become a multidirectional platform for insights on future 

developments. It should also integrate into transactional IS to increase information’s 

timeliness.  

Effort - faster IS prototyping: In terms of effort, time adequacy (EC20) is a final issue in 

environmental scanning system design. Up to the moment, system development sometimes 

took half a year for first versions. That is lowering project's support from business side. 

Prototyping is a technique to fasten IS development. Especially, portfolio and dashboard 

applications should help to reduce implementation effort. Since they are now available in 

vendor portfolios, they can easily be integrated into overarching IS architectures. 

Design Guideline 5: Prototyping should be used more actively for environmental scanning 

system design to provide an early sense of a "look & feel". A clickable version should 

stimulate feedback from the business side and at the end perpetuate participants’ IS 

acceptance from the very first moment. 

 

7. Evaluation 

In this section the evaluation model on hand will be evaluated in two different ways. First 

evaluation will be based on the results from the multi-case study research. For a second 

evaluation, a closer look at the development process based on criteria from requirements 

engineering (Sec. 2.2) will be taken. 

 

7.1 Evaluation Based on Case Study Results 

Interviews for the case studies were based on the evaluation model developed in Sec. 4.1. 

During the interviews, this structure significantly helped to set a common understanding of 

the field of environmental scanning systems. In general, respondents could easily answer 

questions. They provided a structured explanation of their systems and provided an 

assessment for every single criterion. This made it possible for the interviewer to get an 

overall picture of the systems. Utility and applicability during the interviews thus already 

proved evaluation model’s usefulness. 
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Moreover, results were used to identify gaps in current real-world applications. Respondents 

themselves were able to identify gaps for further improvements by defining as-is and to-be 

values for every single criterion on a rating scale from 1 (very low) to 5 (very high). To tackle 

these gaps by leveraging insights from case studies and literature review, design guidelines 

have been developed for every design criterion. Up to this moment, design guidelines have 

not been applied in practice. 

The evaluation model not only helped interviewers and respondents to constitute a 

conceptualization of the environmental scanning systems domain and to structure interviews 

but also to develop reasonable and meaningful design guidelines. Even though future research 

has to challenge their contribution to more applicable environmental scanning systems, case 

study results proved evaluation model’s applicability. 

 

7.2 Evaluation Based on Development Process 

Comparing the evaluation model to the other list approaches discussed in Sec. 3.3 and using 

the criteria from RE derived in Sec. 2, the proposed development process has the following 

advantages. 

The principle of economic efficiency is widely accepted – in business-management research, 

IS research, and in practice. As a reliable, frequently applied design paradigm, it provides a 

generally accepted basic scheme for requirement analysis of IS in general and the design of 

environmental scanning systems in particular. That increases the acceptance of the approach 

on hand. From a conceptual perspective, deriving design criteria from a theory is 

scientifically rigorous. As cross-functional IS aspects were also included, the presented 

approach should lead to a “good” level of distinctiveness. Models can never be exhaustive 

enough as they will always simplify. Nonetheless does the approach on hand provide a better 

level of completeness than the others and thus rated “somewhat”. Considering relevance, case 

study results show real-world applicability of the evaluation model. Thus, its level of 

relevance is considered slightly better than other approaches that have rarely been applied at 

all. Results are summarized in Figure 13. 
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Figure 13: Evaluating the approach on hand in comparison to other list approaches 

Nevertheless the evaluation model is surely not exhaustive. Relating environmental scanning 

to the absorptive capacity theory is a new approach. It can be criticized that using theory for 

evaluating applicability is a contradiction. But research about supporting factors of these 

theoretical constructs is logically based and has been subject to other empirical investigations. 

Comparing this approach with those that just use own experience and random literature, the 

model presented in this thesis is more systematic and contains less subjectivity. 

 

8. Conclusion 

This work contributes to a more applicable environmental scanning systems design with an 

evaluation model, an exemplary solution, and design guidelines derived from a comparative 

case study. This last section will summarize the work in a nutshell, discuss limitations, and 

give a prospect on future areas of research. 

 

8.1 Summary 

Sec. 1 outlined the need for a more applicable environmental scanning systems design starting 

with both empirical evidence and regulatory requirements. This time is favorable for a 

redesign for two reasons. Among today’s executives acceptance of information systems is 

increasing while new technologies of the internet era also advance. 

Sec. 2 then introduced the reader to the concepts of environmental scanning systems and 

provided further insights on what is meant by environmental scanning systems. Moreover, 
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environmental scanning systems were connected with the theories of RBV, DCV, and the 

ACAP construct. 

Incorporating a systematic approach for literature review, Sec. 3 presented concepts and 

results of the performed literature review. The review resulted in 111 publications from which 

three literature gaps for more applicable environmental scanning were derived; a lack of 

sound requirements analysis, a lack of "grasp" to apply weak signals in practice, and a lack to 

provide solid information interpretation and to closer incorporate environmental scanning 

results into executives' decision making. 

Based on the literature review and tackling the first and the third gap, an evaluation model for 

a sound requirements analysis and an exemplary solution were presented in Sec. 4. The 

evaluation model was developed through a systematic approach to a list of requirements 

criteria in Sec. 4.1. Starting with the principle of economic efficiency as a superordinate 

concept and using findings from ACAP theory, criteria were derived that can either be used as 

an evaluation model for existing environmental scanning systems or to build up a new, more 

applicable generation, which has not been covered in this thesis. In terms of the third gap, 

Sec. 4.2 presented an exemplary solution that was developed for an international materials 

and engineering company. 

Demonstrating applicability of the evaluation model and generating design guidelines from 

real-world applications, a multi-case study was conducted and reported in Sec.5. For analysis 

of the cases, within-case and cross-case analysis were performed identifying five areas for 

potential improvements (APIs) according to the five design criteria; information gathering, 

information interpretation, information usage, cross-process factors, and effort. Based on 

these areas, Sec. 6 then synthesized the results from the multi-case study into five design 

guidelines. 

Finally, Sec. 7 evaluated the approach in terms of the results and the development process. 

The section showed that the approach on hand has several advantages compared to the ones 

found in literature. 
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8.2 Limitations and Future Research 

The objective of this thesis was to contribute to more applicable environmental scanning 

systems than those designed by previous research. Therefore, an evaluation model, an 

exemplary solution, and, using the former, design guidelines based on a multi-case study have 

been developed. Even though an acknowledged design science research process has been 

used, a few limitations stand out due to methodology: 

First, a literature review is limited to a restricted number of researched publications and thus 

can never be exhaustive. Especially in this thesis a preliminary literature research was 

enlarged incorporating new search strings. However, the fact, that the leading journals are 

covered and that a broader search string was used, ensures that major contributions should be 

included. Further research could adapt more journals and enlarge the search string to more 

entirely trace the field of environmental scanning systems. 

A second limitation can be recognized for the compiled requirements in the evaluation model. 

Although these were based on a systematic approach starting with the widely accepted 

principle of economic efficiency, some readers might argue that the selection of requirements 

criteria within the domain of design criteria is rather random. There is no logic evidence for 

disproving this argument in total but compared to other approaches in literature that 

determined requirements based on own experience and a collection of best practices, the 

evaluation model does provide certain improvements.  

Obviously, other limitations of the case study approach itself indicate avenues of future 

research as well. Case studies are often seen as complementary to statistical methods. 

Compared to these, case studies’ main strength is depth. One could criticize that due to this 

focus, the thesis did not present the breadth of possible environmental scanning systems. But 

as the focus of this thesis concentrated on understanding the phenomenon itself and finally 

fostering guidelines for more applicable environmental scanning systems, case studies seemed 

to be the best method due to their high conceptual validity. Furthermore, case studies helped 

to understand the context of environmental scanning systems in companies and their 

processes to prove validity of the developed evaluation model. Still some limitations are left 

due to the methodology. As case studies focus on few cases, they provide a weak 

understanding of occurrence in total. Further, statistical significance is rather unknown. It 

could turn out, that for some reasons; the companies chosen are the only ones that applied 
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such approaches at all. Further research thus must provide analysis aiming at breadth to 

understand how widespread this phenomenon is. 

The guidelines developed in this thesis should serve as predefined ways to redesign existing 

environmental scanning systems or to bring new-generation ones to life. As a last limitation, 

this article does not include a substantial evaluation process of the design guidelines or the 

subsequent design of new-generation environmental scanning systems itself. These areas 

should be the subject of further research.  

In addition to the future research possibilities, there are other avenues that could be of interest 

in the field of environmental scanning systems. Focusing on the IS support, mobile IS 

solutions could tremendously enhance the suggested collective learning process in Sec. 6. 

Employing smartphones, tablets and other upcoming devices could make environmental 

scanning systems ubiquitous and pervasive throughout the company. Up-to-date information 

from environmental scanning systems could be used anytime and anywhere. Security 

concerns are the most limiting factor in this context. Engineers have to regard this fact and 

thus have to implement authentication and encryption procedures. Besides security, using 

mobile IS also requires specialized user-interfaces. Smaller screen size, other control 

philosophy, and sheer portability clearly create other possibilities that have to be regarded 

throughout the development of new generations. Mobile IS create a vast variety of 

opportunities. Enabling these opportunities clearly will boost potential of environmental 

scanning systems. 
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in Threat and Opportunity 
Perceptions 

Journal of 
Management Studies 

Information 
gathering 

Experiment 

6 
Ansoff, H.I. 1975 Managing Strategic Surprise by 

Response to Weak Signals 
California 
Management Review 

3rd generation 
IS 

Framework 

7 
Ansoff, H.I. 1980 Strategic Issue Management Strategic Management 

Journal 
3rd generation 
IS 

Framework 

8 
Arnott, D. & 
Pervan, G. 

2008 Eight key issues for the decision 
support systems discipline 

Decision Support 
Systems 

Information 
gathering 

Single/list 
approaches 

9 

Averweg, U.R. 
& Roldán, J.L. 

2006 Executive Information System 
implementation in organisations in 
South Africa and Spain: A 
comparative analysis 

Computer Standards & 
Interfaces 

Information 
gathering 

Case study 

10 
Bergeron, F., 
Raymond, L., 
Rivard, S. 

2004 Ideal Patterns of Strategic Alignment 
and Business Performance 

Information & 
Management 

Information 
gathering 

Survey 

11 
Blanco, S. & 
Lesca, H. 

1998 Busienss Intelligence: Integrating 
Knowledge into the Selection of 
Early Warning Signals 

RIS-Proceedings Information 
gathering 

Case study 

12 
Boyd, B. &  
Fulk, J. 

1996 Executive Scanning and perceived 
Uncertainty: A multidimensional 
Model 

Journal of 
Management  

Information 
gathering 

Survey 

13 
Calori, R. 1989 Designing a Business Scanning 

System 
Long Range Planning 3rd generation 

IS 
Framework 

14 
Cecchini, M. et 
al. 

2009 Making words work: Using financial 
text as predictor of financial events 

Decision Support 
Systems 

Information 
gathering 

Case study 

15 
Chen, H. et al. 2011 Enterprise risk and security 

management: Data, text and Web 
mining 

Decision Support 
Systems 

Information 
gathering 

Single/list 
approaches 

16 

Cho, T. 2006 The effects of executive turnover on 
top management teams: 
environmental scanning behavior 
after an environmental change 

Journal of Business 
Research 

Information 
gathering 

Survey 

17 
Choo, C.W. 1999 The Art of Scanning the Environment Bulletin of the 

American Society for 
Information Science 

Information 
gathering 
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18 
Choo, C.W. 2001 The knowing organization as 

learning organization 
Education + Training 3rd generation 

IS 
Framework 

19 
Cohen,  J.B. & 
Zinsbarg, E.D. 

1967 Investment Analysis and Portfolio 
Management 

Homewood 1st generation 
IS 

Single/list 
approaches 

20 
Daft, R. &  
Weick, K. 

1984 Toward a Model of Organizations as 
Interpretation Systems 

Academy of 
Management Review 

Information 
gathering 

Framework 

 

                                                 
215 New elements compared to the results of Mayer/Steinecke/Quick (2011) are shaded gray. 
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Daft, R.L. et 
al. 

1988 Chief Executive Scanning, 
Environmental Characteristics 
and Company performance: An 
Empirical Study 

Strategic Management 
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Functional 
requirements 

Survey 

22 
Daheim, C. &  
Uerz, G. 

2008 Corporate Foresight in Europe: 
From trend based logics to open 
foresight 

Technology Analysis & 
Strategic Management 

3rd generation 
IS 

Survey 

23 
Davies, J. et al. 2006 Key Risk Indicators - Their Role 

in Operational Risk Management 
RiskBusiness International 
Limited 

2nd generation 
IS 

Framework 

24 
Day, G.S. & 
Schoemaker, 
P.J.H. 

2004 Driving through the Fog: 
Managing at the Edge 

Long Range Planning Information 
gathering 

Single/list 
approaches 

25 
Day, G.S. & 
Schoemaker, 
P.J.H. 

2005 Scanning the Periphery Harvard Business Review Functional 
requirements 

Single/list 
approaches 

26 

El Sawy, O. 1985 Personal Information Systems for 
Strategic Scanning in Turbulent 
Environments: Can the CEO go 
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MIS Quarterly Nonfunctional 
requirements 

Survey 

27 
Elofson, G. & 
Konsynski, B. 

1991 Delegation Technologies: 
Environmental Scanning with 
intelligent agents 

Journal of Management 
Information Systems 

Information 
gathering 

Case study 

28 
Elofson, G. & 
Konsynski, B. 

1993 Performing organizational 
learning with machine 
apprentices 

Decision Support Systems 3rd generation 
IS 

Framework 

29 
Fontela, E. 1976 Industrial Applications of Cross-

Impact Analysis 
Long Range Planning Information 
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Single/list 
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30 
Frolick, M. et 
al. 

1997 Using EISs for Environmental 
Scanning 

Information Systems 
Management 

3rd generation 
IS 

Framework 

31 
Fuld, L. 2003 Be Prepared Harvard Business Review 3rd generation 

IS 
Survey 

32 

Garg, V. et al. 2000 Chief executives scanning 
emphasis, environmental 
dynamism and manufacturing 
company performance 

Strategic Management 
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Information 
gathering 

Survey 

33 
Gelle E. & 
Karhu K. 

2003 Information quality for strategic 
technology planning 

Industrial Management and 
data systems 

Information 
gathering 

Case study 

34 
Glassey, O. 2008 Exploring the weak signals of 

start-ups as a folksonomic system 
Technology Analysis & 
Strategic Management 

3rd generation 
IS 

Framework 

35 

Gleißner, W. 
& Füser, K. 

2000 Moderne Frühwarn- und 
Prognosesysteme für 
Unternehmensplanung und 
Risikomanagement  

Der Betrieb Information 
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Single/list 
approaches 

36 
Gomez, P. 1983 Frühwarnung in der 

Unternehmung 
Haupt 3rd generation 

IS 
Framework 

37 
Goul, M. &  
Corral, K. 

2007 Enterprise model management 
and next generation decision 
support 

Decision Support Systems Information 
gathering 

Single/list 
approaches 

38 

Gray, P. 2008 From Hindsight to Foresight: 
Applying Futures Research 
Techniques in Information 
Systems 

Communications of the 
Association for 
Information Systems 

Information 
interpretation 

Single/list 
approaches 

39 
Gray, P. 2001 A problem-solving perspective 

on knowledge management 
practices 

Decision Support Systems Information 
interpretation 

Survey 

40 

Habib, J. 2008 The Dynamics of Knowledge 
Creation Within Innovation 
Process From Case Studies to 
Agent Based Modelling 

ICIS-Proceedings Information 
gathering 

Case study 

41 
Hahn, D. &  
Krystek, U. 

1979 Betriebliche und überbetriebliche 
Frühwarnsysteme für die 
Industrie 

Zeitschrift für 
betriebswirtschaftliche 
Forschung 

2nd generation 
IS 

Framework 
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42 
Hambrick, D.C. 1981 Specialization of Environmental 

Scanning Activities Among Upper 
Level Executives 

Journal of 
Management Studies 

Information 
gathering 

Survey 

43 
Hand, D. 2009 Mining the Past to determine the 

future 
International Journal 
of Forecasting 

Information 
interpretation 

Single/list 
approaches 

44 

Heinrichs, J.H. & 
Lim, J.-S. 

2003 Integrating Web-based Data 
Mining Tools with Business 
Models for Knowledge 
Management 

Decision Support 
Systems 

Information 
interpretation 

Experiment 

45 
Hough, J. &  
White, M. 

2004 Scanning actions and 
environmental dynamism 

Management 
Decision 

Information 
gathering 

Survey 

46 

Huang, A.H. 2003 Effects of Multimedia on 
Document Browsing and 
Navigation: An Exploratory 
Empirical Investigation 

Information & 
Management 

Information 
usage 

Experiment 

47 
Jain, S.C. 1984 Environmental Scanning in US 

Corporations 
Long Range Planning Information 

gathering 
Survey 

48 
Jourdan,Z. et al. 2008 Business Intelligence: An Analysis 

of the Literature 
Information Systems 
Management 

Information 
gathering 

Single/list 
approaches 

49 

Krystek, U. 1993 Frühaufklärung für Unternehmen: 
Identifikation und Handhabung 
zukünftiger Chancen und 
Bedrohungen 

Schäfer-Poeschel 3rd generation 
IS 

Framework 

50 

Kuvaas, B. 2002 An Exploration of two competing 
perspectives on informational 
contexts in top management 
strategic issue interpretation 

Journal of 
Management Studies 

Information 
usage 

Survey 

51 
Lauzen, M. 1995 Toward a Model of Environmental 

Scanning 
Journal of public 
Relations Research 

3rd generation 
IS 

Survey 

52 

Lee, L. et al. 2006 The Role of Electronic Integration 
and Absorptive Capacity on 
Interorganizational Cost 
Management in Supply Chains 

ICIS-Proceedings Information 
gathering 

Survey 

53 

Lenz, R. &  
Engledow, J. 

1986 Environmental Analysis Units and 
Strategic Decision-Making: A field 
study of selected leading edge 
companies 

Strategic 
Management Journal 

3rd generation 
IS 

Survey 

54 
Lenz, R. &  
Engledow, J.  

1986 Environmental Analysis: The 
Applicability of current Theory 

Strategic 
Management Journal 

3rd generation 
IS 

Framework 

55 
Lesca, N. &  
Caron-Fason, 
M.-L. 

2008 Strategic Scanning Project Failure 
and abandonment factors: Lessons 
learned 

European Journal of 
Information Systems 

Information 
gathering 

Survey 

56 
Levine, R. 2004 Risk Management Systems: 

Understanding the Need 
Information Systems 
Management 

Information 
interpretation 

Framework 

57 
Liu, R.-L. & Lu, 
Y.-L. 

2003 Distributed Agents for Cost-
effective Monitoring of Critical 
Success Factors 

Decision Support 
Systems 

Information 
gathering 

Experiment 

58 
Liu, R.-L., Lin, 
W.-J. 

2005 Incremental mining of information 
interest for personalized web 
scanning 

Information Systems Information 
gathering 

Case study 

59 

Liu, S. 1998 Data Warehousing Agent: In 
seeking of improved support for 
environmental scanning and 
strategic management 

RIS-Proceedings Information 
gathering 

Case study 

60 

Liu, S. 2000 Agent Based Environmental 
Scanning System: Impacts on 
Managers and Their Strategic 
Scanning Activities 

AMCIS-Proceedings Information 
gathering 

Case study 
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61 

Liu, S. 1998 Business environment scanner for 
senior managers: towards active 
executive support with intelligent 
agents 

Expert Systems with 
Applications 

Information 
gathering 

Single item 

62 
Lönnqvist, A. & 
Pirttimäki, V. 

2006 The Measurement of Business 
Intelligence 

Information Systems 
Management 

Functional 
requirements 

Single/list 
approaches 

63 
Ma, Z., Sheng, 
O.R.L., Pant, G. 

2009 Discovering company revenue 
relations from news: A network 
approach 

Decision Support 
Systems 

Information 
gathering 

Single/list 
approaches 

64 
Maier, J.L., 
Rainer, R.K., 
Snyder, C.A. 

1997 Environmental Scanning for 
Information Technology: An 
Empirical Investigation 

Journal for 
Management 
Information Systems 

Information 
gathering 

Survey 

65 
Makridakis, S. 2010 Why Forecasts fail. What to Do 

Instead. 
MIT Sloan 
Management Review 

1st generation 
IS 

Single/list 
approaches 

66 

Malhorta A., 
Gosain S., El 
Sawy, O.A. 

2005 Absorptive capacity configurations 
in supply chains: gearing for 
partnerenabled market knowledge 
creation 

MIS Quarterly Information 
interpretation 

Case study 

67 
March, S.T. & 
Hevner, A.R. 

2007 Integrated Decision Support 
Systems: A Data Warehouse 
Perspective 

Decision Support 
Systems 

Information 
interpretation 

Framework 

68 
McMullen, J. et 
al. 

2009 Managerial (In)attention to 
Competitive Threats 

Journal of 
Management Studies 

Information 
usage 

Survey 

69 
Menon, A. &  
Tomkins, A. 

2004 Learning About The Markets 
Periphery: IBM´s Web Fountain 

Long Range Planning Information 
gathering 

Case study 

70 
Müller, R.M. 2010 Business Intelligence and Service-

oriented Architecture: A Delphi 
Study  

Information Systems 
Management 

Information 
gathering 

Survey 

71 
Nanus, B. 1982 QUEST - Quick Environmental 

Scanning Technique 
Long Range Planning Information 

usage 
Framework 

72 
Narchal, R. M. et 
al. 

1987 An Environmental Scanning 
System for Business Planning 

Long Range Planning 3rd generation 
IS 

Framework 

73 
Nastanski, M. 2003 The value of active Scanning to 

senior executives 
Journal of 
Management 
Development 

Information 
gathering 

Survey 

74 
Nemati, H. et al. 2000 A Multi-Agent Framework for Web 

Based Information Retrieval and 
Filtering 

AMCIS-Proceedings Information 
interpretation 

Single/list 
approaches 

75 

Ngai, E.W.T. et 
al. 

2011 The application of data mining 
techniques in financial fraud 
detection: A classification 
framework and an academic review 
of literature 

Decision Support 
Systems 

Information 
gathering 

Framework 

76 
Nick, A. 2009 Wirksamkeit strategischer 

Früherkennung 
Gabler 3rd generation 

IS 
Case study 

77 
Niu, L., Lu, J., 
Zhang, G. 

2007 Enriching Executives' Situation 
Awareness and Mental Models - A 
Conceptual ESS Framework 

ICEIS-Proceedings Information 
interpretation 

Framework 

78 
Nunamaker, J.F., 
Weber, E.S., 
Chen, M. 

1989 Organizational Crisis Management 
Systems: Planning for Intelligent 
Action 

Journal for 
Management 
Information Systems 

Information 
usage 

Framework 

79 
Ontrup, J., Ritter, 
H., Scholz, S.W., 
Wagner, R. 

2009 Detecting, Assessing, and 
Monitoring Relevant Topics in 
Virtual Information Environments 

IEEE Transactions on 
Knowledge and Data 
Engineering  

Information 
gathering 

Survey 

80 
Palvia, P. et al. 1996 Information Requirements of a 

Global EIS: An Exploratory Macro 
Assessment 

Decision Support 
Systems 

Information  
gathering 

Survey 
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81 
Pant, G. & 
Sheng, O.R.L. 

2009 Avoiding Blind Spots: Competitor 
Identification Using Web Text and 
Linkage Structure 

ICIS-Proceedings Information 
gathering 

Experiment 

82 
Pawar, B.S. & 
Sharda, R. 

1998 Obtaining Business Intelligence on 
the Internet 

Long Range Planning Information 
gathering 

Framework 

83 
Plambeck, N. & 
Weber, K. 

2010 When the glass is half empty and 
half full: CEO interpretation 

Strategic 
Management Journal 

Information 
usage 

Survey 

84 
Prahalad, C. K.  2004 The Blinders of dominant Logic Long Range Planning Information 

gathering 
Single/list 
approaches 

85 
Qi, M. 2001 Predicting US recessions with 

leading indicators via neural 
network models  

International Journal 
of Forecasting 

Information 
usage 

Survey 

86 
Qiu, T. 2007 Scanning for competitive 

intelligence: A managerial 
perspective 

European Journal of 
Marketing 

Information 
gathering 

Survey 

87 
Rajanemi, K. 2007 Internet-based scanning of the 

competitive environment 
Benchmarking: An 
International Journal 

Information 
gathering 

Case study 

88 
Reichmann, T. & 
Lachnit, L. 

1979 Unternehmensführung mit Hilfe 
eines absatzorientierten 
Frühwarnsystems 

Zeitschrift für 
Betriebswirtschaft 

1st 
generation IS 

Framework 

89 
Romeike, F. 2005 Frühaufklärungssysteme als 

wesentliche Komponente eines 
proaktiven Risikomanagements 

Controlling 3rd 
generation IS 

Single/list 
approaches 

90 
Rossel, P. 2009 Weak Signals as a flexible framing 

space for enhanced management 
and decision-making 

Technology Analysis 
& Strategic 
Management 

3rd 
generation IS 

Framework 

91 
Schoemaker, 
P.J.H. & Day, 
G.S. 

2009 Gathering Information: How to 
make sense of weak signals 

MIT Sloan 
Management Review 

Information 
gathering 

Single/list 
approaches 

92 
Simon, H. 1959 Theories of Decision-Making in 

Economics and Behavioral Science 
The Economic 
Review 

Information 
usage 

Framework 

93 
Singh, S., 
Watson, H.J., 
Watson, R.T. 

2002 EIS Support for the Strategic 
Management Process 

Decision Support 
Systems 

Information 
usage 

Survey 

94 

Smallman, C. &  
Smith, D. 

2003 Patterns of Managerial Risk 
Perceptions: Exploring the 
Dimensions of Managers Accepted 
Risks 

Risk Management Information 
usage 

Survey 

95 
Sonnenschein, O. 2005 DV-gestützte Früherkennung Controlling 3rd 

generation IS 
Framework 

96 
Suh, W. et al. 2004 Scanning behavior and strategic 

uncertainty 
Management 
Decision 

Information 
usage 

Survey 

97 
Taleb, N. et al. 2009 The Six Mistakes Executives Make 

in Risk Management 
Harvard Business 
Review 

Information 
usage 

Single/list 
approaches 

98 
Tan, S. et al. 1998 Environmental Scanning on the 

Internet 
ICIS-Proceedings Nonfunction

al 
requirements 

Survey 

99 
Thietart, R.A. & 
Vivas R. 

1981 Strategic Intelligence Activity: The 
Management of the Sales Force as 
a Source of Strategic Information 

Strategic 
Management Journal 

Information 
gathering 

Case study 

100 
Thomas,  P. 1980 Environmental Scanning - State of 

the Art 
Long Range Planning Information 

gathering 
Case study 

101 

Thomas, J.B. et 
al. 

1993 Strategic Sensemaking and 
organizational performance: 
Linkages among scanning, 
interpretation, action and outcomes 

Academy of 
Management Journal 

Information 
usage 

Survey 

102 

Tseng, F.S.C. &  
Chou, A.Y.H. 

2006 The concept of document 
warehousing for multi-dimensional 
modeling of textual-based business 
intelligence 

Decision Support 
Systems 

Information 
interpretation 

Framework 
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103 

Vandenbosch, B. 
& Huff, S.L. 

1997 Searching and Scanning: How 
Executives Obtain Information  
from Executive Information 
Systems 

MIS Quarterly Information 
usage 

Survey 

104 

Walters, B. et al. 2003 Strategic Information and Strategic 
decision making: the EIS-CEO 
interface in smaller manufacturing 
companies 

Information & 
Management 

Functional 
requirements 

Survey 

105 
Wei, C.-P. &  
Lee, Y.-H. 

2004 Event detection from online news 
documents for supporting 
environmental scanning 

Decision Support 
Systems 

Information 
interpretation 

Single/list 
approaches 

106 
Wheelwright, S. 
& Clarke, D. 

1976 Probing Opinions Harvard Business 
Review 

1st 
generation IS 

Single/list 
approaches 

107 
Wixom, B.H. et 
al. 

2008 Continental Airlines Continues to 
Soar with Business Intelligence 

Information Systems 
Management 

Information 
gathering 

Case study 

108 
Xu, K. et al. 2011 Mining comparative opinions from 

customer reviews for Competitive 
Intelligence 

Decision Support 
Systems 

Information 
interpretation 

Framework 

109 
Xu, X. et al. 2003 UK executives Vision on business 

environment for information 
scanning. A cross industry study 

Information & 
Management 

Functional 
requirements 

Survey 

110 
Yasai-Ardekani, 
M. &  
Nystrom, P. 

1996 Designs for Environmental 
Scanning Systems: Tests of a 
contingency theory 

Management Science Functional 
requirements 

Survey 

111 
Zhang, Y. et al. 2009 Automatic Online News 

Monitoring and Classification for 
Syndromic Surveillance 

Decision Support 
Systems 

Information 
gathering 

Experiment 
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Appendix B: Interview Protocols 

In the following the protocols from all five companies are printed. 
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