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Scanning Multimedia Business Environments 
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INTRODUCTION 

The term environmental scanning (ES) refers to the 
way in which managers study their relevant business 
environment. More precisely, we define ES as both 
looking for and looking at information available in 
the business environment. These activities embrace all 
domains of gathering facts from external sources like 
competitive intelligence (Cl) and market research, but 
take a more holistic, integrative perspective by consid
ering consumers, competitors, and the technological 
developments in same industry and different industries 
as weil (Scholz & Wagner, 2006). Choo, Detlor, and 
Turnbull (2001) give an overview of ES and empirical 
findings supporting the importance of ES activities in 
business organizations. ES helps managers foresee 
favorable as well as unfavorable influences and initi
ate strategies that enable their organizations to adapt 
to their business environments. 

This article: 

outlines three perspectives on the challenges for 
environmental scanningarising from information 
dissemination by multimedia, 
discusses opportunities for ES on the World Wide 
Web (WWW), and 
exemplarily describes two software solutions for 
ES in multimedia. 

The remainderofthe article is organized as follows: 
the next section discusses challenges for ES arising 
from the increase of multimedia technologies in the 
business environment. Then, we discuss the impact 
of the WWW on ES. Subsequently, we present the 
state of the art in ES practice as weil as the supporting 
software. The article concludes with abrief outline of 
future challenges in the field of ES. 

ES IN MULTIMEDIA: 
CRAFTSMANSHIP, ART, OR SCIENCE? 

Craftsmanship 

ReferringtoJauch and Glueck( 1988), theexternal envi
ronment consists ofthe following six areas: ( 1) custom
ers, (2) suppliers, (3) competition, (4) socioeconomic, 
(5) technological , and (6) govemmental. As depicted 
in Figure 1, these sectors make up the firmament of an 
organization 's information environment. 

In the figure, the sectors are ordered with respect to 
their affinity to the industry environmenton the left-hand 
side and the global business environment on the right
hand side. On the bottom plate, the internal information 
sectors are illustrated. The relevant internal business 
environment comprises research and development, 
market research, basic engineering, cost controls, finan
cial management, and controlling departments (Garg, 
Walters, & Priem, 2003). Major aims are cost contro l 
and operational efficiency, but information fragments 
may be found in all internal media, particularly in the 
intranet, in-house presentations and protocols of al 1 
kinds of meetings. All tasks appear tobe weil ordered 
and, thus, sophisticated ES activities should be a good 
piece of artisanship. However, the artisan has to cope 
with two problems: the wide array of relevant topics 
and the diversity ofinformation sources. Consequently, 
there is constant competition forthe manager's limited 
attention among different topics, infonnation sources, 
and fragments. Accordingly, scann ing is a challenging 
task because a broad range of internal and external 
sources have to be exploited, data in different ( often 
ill-specified) formats have to be combined, and the 
top ics as weil as the information sources of interest 
cannot be exhaustively described, a priori, but rather 
emerge during the scanning activities. 

Copyright © 2009, IGI Global, distributing in print or electronic forms without written permission of IGI IGI Global is prohibited. 



Art 

ES aims to improve short-term and long-term planning 
and should lead to a better understanding of extemal 
changes. However, in the real world of managernent, 
ES is stil1 far from being recognized as a structured 
task applied in daily managerial practice, for various 
reasons. First, this might be attributed to the percep
tion of managers that systematic ES is user unfriendly 
(because ofits quantitative methods ), too comp lex ( and 
thus simultaneously oversimplified, because of reduc
ing to scope to very few ofthe relevant variables) and, 
therefore, rnight make them lose ground (Day, 2002). 
This problem becomes even more serious in the con
text of ES activities relying on multimedia, because 
the information is typically not presented in a well
structured and easily accessible manner. Professional 
tools for managing the ES process and systematizing 
these inforrnation sources are sti11 not widespread in 
practice (Benczur, 2005). · Standard search engines, 
such as Google or Ask Jeeves, seem to be a great help 
in retrieving meaningful, relevant information at first 
glance, but do not organize the search results in a ser
viceable manner. Like art, ES requires connotations 
different from simple Web searches. 

Science 

The scientific perspective on ES in the business envi
ronment is dominated by the aim of identifying weak 
signals heralding significant changes in the industry 
structure or the relevant technology (cf.Martina, 2003 , 
and Scholz & Wagner, 2006, for systematic literature 
reviews ). In the early stages, the signals are small, 
subtle hints that are hardly distinguishable from the 
background noise. However, the earlier the organiza
tion detects these weak signals, the more time it has to 
successfully align the strategic decisions to emerging, 
forthcom ing changes in the business environment. The 
central task of ES is to provide so und methodologies for 
the successful detection of relevant changes heralded 
in the information environment. 

Modem computer technologies can help to identify 
the maturity of signals by means of data mining and 
bibliometric analysis of textual information sources. 
Intranet technologies provide promising solutions for 
managing knowledge repositories, and allow quick 
access to the sparse and distributed internal knowl
edge on the external environment. The most relevant 
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characteristics of the information fragments provided 
by multimedia are their vagueness and the absence of 
links to other information that would make a consistent 
and meaningful picture. Tims, linking information frag
ments from different sources is the main chal1enge for 
the identification of weak signals. 

The problem becomes more difficult if the prior 
knowledge of the decision maker is included in the 
problem formulation. Clearly, individuals havedifferent 
knowledge of topic domains. They m ight be experts 
in very few domains, but these are not necessarily the 
relevant domains for grasping information fragrnents . 
The information foraging theory (Scholz & Wagner, 
2006) provides us with a formal foundation for both mo
deling information seeking behavior and implementing 
innovative tools for gathering and combining informa
tion spreading over many media objects. An important 
element of this formal framework is the information 
infrastructure that captures the prior know ledge already 
gained with respect to an interesting topic. Al] inco
m ing information fragments are assessed with respect 
to this prior knowledge, and the most interesting ones 
are selected for further consideration. In an empirical 
evaluation this methodology has been found to work 
weil, even if errors are included in the information 
infrastructure (Scholz & Wagner, 2005). 

WHAT A SIGHT: SCANNING THE WWW 

The Internet- andin particular the WWW- provides 
the manager with excellent external information. 
Nowadays, the WWW consists of several billion 
documents that are largely designated for cost-free 
use. Trends in business, science, society, and politics 
are digitally announced on the WWW long before their 
consequences are observed in the real world (Decker, 
Wagner, & Scholz, 200 5 ). McGoangle and Vel la ( 1998) 
argue that 90% of al I information needed by a company 
to make critical decisions is either already public or 
can be systematically developed from public data. As 
the WWW is both a publishing medium and an indis
pensable element of daily communication, almost all 
up-and-coming real-world phenomena are discussed 
in the virtual reality of the WWW. Therefore, Choo 
et al. (2001 , p. 161) refer to the Internet as a "social 
information space." 
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Figure 1. Arenas of an organization s environmental scanning activities 

lndustry environment 

(Direct impact) 

L0SING ONE'S HEAD: 
SCANNING THE WWW 

However, due to the massive information supply
Google already indexes more than eight billion Web 
pages-efficiently searching this information space 
requires a considerable understanding of ways to man
age the selection of information fragments primarily 
because the WWW opens up am ind-blowing volume of 
ill-structured information. Search engines provide fun
damental support in detecting relevant information, but 
are far from being adequate tools for ES. The dynamic 
and largely unregulated nature ofthe WWW is making 
it increasingly difficult to locate relevant information 
at reasonable costs (Chen, Chau, & Zeng, 2002). 

Search engines have several drawbacks in presenting 
retrieved infonnation. A search engine only proposes 
simple links that have to be followed manually. Fur
thermore, these search engines frequently provide too 
many irrelevant responses. Fine-tuning or the use of 
advanced search engines takes time and requires spe
cial knowledge. One aim oftechnical advances in ES 
systems is to develop sensitive and context-dependent 
reductions of the massive information overload that 
makes upthe environment in which modern businesses 
have to operate. 

From a practitioner 's perspective, systematizing the 
ES process in an integrated software is clearly one of 
the most pressing future challenges. Both increasing 
efficiency and clarifying the information needs, and 
thus triggering the ES process in a dynamic, volatile, 

Global environment 

(Collateral impact) 

and unstructured environment such as the WWW, is 
needed. 

THE YIN AND YANG OF ES 

As descri bed by the al legory of yi n and yang, the cruc ial 
problem in ES processes is to knit the abilities of the 
human mind and the complexity of modern business 
environments. Multimedia processing systems are 
clearly the most promising tools for supporting the 
environmental scanning process. Managers ' mental 
models not only facilitate the link between managerial 
decision-making and ES, but also define the criteria 
ES systems have to meet (Scholz & Wagner, 2006). 
A sound understanding of the user's way of thinking 
and his or her underlying information needs allows a 
custornization that will increase the usability of the 
system. Subsequently we discuss software prototypes 
designed to cope the differences between the users' 
imagination of the business environment und the wide 
spread of information fragments. 

TWO PROTOTYPES: 
MASTERSCAN & Cl SPIDER 

The MasterScan, developed by Liu ( 1998), is a proto
typic software agentthat exemplari ly executes scann ing 
tasks forthe pulp and paper industry. This system visits 
previously defined Web pages and gathers relevant 
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Figure 2. Screenshots takenfrom the Cl Spider (with kind permission of Hsinchun Chen) 
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information from these sources. The MasterScan isjust 
able to extract information from pre-selected sources 
by comparing the content of these Web sites with the 
results from previous visits. Therefore, it is primarily 
a monitoring tool that is not designed to browse for 
new sources and detect information that is weak in the 
sense that basic ideas and concepts about these data 
have not yet been elaborated. 

In a more recent approach, Chen et al. (2002) have 
developed a tool for Clon the Web that is also based 
on software agent technology. The user has to specify a 
starting URLand providethe keywords in orderto evalu
ate the links and the documents found by the Spider. 
The CI Spidertries to avoid the principal shortcomings 
of classic search engines by generating its own struc
ture for the retrieved documents and displaying them 
in a two-dimensional chart "on the fly" by means of a 
self-organizing map (SOM) approach. The Cl Spider 
outranges standard Web search engines- for example, 
by the following graphical representation ofresults as 
weil as by sophisticated extraction and visualization of 
noun-phrases included in retrieved documents by means 
of part-of-speech tagging and linguistic mies. Accord
ingly, empirical results show thatthe CI Spider provides 
significant better performance results with respect to 
precision, recall , and ease-of-use than a standard search 
engine (Chen et aJ. , 2002). However, it is still based 
on a standard keyword search. The only possibility 
to realize completely undirected search activities is 
given by providingjust a starting URL for a Website 
ofinterest. In Figure 2, this has been conducted forthe 
ehotelier newsletter (see www.ehotelier.com). 
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As shown in Figure 2, the user interface in the left 
screenshot is clearly structured, and only very few inputs 
have tobe provided for a search. The right screenshot 
depicts the Cl-Spider il lustration of the SOM grid. This 
visualization can be easily modified by including dif
ferent noun-phrases in the search results. However, the 
user still needs a rather complete picture of the topics 
and phenomena he or she wants to scan or monitor on 
the Web. The detection of completely new phenomena 
in the business environment is not featured. Due to 
the limitations of the classic SOM grid, the results for 
such a broad search are limited. Nevertheless, the Cl 
Spider yields reasonable results if precise key words 
are provided by the user. 

EXPLICATING THE 
INFORMATION STRUCTURE 

An innovative approach to ES on the WWW has been 
introduced by Ontrup, Ritter, Scholz, and Wagner 
(submitted). This approach specifically takes into 
account different scanning activities that arise from 
the current mental state of the manager. The system 
supports the ES process in various ways: The gathered 
information is first used to train a hierarchically grow
ing hyperbolic map (H2SOM), which is an extension 
ofthe classic SOM, in a completely unsupervised way. 
The resulting information structure can be interac
tively explored by mapping the nodes of the H2SOM 
on a Poincare Disk (see Ontrup & Ritter, 2006, for 
details) in a similar fashion to the hyperbolic tree 
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Figure 3. Two screenshots of the ES-System by Ontrup et al. (2006) 

browser, ··(nsight," from Xerox Park. As indicated in 
Figure 3, the nodes of the neural network are shown 
as 3Dglyphs, where graphical attributes such as size or 
color can be used to indicate the number of documents 
within a node, or the document density in the seman
tic space, respectively. Moreover, the most frequent 
words are annotated to each node to give an overview 
of topics discussed in the information environment. 
The left screen of Figure 3 depicts the Poincare-Pro
jection of the topic 's structure. The arrow is used for 
navigation on the disk in a browser-like manner. In the 
right figure , the news activity is visualized. This tool 
allows the interactive exploration of the topic 's structure 
and the news activity in the course of time. 

lnasecond module, theinformationjoragingtheory 
is applied to select the most relevant documents for 
those clusters of interest (Scholz & Wagner, 2006). In 
an empirical investigation, Decker et al. (2005) dem
onstrate this module to outperform human experts in a 
search task involving time-pressure. In a third module, 
statistical testing of association rules allows changes 
in previous ly de:fined topics tobe monitored. 

A SPOT ON FUTURE DEVELOPMENTS 

Takingthe user 's perspective, upcomingdevelopments 
appear tobe very promising. The WWW changes the 
traditional approach to ES in several ways. lt allows 
smaller organizations to overcome resource barriers; 
it changes the rote of extemal consultants by shifting 
the focus from information acquisition to consultancy; 
and it provides organizations with quick, up-to-date 

information about competitors that was previous ly 
unavailable. Moreover, thetechno logical development 
is likely to enhance ES in the business environment: 

• Users' mental models of the topics will be inte
grated in automated search processes. 

• Even the learning progress might be integrated 
in software solutions customized for individual 
users. 

• Ontology might improve users ' understanding of 
ES results. 

• Sophisticated multimedia representation technolo
gies (e.g. , Hurson & Yang, 2005) might improve 
users ' interaction during the ES Process. 

• The semantic Web is an up-and-coming multi
media environment for automated ES activities. 

Up to now, all available software processes docu
ments only. Other formats and technologies (e.g. , 
MP4, Flash, or Java applets) need to be integrated . 
Finally, it is not only a saying that actions speak louder 
than words, although only a very few concepts have 
found their way from the academic literature to im
plementations that can be used for ES activities using 
multimedia technologies. Consequently, bridging the 
researcher-practitioner gap is likely to become a very 
profitable business. 

CONCLUSION 

This article describes both the domains and the ap
proaches of ES in the business environment. The 
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discussion of ES activities is organized in three inter
pretations of ES: 

• The craftsmanship-interpretation emphasizes 
the domains from which information fragments 
should be gathered and combined in orderto make 
up a structured process. 

• The art-interpretation emphasizes the human in
formation-processing perspective of coping with 
different information sources, a high diversity on 
information quality, and, of course, differences 
in prior knowledge. This interpretation highlights 
the challenges to arrange ES in well-structured 
and standardized processes. 

• The science-interpretation is dominated by the 
aim of detecting weak signals heralding relevant 
changes beforeall membersof an industry become 
aware of the changes. 

Multimedia and networks, in particular the 
WWW, are excellent information environments, but 
conventional information retrieval does not meet the 
requirements ofthe lattertwo interpretations. Thus, we 
interrelate innovative concepts of automated scann ing 
activities tü' human abilities of information process
ing and learning to build up systems that exceed ES 
support for just one of the previous interpretations. 
Startingfrom adiscussion ofcontemporarily available 
software prototypes the current developments in the 
domain are depicted briefly. This investigation pro
vides evidence for a shift from technology-centered 
to human-centered approaches in developing new 
support tools to find, extract, understand, and use 
information available from electronic information 
environments. 
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KEY TERMS 

CI-Spider: Starting from a URL provided by a user, 
the CI Spider automatical ly retrieves, summarizes, and 
categorizes the content in linked pages using noun 
phrases and graph ical concept maps. 

Competitive Intelligence (Cl): CI is character
ized as (1) the process of acquiring, analyzing, and 
evaluating any information about known and potential 
competitors systematically or (2) actionable informa
tion gained in this process. 

Environmental Scanning: The way in which 
managers study their relevant marketing environment; 
comprises both looking for and looking at information 
available in the business environment. 

Information Foraging Theory (IFT): Explains 
information-seeking behavior of humans similar to 
food foraging. Basic elements are the perceived in
formation "scent" of media (names, key words, etc.) 
and costs (particularly, by means of search time) for 
accessing the media. 

Information Infrastructure: An element of I FT, 
which is made up by all knowledge already gained on 
the topic under consideration. 

Information Structure: Partition ofthe information 
environment in meaningful topic clusters. 

Intelligent Agents: A software entity that acts on 
behalf ofthe userto reduce both work and information 
load . lt operates continuously and autonomously in a 
defined target environment. 

Self-Organizing Map (SOM): A simulated neural 
network based on a grid of artificial neurons by means 
of prototype vectors. ln an unsupervised training the 
prototype vectors are adapted to match input vectors in 
a training set. After completing this training the SOM 
provides a generalized K-means clustering as weil as 
topological order of neurons. 

Semantic Web: Provides us with common for
mats for the interchange of data related to real world 
objects. lt is similar to the WWW, which enables the 
interchange of documents, but aims to become an 
environment for automated processing in addition to 
human browsing. 
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