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“When you go for the jump, you are all alone.
There, at the end of the jumping hill,
you must make your own decisions, all alone”

Matti Nykédnen, ski jumper, World Champion

This work is dedicated to all the experts at the top of their career, sharing and
utilizing their expertise and making critical decisions.
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FOREWORD

Janne Ahonen, the winner of the World Championship in Ski Jumping in 2005,
described his last jump in the contest by saying, that he jumped so long, because he
kmew it would be his last jump this year, and he wanted to enjoy it. The jump was the
longest ever on that hill. Another legendary champion in Ski Jumping, Matti Nykiinen,
stated that he never wanted to become rich, he just enjoyed jumping. The Formula One
driver, Kimi Riikktnen, commented his career as a Fl driver:

“I am enjoying the battle for the Championships, which is one of the closest fights

for many seasons. I have developed a lot, and I am looking forward to continuing
this progress next year.” (McLaren 2003).

Common to these champions, recognized experts in their own fields, seems to be:

* The joy of practicing their expertise and mastering their own field
¢ A lack of expression of emotions after receiving rewards (trophy, morey,
recognition)

« Difficulties in describing Lheir feelings, performance and achievements.

Matti Nykénen has tried to express his skills and emotions, and he is well known for
these statements.
“When you go for the jump, you are all zlone. There, at the end of the hill, you
must make your own decisions all alone...”

“Always when I jump, and I reach the end of the hill, I have this bon voyage
feeling, a feeling that I have experienced this once before.” (Nykinen 2005)

Besides the difficulties to express himself verbally, these stalements demonstrate the
difficulties of articulaiing the emotions, experiences and decision—making process of
an expert. The experts typically respond to simations intuitively, by quickly

recognizing the situation and evoking an appropriate answer,

Besides the statements demonsirating the lopic of the dissertation, they also
demonstrate the joy I had as the author writing this dissertation. Producing new ideas,
innovating and articulating my thoughts has brought me a lot of fun, and smiles. As the
writing process itself was very rewarding — sometimes completing the work and gradu-

ating did not seem to be so important.
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ABSTRACT

Rajaniemi, Katja (2005). Framework, methods and tools for acquiring and sharing
knowledge of the competitive environment. Acta Wasaensia No. 138, 206 p.

When planning strategy, organizations ofien concentrate on developing a long—term
action plan, and neglect scanning the competitive environment and adjusting to it. Due
to increasing volatility, globalization and fast changing markets, the best organizations
realize that success demands systematic and continuous scanning.

The objective of this dissertation is to develop a framework including appropriate
methods and tools for acquiring and sharing strategic knowledge of the competitive
environment, which will be used for strategic technology planning purposes.

Constructive research and qualitative research are the main features of the research
strategy, aiming to create understanding of the phenomena and a construction that is
suitable for the situation. Full objectivity or generalization is not in focus.

The Strategic Knowledge Cycle is used to acquire and share strategic knowledge of the
competitive environment. Experts scan the environment systematically, using inter-
views and portals containing advanced tools. The tacit knowledge of the expert is
transferred into explicit kmowledge, analyzed, summarized and shared with managers.
As use of the framework and the included methods and tools are described, imple-
mented and tested using case studies, and their use extended, the constructon is
considered useful, appropriate and of real practical value in promoting effective
scanning.

Katja Rajaniemi, Faculty of Technology, Department of Electrical Engineering and
Indusirial Management, University of Vaasa, P.O Box 700, FIN-65101 Vaasa,
Finland.

Emuail contact address: Katja.Rajaniemi@fl.abb.com, Katja Rajaniemi@netikka.com

Key words: tacit knowledge, expertise, acquiring and sharing knowledge, strategic
knowledge.
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1 INTRODUCTION

1.1 Strategic Planning

Strategy consists of various elements: analysis of the competilive environment,
positioning of different organizations and directions for developing the business.
(EIRMA 2001) Strategy links the activities and the competencies of the company to
the competitive environment; the fit defines the success of a company. A strategic
planning system is a precess that organizes and coordinates the activities of the

managers, who plan the strategy. (Lorange & Vancil 1976).

According to the EIRMA (2001), strategic planning contains the following phases:

¢ Scanning the competitive environment
+ Defining competitive positioning
+ Sirategic choices

¢ Implementation.

This dissertation focuses on the first phase, which is scanning the competitive
environment for strategic planning purposes, especially for strategic techmology
planning. Roussel, Saad and Erickson (1991) have discussed the role of scanning the
competitive environment and linking the strategic activities and competencies to it,
claiming that there are stable times in the competitive environment when the manage-
ment should show results, and times when they need to initiate changes. The challenge
of the management is t© know when the time for change is right. Scamning the
competitive environment is crucial for knowing when change is needed. Hammer
(2001) addresses the importance of scanning the competitive environment by stating
that managing change is the core of business management. However, it is quite
common for organizations to concentrate on the other part of the strategic planning,
which is developing an integrated, coordinated and consistent long—ierm plan of
action, and neglect scanning the competitive environment before adjusting to it
(Lorange et al. 1976; Monigomery & Porter 1991). This happens despite the fact that

managers Lypically acknowledge the imponance of scanning the envircnment.
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1.2  Competitive Environment

According to Porter (1979), competitive environment consists of competitors, under-
lying economics and the classical competitive forces, which are the bargaining power
of suppliers, customers, and the threat of new entrants or substitute products. As Porter
is the most recognized expert in strategic planning, and as his practical definition de-
scribes the content of the competitive environment, it has been selected for this disser-
tation. In this dissertation, the focus in strategic planning is strategic technology
planning, and therefore the concept competitive environment includes key and
emerging technologies, in addition to the content defined by Porter. Key and emerging
technologies have been added because of their significance in strategic technology

planning, e.g. they create possibilities for substitute products or new entrants.

The importance of knowing the technology and its rends has been explained by Steele
(1989), who states that every sirategic plan contains an implicit technology forecast,
e.g. assurmning that existing technology provides an adequate base for success. One of
the essential strategic decisions is directing research and development investrnents,
because significant time and money commitments are made. However, this prospect is
often a neglected issue in strategic planning and not considered as being at heart of the
business (Wheelwright & Clark 1993).

As successful exploitation of technology is necessary for many businesses, technology
strategy must be integrated with business strategy. Only when the strategies are well
integrated and highly responsive to changes in the competitive environment, can
organizations have all the necessary capabilities to succeed in the market. In R&D, the
strategy is integrated with product development by managing project porifolios,
whereby the R&D is managed to create products that reflect the needs in the

competitive environment (Martinsuo, Aalto & Artto 2003).

Because the volatility of the competitive environment is conslantly increasing, the
accelerating changes in customer needs, fast development of technologies and time to
the market are the main dovers for change in today’s competitive environment
(EIRMA 2001). In this dissertation, the competitive environment is seen as dynamic,

having characteristics of the increasing volatility of the wheole competitive
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environment, accelerating changes in customers” needs and fast development of
different technologies.

Due to the increasing volatility, globalization and fast changing market, the best
organizations have realized that success demands the best knowledge of the dynamic
competitive environment, and the ability to react to it quickly, at any time, Therefore,
strategy planning is a continuous process. Such a strategic planning approach lets the
available information determine the feasible decisions that can be made — instead of
deniving information requirements from the decisions that need to be made. To support
a continuous strategic planning process, we need tools and methods that enable,
complement and provide the means for it through scanning the competitive

environment continuously.

1.3  Overview of Scanning the Competitive Environment

Continuous scanning of the dynamic competiive environment requires using the
whole organization, at least a large number of its experts, to acquire and share their
knowledge (Gendron 1998; Prewirt 1998). Implementation of the smategy reveals its
success (Mintzberg 1994). The implementation is best encouraged through sharing the
reasons for selecting certain strategic directions; this can be achieved by integrating a
big part of the organization into scanning the environment (Gendron 1998). In addi-
tion, continucus scanning of the dynamic competitive environment and including a
wide group of people for scanning is needed because of the amount of work required to
scan the whole scope of the competitive environment. To enable efficient continuous
scanning of the competitive environment, a framework containing tocls and methods
to coniinuously acquire and share knowledge is needed. Time and money savings can
be searched for by utilizing information technology, which has been able to improve

the efficiency of work in manufacturing and in other areas of white—cellar work.

During recent years, customer focus has dominated the thinking in many
organizations, whose scanning of the competitive environment has been driven by
scanning customer needs. This emphasis on customer orientation has been suggested

by different scholars and different fields of management lilerature, e.g. customer
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orientation is one of the key values of TQM. Scanning of the competitive environment
has been mostly done by sales and marketing people who are regularly in contact with
the customers. The dominant customer focus in scanning the competitive environment
can be verified by observing the work in organizations and by viewing articles on the
topic. Most of the articles on scanning the competitive environment can be found in
marketing oriented magazines. The dominant customer focus, and resulting lack of
focus on other pans of the competitive environment has been noticed by surprisingly
few researchers, even though such a lack probably causes non—optimal decisions, e.g.

in strategic technology planning.
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2 OBJECTIVES OF THE STUDY AND RESEARCH
STRATEGY

The research approach, and the factors that have mostly affected the research
approach and methods used for the study are presented in this chapter. In addition,

research workflow and structure of the dissertation is explained.

2.1  Objective of the Study

Profound knowledge of the competitive eavironment, especially of customer needs,
has been ranked as the most important reason for unsuccessful product development
projects (Hanna, Ayers, Ridnour & Gordon 1995; Kirkkiinen 2002). The number of
unsuccessful R&D projects indicates that organizations have difficulties in acquiring,

sharing and utilizing the strategic knowledge of the competitive environment.

The objective of the dissertation is to develop a framework including appropriate
methods and tools for acquiring and sharing strategic knowledge of the competitive
environment, which will be used for strategic technology planning purposes. The
developed construction should be unique and new in order to increase the cumulative

knowledge of the theory.

In order to reach the objective of the study, several other targets are to be reached.

‘These targets are:

¢ Challenges and generic development ideas in the field of acquiring and sharing
strategic knowledge of the competitive environment for strategic technology

planning should be understood and described.

s Currently used methods and tools are evaluated based on the available literature, in
order to make conclusions on the best approach for the construction. Further on,
methods and tools are evaluated to compare the proposed construction with

methods currently used by organizations.

¢ The proposed framework, methods and tools are described, implemented and tested

using case study methodology to describe and evaluate experience of their use.




18 ACTA WASAENSIA

¢ The framework for acquiring and sharing strategic knowledge, where the

developed methods and tools are included as essentfal parts, is described.

A framework is a skeletal structure designed to support or to enclose something. A
method is a procedure, technmique or planned way of doing something, A tool is
anything used as means of accomplishing a task or a purpose. (Webster's 1997) In
addition, a tool is defined as an instument for doing work {(Wordsworth reference
1995). In this dissentation, the framework is the overall structure called the Strategic
Knowledge Cycle. The Strategic Knowledge Cycle contains the specific methods and
tools created for acquiring and sharing strategic kmowledge of the competitive
environment for strategic technology planning. The presented methods are more
detailed procedures used for acquiring and sharing strategic knowledge of the
competitive enviropment, €.g. for finding relevant information sources, assuring
information quality, selecting knowledge stewards, utilizing internal networks and
sharing expentise. The presented tools are instruments used to support and realize some
of the methods utilized for sharing and acquiring strategic knowledge of the
competitive environment, e.g. news storage, compelitor search tool and patent search

tool.

Even though the framework is developed for sharing and acquiring strategic
knowledge of the compelitive environment for straiegic technology planning, the
developed framework, and most of the methods and tools could also be applicable for
other strategic planning purposes. In addition, it could probzbly be used to share other
kinds of strategic knowledge. As the suitabiliry for other areas of strategic planning has

not been verified, it remains as a topic for future research.

2.2 Relevance of the Topic

The reason for selecting the developing of strategic planning is the recognition that the
work of management has usually been the last to be developed. Another reason was the
recognized challenges in current practices of strategic technology planning, which are
described in the next chapters and in article 1. The knowledge management challenges

related to acquiring and sharing competitive environment knowledge are recognized
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based on the auther’s experience in this field, and based on literature. The existence of

these challenges is an assumption for the study.

The expectation is that appropriate methods and tools for acquiring and sharing
strategic knowledge of the competitive environment for strategic technology planning
can be found. The theory of environmental scanning is used to establish an

understanding of the current situation and its challenges.

Challenges in acquiring and sharing strategic knowledge of the competitive environ-
ment were recorded based on the literature. The challenges and where they are de-
scribed in this dissenation are given in the Table 1. The literature and the experiences

revealing these challenges are described in subsequent chapters and in the articles.

The aim is to enable the making of pood strategic decisions. When profound
knowledge of the competitive environment exists and organizations are able to utilize
it efficiently, these prerequisites will facilitate successful strategic choices that can
help the company be more successful in the market. The topic is interesting and
relevant, because of the significant increase in access to information due to the Internet
publishing phenomenon, and because most western companies are pushing

aggressively inte new Asian and Latin American markets that they do not know well.

Knowledge management is used to understand and to describe strategic knowledge of
the competitive environment, and to find means of developing the acquiring and
sharing of it. The combination of advanced knowledge management methods for
enhancing the acquiring and sharing of strategic knowledge, and the latest full-text
search technologies using the Internet as the source for scanning the competitive envi-
ronment makes this research topic even more unique. Some articles that touched on the
topic slightly were found. However, no literature with the same focus was available,
therefore a clear research gap was found. This claim has been verified by the database

search described in Chapter 3, where no good descriptions of the topic were found.
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Table 1.  Challenges in acquiring and sharing strategic knowledge of the competitive
environment and vwhere the challenges are described ir this dissertation.

Challenge Location
Some available discussions on sharing tacit knowledge exist; Article 2
however, shering expertise is a topic on which there is not much
knowledge.
Organizations often neglect continuous and systernatic scanning of Articles 1 and 5
the competitive environment.
The use of full text search methodalogies and Internet, as the source | Article 3
of competitive environment information is not a well-known topic.
Scanning is performed only by few people, without adequate Article 3
resources, and therefore the scope of the scanning has not been wide
enough.
Organizations neglect combining business and technology Article 1
considerations when scanning the competitive environment.
Instead of scanning the complete competitive envirenment, scanning | Chapter 1,
has been focusing on customers, which has caused a Jack of Arficle 5
scenning other aspects of the competitive environment
Managers suffer from info stress, receiving too much information. Artdcle 1
Information is transferred in pieces that are ofien incoherent and in Article 1
conflict with some other pieces.
New information from recent scanning is not integrated into existing | Sections 3.3.4
information of the organization. and 42.2
The strengths of computers and humans have not been utilized by Article 5
integrating them successfully into the same systemalic scanning
process.
Managers do not typically use various sources of information, e.g Chapter 3
online databases, but rather acquire knowledge through their
informal networks.

2.3 Research Strategy

The research approach has been to develop a construction, the use of which would
eliminate or decrease the effects of the recognized challenges. If the construction is
successful in eliminating or decreasing these effects, it is considered useful and
applicable. The construction could be considered as new and unique, as other existing

methods have not been able to eliminate or decrease these effects.
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The theory-building approach has been selected for the dissertation, instezd of the
theory—testing approach that is more commonly used (Eisenhardt 1989). The selection
includes the decision to use constructive research, which is still relatively Little known
and used in business and managerial studies, although it has continuously been gaining
more popularity. The objective of the dissertation, to develop a framework including
appropriate methods and tools for acquiring and sharing strategic knowledge of the
competitive environment, encourages the forming of a construction, and testing the
construction in practice using case studies. As constructive research combines empiri-
cal and momnative features, il enables us lo solve relevant problems of business
management by creating innovative frameworks, methods and other constructions, and
to test the functionality of the constructions during the research process (Olkkonen
1993). These features, and their match to the objeclive of the study, have been the

essential factor in the decision to use the constructive research.

Several conceptual descriptions of scanning the competitive environment exist,
forming the basis of the existing knowledge. However, not many constructions or case .
studies were found in the literature. As described by Eisenhardt (1989) in his maturity
theory, when the field is difficult, conflicting or new, conceptual methods are popular.
Later single and the multi-case studies are implemented to test the conceptual
melhods. In the next stage, surveys start Lo appear, and finally, when the theory base of
subject area is established, mathematical models start to drive the research. According
to this theory, constructions are useful especially when developing a theory. There is
not enocugh knowledge of the research topic in the literature and not encugh existing
experiments that could have been reviewed, followed up or investigated through ques-
ticnnaires. Therefore, constructing a framework including methods and teols, and
testing it with case studies was considered the most suitable option to produce

significant new knowledge.

In addition, the author had a goed opportunity te create a construction and test it in
several business units because of her position in the case company. Other factors that
affected the choice of constructive research were that other researchers utilized and

recommended the approach, and the author had knowledge related to constructive
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research before starting the study. Therefore, the use of constructive research was a

very natural selection for the dissertation.

In conclusion, the first feature of the research strategy is the choice of using construc-
tive research. Qualitative research is the second feature, meaning that full objectivity
or generalizalion is not in the focus of the dissertation. Rather, the aim is to create in—
depth understanding of the phenomena and to develop a construction that is suitable
for the sitmation. However, some quantitative views have been included, e.g. in article
5. The combination of creating a construction, using case studies to test the construc-
tion and utilizing qualitative research is typically applied in theory building in similar
situations. The combination is appropriate for creating proper understanding of the

phenomena, especially when not enough studies exist in the literature.

Besides the empirical data, continuous interaction with the theoretical framework and
existing publications has been in constant focus. As the anthor’s position gave her the
opportunity for empirical research, the main data sources in all but one article are

empirical data sources, e.g. experiments, discussions and different case studies,

2.4 Research Worlkc and Workflow

The author has been full-time project manager of a project team developing and
deploying the described framework, methods and tools in different business units of
the case company. Therefore, the contribution of the author is an essential part of the
study, especially directing the constructive work, linking it to the knowledge manage-
ment and environmental scanning literature, deploying the methods and tools in
several business units, and specifying the needed functionality of the advanced
computer based system and tools. However, the author has not contributed to design-
ing and implementing the advanced information technology based tools, which was the

focus of the other researchers involved in the project.

The research started with a request from the technology management of the case com-
pany, who described the challenges in acquiring and sharing strategic knowledge for

strategic technology planning. They asked for help in improving the practices. Afier




ACTA WASAENSIA 23

recognizing challenges in strategic technology planning, (see article 1), providing good
quality information was selected as the target. To improve the quality of the informa-
tion, the features of good quality information were defined based om user opinions,
according to the TQM principles “fitness for use”. The defined features were to have

less information but the provided information should be recent, relevant and reliable.

The study started with empirical observations and a collection of information from the
literature, after which insight emerged. One of the first decisions was to improve
practices by developing portals for sharing information in disributed organization, and
to include tools for helping people to search for information, containing as many auto-
matic features as possible. Distributed organization is an organization that consists of
people distributed to several locations. Therefore, different technical selutions for the
portal platform and for the advanced tools were evaluated.

The interaction of the research process and earlier literature was continuous during the
whole research, making the process iterative. The construction was linked Lo
knowledge management and to the environmental scanning literature continuously
while seeking good ideas and best practices from them. The objective of the disserta-
tion was ready and decided before the articles were written; however, during writing
article 1, the situation became clearer. Since the other tarzets were formulated while
creating the construction, the chosen research strategy, and the possibilities and the
limitations related to it, shaped and formulated the other largets of the study. Hence,
the relationship between the objective, other targets, and the research strategy has been

interactive and bi—directional.

In the next phase of the study, literature was studied to construct a framework, and to
formulate methods and tools that are used to improve the quality through process
development and information technology solutions. The reviewed literature included
books and other publications on knowledge management, environmental scanning,
strategic planning and competitive intelligence. Based on the described ideas, discus-
sicns and some experiments, the methods and tools to improve knowledge acquinng

and sharing were selected. In addition, their use was combined into a framework
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describing the whole process utilizing the developed methods and tools, which was
later named the Strategic Knowledge Cycle.

The framework, methods and the tools were implemented and tested in 10 different
business units of the case company. Generalization possibilities were considered based
on the deployments, and the findings were reported. The study was continued with an
extensive literature review forming a thorough knowledge of the existing methods

used for acquiring and sharing strategic information of the competitive environment.

The study has been mostly described in articles that are presented in the second part of
this dissertation. The selected research approach and methods, as well as data sources
for each of the articles, are described at the beginning of each article. The type of
dissertation consisting of separate articles has enabled the combining of different types
of approaches and methods, allowing the creaton of a rather diversified picture and

understanding for both academic and practice—oriented use.

starting the framework,
methods and tools . .
documenting the experiences
and Jinking t¢ the theory
framework how to handing over the developed
acquire and share the technology and the frmmework
knowledge 1o a consuliing unit
technology Deployment
sclection made of the
construction,
project request from further
the technology development database
management of technology search
\<000 2001 002 2003 2004 |

Figure 1.  Research workflow in a time line.
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2.5  Structure of the Dissertation

The dissentation comprises two parts: the introductory report and the enclosed articles.

The introductory report first introduces the research topic, the objectives of the study

and the research strategy. Chapter 3 explains the theory of environmental scanning and

knowledge management with the research focus in mind. Next, the current methods

that are used and proposed for scanning the competitive environment are presented

based on existing literature. The rest of the introductory report concentrates on explain-

ing the developed construction, explaining the empirical research, summarizing the

articles and evalvating the construction and the whole dissertation.

251 Articles

Table2.  Articles and publication information.

Authors and Name of the Article

Information on Article

1. Karhu, K. (2001). Knowledge
Management Challenges: Information
Management for Technology Stralegy
Planning

Proceedings from Ismick 01 Eight International
Symposium on the Management of Industrial
and Corporate Knowledge. 22-24 Octlober
2001. Université de Technologie de
Compidgne, France

2. Karhu, K (2002) Expertise cycle - an
advanced method for sharing expertise

Journal of Intellectual Capital 3: 4

3. Rajaniemi, K. Internet based scanning
of the competitive environment

Benchmarking: An International Journal,
Tentatively scheduled for Issue No. 6, Vol. 13
2006.

4, Gelle, E. & K. Karhu (2003).
Information quality for stralegic
technology planning.

Indusirial Management & Data Systems 103: 8.

5. Rajaniemi K. {2005). Literature
research approach on research topic:
scanning competitive environment

FeBR 2004 Frontiers of e-Business Research
2004 Volume 2.

The study has been mainly described in articles that are presented in the second part of

this dissertation. Articles 14 have been through a peer review for the whole content,

and Article 5 has been through a peer review for the abstract. The articles have been
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published in international journals or conferences. The articles with their publication
information are listed in Table 2. The author of this dissertation is the author of the

articles. However, the last name of the author was Karhu until the summer 2004.

The enclosed articles explain the construction from different approaches. The back-
ground information is given in the first article, which presents the knowledge manage-
ment challenges in acquiring and sharing strategic knowledge of the competitive envi-

ronment for strategic technology planning. In addition, it drafts the development ideas.

The next three articles present different views on how to develop the acquiring and
sharing strategic knowledge, each article from its own specific approach. Article two
concentrates on the process of sharing tacit knowledge, and proposes a2 framework
called the Expertise Cycle. Article three discusses different information sources that
can be used for scanning and proposes methodologies on how to acquire information
from different source types in the Internet. Article four presents the information quality
view and how the information quality can be enhanced with modem full—text search
technologies. Article five describes the literature on scanning the competitive
environment, and summarizes the methods and tools that are used for acquiring this

knowledge. The articles and their content are described in more detail in Chapter 6.

The articles can be regarded as separate, individually reported studies, linked together
with the objective and the targets of this study, thus forming a logical entity. The
source within dissertation describing each challenge is presented in Table 3. However,

it must be noted that only the main sources within the dissertation are mentioned.
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Table 3.

The relationship between the research targets and the articles.

Research Target

Source within Dissertation

Challenges and generic developmient ideas

— Article 1 "Knowledge Manapement
Challenges: Information Management for
Technology Strategy Planning”

Practices and methods used

~ Article 5 “Literature research approach on
research topic: scanning competitive
environment"™

— Section 3.4 of the Introductory report

Framework for acquiring and sharing
cxpertise

— Section 4.4 of the Introductory report

Proposed methods and tools

— Articlz 2 “Expertise Cycle — An Advanced
Meihod for Sharing Expertise™

— Article 4 “Information Quality for Strategic
Technology Planning”

- Article 3 “Internet Based Monitoring of the
Compelitive Environment”

The constructive approach, which is the selected research approach of this dissertation,

has the following stages:

. Hinding a relevant problem with research potential

. Acquiring generic knowledge of the topic

1
2
3. Constructing the solution
4

. Showing the theoretical connections and the research contribution of the

solution

5. Examining the scope of applicability (Kasanen, Lukka & Siitonen 1991).

These stages of the study are described in this dissertation, Table 4 presents the

Iocation of the description of each stage.
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Table 4.

Location of deseription for constructive approach stages within the dissertation.

Stages of the constructive approach

Part of the dissertation where the stage is
discussed

Finding a relevant problem with research
potential

Axlicle 1; Chapter 1

Acquiring generic knowledge of the topic

Chapters 3 and 4; Articles 2,3, 4and 5

Constructing the solution

Anticles 2, 3 and 4; Chaplers 4, 5 and 6

Showing the theoretical connections and the
research contribution of the solution

Articles 2, 3, 4 and 5; Chapters 5 and 7

Examining the scope of applicability

Chapter 7

~ 2.5.2 Invention Disclosures

In addition to the articles, several invention disclosures related to the technical imple-

mentation of the tools and the methods developed for the construction have been

Table 5.  Invention disclosures related to the technical implementation of the tools and
methods of the construction.

Identification Tille

EP1363203 System and methed for searching information automatically
according to enalyzed results

EP1343077 Process and system for presenting help information in a data
processing system

W003054727 Catergorizing system for data objects and method for verifying
the consistency of assipnments of dala objects to catepories.

EP1324220 Process and system for generating and improving a collection of
information objects

EP1324219 Method of searching based on categories for information objects
in information pools and system to find such information objects

EP1324218 System for categorizing data objects and method of checking the
consistency of the designation of categories to the data objects

WQ03048930 Process and system for presenting help information in a data
processing system.
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created by the Business Technology Portals project team. Those invention disclosures
are listed in Table 5. The amount of work and innovation of the invention disclosures
has been almost equally split between the team members mentioned as the authors,
therefore the contribution by the author of this disseriation has been approximately 20
percent per each of the invention disclosure. Summaries of the invention disclosures

are presented in Appendix 1.
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3 ACQUIRING AND SHARING STRATEGIC KNOWLEDGE

~ This chapter describes the theoretical framework used in the dissertation, the theory of
knowledge management and environmental scanning. Knowledge management theory
is utilized to understand and describe strategic knowledge of the competitive environ-
ment, and to find means of developing acquiring and sharing strategic knowledge. The
theory of environmental scanning is utilized to build the knowledge of scanning the
competitive environment, in existing and proposed scanning practices, and to under-

stand the challenges in existing practices.

3.1  Knowledge

3.1.1 Definition of Knowledge

No consensus exists in the literature as to how knowledge should be defined. This is 2
challenge, however it is not surprising that such basic definitions have not been agreed,
when considering the speed at which knowledge management thinking pervaded the
management literature. Some authors have even suggested that it is of lirtle use or not

productive for practitioners to define knowledge (Davenport 1998; Snowden 1997).

Common part to different definitions of knowledge is the approach of defining knowl-
edge by comparing it to information. For example, knowledge has been defined as a
meaningful set of information, which is combined with experience, context, interpreta-
tion and reflection or embodied with technical skills (Davenport 1998; Nonaka &
Takeuchi 1995). Compared to information, knowledge is a concept that is more

dynamic and closer to action (Davenport 2000; Nonaka & Takeuchi 1995).

Knowledge can be vsed to create more knowledge. Walsh and Ungson {1991) have
earlier defined knowledge as the immeasurable resource thal is embedded in
documents, repositories, routines, structures, practices, norms and culture. Gourlay
(2001) describes that activity iggers parts of tacit knowledge storage and activates it,
and he adds that knowledge representations have often been called knowledge: acquisi-

tion, storage and accessing are actually targeted to knowledge representations. Tuomi
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(1999) has defined knowledge from three perspectives a) knowledge as an accumu-
lated resource that underlies capabilities and enables performance b) knowledge as a
structure that constrains activity and makes actions effective c) knowledge as a product

that enables the changing of existing constraints for action and leads to development.

This dissertation uses the definition of knowledge as meaningful set of information,
which is combined with experience, context, interpretation and reflection or embodied
with technical skills. The authors Davenport, Nonaka and Takeuchi are well recog-
nized as experts in knowledge management. Because of their expertise and because of
the suitability of their definitions with the author's ideas of acquiring and sharing

knowledge, these definitions of knowledge have been selected for this dissertation.

3.1.2 Strategic Knowledge and Information

The adjeclive strategic means important in or essential to sirategy. (Webster's 1997)
Choo (1997) states that to become strategic, information must be galvanized into
understanding and kmowledge to guide action. Aquilar (1967) states that no type of
information is originally strategic, it only becomes strategic if it relates to a strategic
opportunity or problem. Strategic data is data, which will help to identify and under-
stand strategic threats and opportunities. In this dissertation strategic information is
defined as information that is used for strategic purposes, i.e. information that is
important in creating strategy. By this definition, fitness for use is a mandatory feature
of stralegic information. Consequently, strategic knowledge of the competitive
environment is knowledge of competitors, suppliers, customers, new entrants, substi-

tute products or key and emerging technologies, which is used for strategic purposes.

In addition to the fact that Choo is a recognized expert in this field and uses this defini-

tion, the definition has also been selected as it fits well

s with the process view of environmental scanning containing the step of informa-

tion use
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» with the feature of information quality being fitness for use

e with ideas of avoiding information waste and info stress,

3.1.3 Knowledge Categorizations

Knowiedge can be categorized in several ways, e.g. into explicit and tacit knowledge,
private and public knowledge, and organizational and individual knowledge. This
dissertation contains all these perspectives. However, it focuses on the aspects of
managing tacit knowledge and its special category expertise. The reason is that exten-
sive, unique tacit knowledge, expertise, is needed to form an overview of the competi-
tive environment, and to further provide sumraries and analyze of it. In addition,
expertise js needed when scanning the environment to recognize which change is
significant. The tacit knowledge of a person needs Lo be transferred to organizational
knowledge, and to the tacit knowledge of another person, so that decision makers and

other inlerest parties are able to utilize it for strategic decision making.

3.1.4 Expertise and Tacit Knowledge

Polanyi (1966) explains tacit knowledge by expressing that people know more than
they can tell, and this part of their knowledge is called tacit knowledge. Earlier tacit
knowledge was called by different names, e.g. practices and cognitive skills (Turner
1994, Anderson 1980). Tacit knowledge is knowledge of practices that people have
learned to do, but which they cannot explicitly describe. For example, riding a bike or
driving a car is based on tacit knowledge. Describing tacit knowledge is difficult when
using words, because an "auto pilot" guides the actions (Sveiby 2001; Nonaka 1991).
Expertise is a category of tacit knowledge, emphasizing the uniqueness of a person's
knowledge (Von Krogh, Ichijo & Nonaka 2000). For example, riding a bike is catego-

rized as tacit knowledge; however it is not expertise, since it is a common skill.

Expertise is based on extensive unique knowledge. Armed with this knowledge, an
expert is prepared to respond to many situations intuitively, by recognizing the sima-
tion and evoking an appropriate answer, and by using his experience for analyzing

new, difficult problems. In the daily work of the expert, preserving, applying and
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creating knmowledge are interdependent, even though the theory tends to separate the
phases. (Simon 1996; Starbuck 1992).

Managing tacit knowledge is really the part of knowledge management that is new to
theory. Managing explicit knowledge has been discussed and experimented with for
years within the field of information management (Snyman 2001). Consequently, fresh
ideas on how to develop the acquiring and sharing strategic knowledge of the competi-
tive environment are searched for from the point of view of managing tacit knowledge.
Smoliar (2003) has reminded us that knowledge management should not be about
managing knowledge, as the knowledge management literature often faultily assumes
— but managing people whose work depends critically on what they know. These
medem views are taking over the first phase of knowledge management thinking,

which concentrated on managing explicit knowledge.

3.2  Acquiring and Sharing Strategic Knowledge

As managers do not have the time to scan the competitive environment properly, other
people, experts, are used for the purpose, Consequently, both acquiring and sharing
knowledge are irnporiant for this dissertation. These different aspects of knowledge

management are discussed here,

3.21 Definition of Sharing Knowledge

Besides lacking consensus on a definition of knowledge, there are even fewer attempts
to define the concepts of knowledge transfer and knowledge sharing, and therefore no
consensus exists on what is the actual difference between these two concepts. Neither
have the concepts been systematically used in the literature. The following examples
demonstrate different ways to use and combine the concepts of knowledge, informa-
tion, sharing and transfer that exist in the literamre. Garvin (1993) claims that reports
and tours are the most popular media for knowledge transfer, however transferring
people from one organization to another or establishing new standards, policies and
training programs are other good methods to transfer knowledge. Quinn, Anderson and

Finkelstein (1996) discuss information sharing and its criticality because intellectual
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assets increase in value with use, but recognize that overcoming professionals” reluc-
tance to share knowledge is a challenge. Stories and learning histories have been
proven to be successful at transferring knowledge (Kleiner & Roth 1997; Snowden
1999). Dixon (2000} explains that the organizations are now addressing knowiledge
sharing because of growing awareness of the importance of the knowledge, and
technology that has made the sharing knowledge more feasible. She claims that
exchange of knowledge happens oﬁly in a non-competitive and a non~collaborative
culture, and adds that oansfer of knowledge across time and space is needed for

organizations to reinvent and update their common knowledge.

According to Webster's dictionary, sharing is defined as “to divide and distribute in

AL

shares” “to have a share or part, take part” or “to receive equally” and transferring as
“to convey or to remove from one place to another” “to cause to pass from one person
to another” (Webster’s 1997). These explanations do not either clarify the difference

between the concepts when used in the context of knowledge.

As there is no consensus of the definitions of the phrases, this dissertation chooses to
use the phrase knowledge sharing. The reason for selecting the use of the phrase
knowledge sharing is that the sharing concept highlights the imporance of a person
actively contributing effort and time to enable successful sharing, compared to the
mechanical moving of a piece from one location to another. A similar use of the
concept knowledge sharing has been made by Bamer—Rasmussen (2003) to highlight
the fact that knowledge is socjal and contextual, and that differing mental models and
physical contexts make knowledge sharing impossible.

3.2.2 Knowledge Spiral and SECI

Nonaka (1991) has inwroduced the Knowledge Spiral by explaining that new
knowledge always begins with the individual, and afterwards it should be transferred
into organizational knowledge. In a knowledge crealing company, the four basic
patterns of creating knowledge exist in dynarnic interaction, a kind of spiral of knowl-

edge. The phases are: from Tacit to Tacit, from Explicit to Explicit, from Tacit to
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Explicit and from Explicit to Tacit. Articulation and internalization are the critical
steps in this spiral of knowledge.

Later, Nonaka and Takeuchi (1995) have described the model in a book, naming it the
SECI model according to the phases called socialization, externalizatior, combination
and internalization. Socialization is converting the tacit knowledge of one person to the
tacit knowledge of another person by discussions or sharng experiences.
Externalization is knowledge conversicn from tacit knowledge to explicit knowledge,
which is done by articulating tacit knowledge using metaphors, analogies and models.
Construction is combining, editing and processing explicit knowledge into 2 more
complex and sysiematic set of explicit knowledge. Intenalization is a process of
embodying explicit knowledge into tacit knowledge, when people broaden, extend and

reframe their existing knowledge. The internalization resembles the concept leamning.

3.2.3 Sharing Expertise Using Artifacts

Due 10 the nature of expertise as form of tacit knowledge, describing and sharing it is
difficult (Turmer 1994; Nonaka 1994). Despite their existing knowledge and education,
experts often resist sharing their knowledge because of their self-interest and narrow
perspectives, creating additional challenges for knowledge sharing (Starbuck 1992).
On the other hand, people are often willing to help others by sharing their knowledge,
when there is a personal benefit to them, e.g. a smile from a person they like.

The most common proposal is to share tacit knowledge using artifacts, in documented
form, as explicit knowledge. Of course, sharing tacit knowledge using artifacts
demands that tacit knowledge is first converted to explicit knowledge. Sharing knowl-
edge using artifacts fits well to global organizations, where time and location separates
expens and knowledge seekers. However, experts often lack the writing skills, time
and motivation to share their knowledge by writing. Even though sharing tacit
knowledge using artifacts is often challenging because of the nature of expertise and

experts, it should be nevertheless utilized for sharing explicit knowledge.
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3.2.4 Sharing Expertise Using Knowledge Stewards

Using other people to document tacit knowledge is proposed by many authors, e.g.
Sheehan (2001}, Dixon (2000) and Leistner (2001), who emphasize that sharing tacit
knowledge should be someone’s job, otherwise it will not be written down. However,
it is still not a common te employ people to document the knowledge of other people.

Most organizations today claim that they cannot afford such a role.

External people, who write down experiences and the knowledge of others, are called
knowledge stewards in recent literature. Knowledge stewards are people who are dedi-
cated to acquiring information and knowledge from an organization, further analyzing
and formulating it into a form that is useful for knowledge seekers. The role is men-
tioned in some knowledge management books and articles, e.g. Sasson and Sharon
(2000) and Leistner (2001) explain that knowledge stewards interview and cbserve
people in their work environment to caphure what they know, to further document what
they have leamed, making the knowledge available for the entire organization. Knowl-

edge stewards convert individual knowledge into organizational knowledge.

It is recommended Lo use and invest in knowledge stewards when:

+ Documenting the knowledge is especially challenging — e.g. decumenting tacit
knowledze

¢ Knowledge is distributed.

*» Knowledge is of great importance te an organization, so that the information

available outweighs the additional cost. (Dixon 2000; Sasson & Sharon 2001).

Several anthors have suggested that people typically rely on their informal networks
when acquiring knowledge, and settle for information that is good enough, rather than
seeking the perfect information. Within their informal networks people ask who knows
what. Consequently, who a person knows defines what he is likely to know or leam
(Sassoon & Cross 2001).

It has been widely agreed that relationships are critical for knowledge creation and
sharing, e.g. Von Krogh, Ishijo and Nonaka (2000). However, it is unclear what kind

of relationship is most effective, e.g. frequent inmteraction or trusting relationships
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(Abrams, Cross, Lesser & Levin 2002). The relational dimensions, including culture of
respect, friendship and bonding among organization members, are more important than
the structural and cognitive dimensjons (Chua 2002). Abrams et al. (2002) have con-
cluded in their studies that the interpersonal trust that enables effective communication
can be based on competence or the belief that a knowledge source knows what the
knowledge secker is talking about. In addition, interpersonal trust can be benevolence—
based, which is the trust allowing knowledge seekers to ask questions without fear of
damage to their reputation. Especially important knowledge based trust is when the
knowledge to be transferred is tacit, complex or ambitious. (Abrams et al. 2002).

The other dimension of the importance of trust in knowledge sharing is organizational.
Knowledge is often viewed as power, and those who share their knowledge can
become unnecessary, especially when organizations rationalize and downsize their
organizations. (Johnson 2002; Von Krogh, Ishijo & Nonaka 2000) This paradox has o
be solved with a trusting organization before effective kmowledge sharing is possible.

Besides trust, as the explaining feature of relationship, Cross, Baker and Parker (2002)
have presented another interesting aspect, energy, claiming that people are much more
likely to turn to and learn from energizers than de—energizers. An energizer is a person
who typically is a positive person who encourages and motivates others and a deener-
giser is a person who typically is negative towards most of the topics, presenting
criticism and causing other people to feel unhappy. The assumption is that the role of
relationships in strategic planning has not been acknowledged until now because of the
limited role of emotion in organizational studies. Especially important are the informal
networks and social contacts to managers, who, due to lack of time, delegate their
information acquisition to their netweorks (Pirttild 2000). Consequently, the idea of
using knowledge stewards for acquiring and sharing strategic kmowledge is well in line

with how managers acquire knowledge in practice.

According o Wickramasinghe (2003), knowledge management systems are typically
organizational memory systems, at best managing explicit knowledge, but forgetting to
focus on tacit knowledge. He proposes building real knowledge management systems

by building organizational expert networks, enabling discourse and sense making. This
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statement is well in line with the approach of managing tacit knowledge being the new

content of knowledge management theory.

3.3  Acquiring and Sharing Strategic Knowledge of
the Competitive Environment

3.3.1 Environmental Scanning

3.3.1.1 Definition of Environmental Scanning

Environmental scanning is defined as acquisition and use of knowledge about events,
trends and relationships in the envirenment of a cormpany, knowledge that assists
management in planning the organization's future course of action (Aquilar 1967,
Choo & Auster 1993). Most of the other definitions of environmental scanning do not
include the use of kmowledge. Including the use of knowledge into the definition fits
well to the definition of strategic knowledge as knowledge used for strategic purposes,
therefore this definition has been selected for this dissertation. In this dissertation, use
is considered in the context that the results will be used later for strategic decision
making. Consequently, the acquisition, sharing and use cannot be totally separated and
they cannot be viewed as independent activities. Scanning the competitive environ-
ment can be either done by the person making the decisions, or the scanning can be

delegated, e.g. to a competitive intelligence departrnent.

A feedback loop provides understanding about what kind of knowledge is needed and
vseful, which is especially imponant for continuous, systemalic scanning. In the next
round of scanning acquiring and sharing strategic knowledge can be improved based
on the received feedback. For each organization, the fit for use has to be defined
separately, by discussing with the users, the managers. Even though the importance of
such discussions has been pointed out by many authors, Herring (2001) mentions that

the absence of such activities is ofien the reason for unsuccessful experiences.

The process view of environmental scanning is essential for the proper understanding

and facilitation of a series of activities, and for the effective development of complete
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organizational operation and behavior. Van Vuuren (2001) has defined environmental
scanming as a process in which an organization leams about events and trends in the
external environment, establishing relationships between them and considering the
main jimplications for problem identification and decision—making. The process-ori-
ented definition of environmental scanning is typical for the later articles and is used in
this dissertation. It matches well with the definition of knowledge as information com-
bined with experience, context, interpretation, reflection and technical skills, i.e. the re-
sult of a seres of activities that are carried by incremental steps. In environmental
scanning, the information received from various sources is interpreted and used to ac-
quire more knowledge of the competilive environment, which in turn can be used for
strategic technology planning or further acquisition of knowledge. In this dissertation
environmental scanning includes the use of knowledge only for further analyzing, for
sharing the knowledge, and for receiving feedback on the usefulness of the shared

knowledge, but the phases of making and implementing strategies are clearly excluded.

According to the definition by Porter (1980), environmental scanning covers competi-
tors, suppliers and customers, but in addition it includes technology and econornic
conditions, political and economic environment, and social and demographic trends.
The cbjective of competitor intelligence is to develop a profile of the competitors, and
business intelligence concentrates on, in addition to current competitors, potential
acquisition and mergers; consequently environmental scanning is a similar activity to

competitor and business intelligence, with a wider focus.

As the environmental scanning includes competitors, suppliers and customers, technol-
ogy and economic conditions, the political and economic environment, and social and
demographic trends, the concept has a very similar focus to the topic of this
dissertation, which was scanning the whole scope of the competitive environment, and

this is no surprise as both of the definitions are created by Porter (1980}).

3.3.1.2 Different Forms of Environmental Scanning

Environmental scanning uses public information as the source, that is atl information
that can be legally and ethically identified and accessed. Environmental scanning can

be continucus, periodic or irregular (Choo 2001). Continuous scanning is focused on
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opportunity finding and contributing proactively to the organization. Periodic scanning
is more sophisticated, but still focused on problem solving and forecasting with limited
scope and methodologies. Iiregular scanning is reactive scanning; it contains general
exposure to information with no specific purpose in mind. (Van Vuuren 2001). Pirttili

(2000) has divided competitive environment scanning into two parts:

* Informal scanning, mainly based on “mouth to mouth” information and informal
networks
» Systematic scanning, based on public information available in the competitive

environment.

Scanning contains several modes. The oldest and most commonly mentioped categori-
zation is created by Aquilar (1967) and has been further used by many researchers e.g.
Choo (2002): undirected viewing, conditioned viewing, informal search and formal
search. In undirected viewing information needs are ill-defined and fuzzy.
Conditioned viewing is focused on a small number of relatively well—defined issues,
the viewing is, though, limited to routine documents, reports, articles and information
systems that have developed through the years. Formal search is characterized by
information needs that are based on well-defined, broad, detailed and open—ended
search goals and informal search utilizes quantitative data, and develops explicit

knowledge, e.g. search criteria to be used in formal search.

Despite the existing process descriptions, most organizations do not have a defined
scanning process at all. This can be claimed based on the cbservations in many

articles, e.g. Van Vuuren (2001).

3.3.2 Information Sources

For improving knowledge acquisition, both organizational and individual behaviors
should be considered (Comeia & Wilson 2002). This view is typical in environmental
scanning literature, which considers how people and organizations acquire informa-
tion. For improving the scanning of the competitive environment for strategic

purposes, it is important to consider how managers, experts and organizations acquire
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knowledge. However, focusing on how managers acquire knowledge is not often

addressed in the literature.

Some research suggests that top management perceive internal, personal sources to be
of high quality, and frequently use them in scanning (Choo 1994; de Alwis & Higgings
2002; Liu 1998). In addition, Correia and Wilson (2002). point cut that top manage-
ment use oral communication more than functional managers. Lozada and Calantone
(1996) add that when the situation is considered uncertain, it is likely that managers
utilize both written and oral sources, to assure the reliability of the information. This
claim is confirmed by the statement that managers receive and use information from

multiple, complementary sources {Auster & Choo 1994).

On-line information is considered a better source than most hard copy articles
(Lackman, Saban & Lanasa 2000). Since on-line resources, especially the Internet,
have not been widely used for very long and the tools that support and facilitate their
use can be enhanced, it is forecasted that Internet-based information acquisition will
grow dramatically during the next years. This trend has been verified by some recent
studies, e.g. the investigation made by Kumar and Palvia {2001), who state that online
information, suppliers/customersftrade associations are the most interesting external
information sources. In addition, the rend in Executive Information Systems (EIS) is
to transfer into Internet based solutions. (Basu, Poindexter, Drosen & Addo 2000).
Already now, the Internel is one of the most significant information sources for
competitor analysis, which has changed the nature of competitive intelligence due to
the amount of available information (Hussey & Jenster 2000). However, since public
information is available to everybody, the competitive advantage has to come from
obtaining, analyzing and exploiting it before and better than the competition (Kahaner
1997). Despite the availability of various sources, e.g. company libraries and online
information, managers do not exploit them often, mainly due to lack of awareness of
their availability and usefulness, lack of use skills and lack of awareness of their own

information needs. (De Alwis, Higgings 2002; Choo 1994),




42 ACTA WASAENSIA

3.3.3 Information Management Challenges

Info stress has been bothering managers lately; especially high overload is established
in strategic and qualitative matters (e.g. marketing segmentalion, competitive
environment analysis and competitor analysis). Information overload is based on the
amount and type of stimuli perceived by the observer. Besides quantitative overload,
the overload phenomenon can be brought about by fuzzy, contradictory or incompre-
hensible supply, and information quality problems. Information surplus, unused infor-
mation, is called information waste (Meyer 1998).

The articles describe that the goal of scanning activity is to epable action, e.g. formu-
lating a new strategic plan and acting accordingly; therefore scanning provides signifi-
cant value to the organization only if the results can be used well. Research shows that
only 7 percent of the information collected and generated in corporations is further
analyzed (Hu, Huan, Kuse, Geng—Wen & Wang 1998). Therefore, 93 % of the infor-

mation within organizations could be called information waste.

Since the main purpose of managing information is to inform people, information
acquisition has to be balanced by two opposing views, the organizations’ wide—ranging
information needs concerning changes and events in the external environment, and on
the other hand, the limited capability of human attention — so that minimal amount of

information waste is produced.

3.3.4 Acquiring Good Quality Strategic Information

In the previous pages, environmental scanning was seen as the acquiring and sharing
strategic knowledge on the competitive environment, and associated methods and
information scurces were discussed. This section discusses acquiring information that
is of good quality and consequently is more likely 10 be used for strategic purposes.
First, the characteristics of good quality of information are described, followed by the
problems the managers making strategic decisions have. The quality of the information
is important, as it will be used for forming knowledge, (to intemalize and create under-

standing of the situation), and later on to stralegic decision making.
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Fitness for use of a piece of inforrnation is measured by user perception, containing the
following elements: accuracy, timeliness, accessibility, application and validity, error—
free ansfer, completeness of coverage, trust in its consistent quality, and inclusion of
signals about the soundness of the data (Choo 1997). In addition, the information
should be easy to use and without noise, e.g. right in focus, orientation and format. The

presented characteristics describe generic information quality. However, quality of
. information is very context dependent, and therefore other charactenistics have to be
defined for each occasion separately, with targeted users. Information quality is ex-

plained in more details in Article 4.

3.4  Theoretical Background

3.4.1 Selected Theoretical Appreach

The dissernation focuses on acquiring and sharing strategic knowledge of the competi-
tive environment. The literature descrbing this field has been reviewed in order to
form a deep knowledge of existing practices. The major challenges have been identi-
fied and listed in order to establish a construction that can provide improvements for
those challenges in environmental scanning. The focus has been to describe existing or
propesed methods, and to criticalty evaluate those methods, e.g. with respect to solving

the recognized challenges.

For developing appropriate methods, an innovative theoretical background and ap-
proach was needed. As the objective is to improve the acquiring and sharing strategic
knowledge, knowledge management theory was reviewed to establish understanding of
its suitability for providing ideas on how to improve traditional environmental
scanning methods. After scanning through the literature, managing tacit knowledge
and its specific category expentise was found. It was recognized that the characteristics
of expertise match very well with the knowledge and competence needed for acquiring

strategic knowledge of the competitive environment.

As the resulting knowledge of the competitive environment is to be used for strategic

decision making, and due to the time pressure of management making such decisions,
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sharing knowledge between the person acquiring the knowledge and the person using
this knowledge for strategic purposes is needed. Afier recognizing this, selecting
knowledge management theory as the background theory for the presented construc-
tion, was confirmed to be appropriate, as knowledge sharing is described by knowl-
edge management theory. Besides managing tacit knowledge, knowledge management
literature typically describes managing explicit knowledge and storing such informa-
tion in databases or in different kinds of information management systerns. This
appreach is also needed in the comstruction, even though that is not the most

innovative and new part of the built construction.

3.4.2 Alternative Theoretical Approaches

Other alternatives for theoretical background, besides environmental scanning and
knowledge management theory, were considered. The most obvious alterative is
compelitive intelligence theory. Competitive intelligence is closely linked to the topic.
Competitive intelligence discusses information about the competitive environment,
though it focuses on competitors. The approach concentrates on utilizing advanced
information technology for monitoring different kinds of databases, and providing
intelligent and advanced techniques for managing such knowledge. As the main focus
of competitive intelligence is information on competitors, those methods have been
used for approximately the same purpose of scanning the competitive environment
many times before, and therefore competitive intelligence probably would not provide

a new and innovative approaches to strategic planning.

The last allernative to be considered was future stwdies. Future studies focus on
developing practices to forecast possible futures, and it utilizes a set of toels for the
purpose, e.g. SWOT, future tables, scenario building. Future studies concentrate on a
systematic exploration of the future, and consider constructing altemative images of
the future, grounding them in logic and in facts, and specifying the different courses of
action that may lead to them (Bell 1997). A good overview of the tools and methods

discussed in future studies is presented by May (1996).
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In future studies methods are categorized into prediction, exirapolation, analytical
forecasting, speculation, judgmental forecasting, management, policymaking, imaging
and innovation. Especially scenario building is discussed in detail in many articles, e.g.
in May (1996). Also in the future studies the Internet has been recognized as one of the
most powerful agents in the world, affecting sciences, religion politics and culture
(Glenn & Gordon 1997). Literature on future studies was scanned and studied, but not
selected as the theoretical approach. The main reason was that the practices and
methods discussed in future studies did not approach the recorded challenges, the

elimination of which was set as the target for the development.

Consequently, it was decided that the potential for using knowledge management
theory for providing improvements in existing practices was much higher than the

potential of other alternatives, and therefore this approach was selected.

3.4.3 Key Literature

Classical descriptions of scanning have been written by Aquilar. Later, Choo has

provided a lot of innovative and theory building studies and descriptions of scanning,

Table 6.  The key literature used in the dissertation.

Knowledge Management Scanning the Competitive Environment

Nonaka 1991, Knowledge Creating Company
Creating new important knowledge requires
tapping tacit knowledge and often highly
subjective intuitions and insights of individuals
and making that knowledge available for the
organization continuously.

When making the knowledpe available for the
organization, four basic patterns of creating
knowledge exist in dynamic interaction, a kind
of spiral of knowledge. These phases are: from
Tacit to Tacit, from Explicit to Explicit, from

Porter, 1979, How Competitive Forces
Shape Strategy

The competitive environment consists of
competitors, underlying economics and
classical competitive forces, which are the
bargaining power of suppliers, customers, and
the threat of new entrants or substitute
products,

Tacit to Explicit and from Explicit to Tacit.

Von Krogh, Ichijo, Nonaka 2000, Enabling
Knowledge Creation

Tacit knowledge is sticky, it often remains with
the individual who created it. The knowledge
spiral contains four interactions that help
knowledge creation: on'ginating. c:cln\fersing.r

Choo, 1997, Organizations as Information—
use Systems

To improve scanning, Choo proposes to utilize
the specialized knowledge of industry experts,
outsource some scanning and use information

technologgg__gua:antee variety e.g. using
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documenting and intermalizing.

The knowledge creation process spirals onward
between these interactions.

A common pitfall of knowledge management is
overemphasizing tools and methods. Trust, care
and personal netwerks among employees are
the key conditions for spreading knowledge.

automatic searches and retrieval systems, i.e.
software agents and push channels.

More research is needed on how the
information received from environmental
scanning is integrated into existing information
of the organization, and how tools, resources
and people can be combined to form effective
environmental scanning process.

Dixon, 2000, Common Knowledge

For transferring knowledge, each organization
should choose the most effective way, based on
the intended receiver, nature of the task and
type of knowledpe that is transferred. Strategic
transfer of knowledge is needed when collective
knowledge of the organization is needed to
accomplish a strategic 1ask. Strategic transfer is
focused on end user needs, and knowledge
specialists could be used to interview people
and to collect and construct knowledge.

Pirttild, 2000, Kilpailijaseuranta

Often organizations are dissatisfied with the
available information and analysis of their
competitors, mostly because the users needs
are not a basis for acquiring the information.
Organizations tend to develop processes and
decide the scope for scanning based on how
they should do it, e.g. in an optimal work
envirorment, without considering the real
possibilities to act according to the developed
processes.

Competitive environment scanning is divided
into informal scanning, which is mainly based
on informal networks, end systematic
seanning, which is based on public
information. Efficient scanning requires
combining informal scanning and systematic
scanning.

Sassoon, Sharon, 2000, Knowledge Stewards

Organizations that really recognize the value of
their employees® tacit knowledge often use
knowledge stewards to capture that knowledge
and facilitate its ransfer. Knowledge stewards
interview and cbserve people in Ltheir work
environment to capture what they know, and
documenting their learning. People that are
interviewed must feel comfortable talking to
stewards. Knowledge stewards separate
unusable and valuable knowledge.

Fahey, 2003, Competitor Scenarios
Competilor scenarios are used for under-
standing competiters” potential moves as well
as (he potential emergence of new rivals.
Scenarios examine in which market segment
the competitor will compete, how it competes
and what is its target.

especially of environmental scanning. Other researchers have also provided valuable

contributions to the topic, especially Pirttild, who has provided a practical and theory

building contribution, e.g. dissertation and book about monitoring competitors, which

has provided many good insight about the topic.
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Table 6 outlines the key literature used in this dissertatior, and their key ideas that
have been used in formulating this work. The key literature has been used as
background material for starting the thinking process of the topic. Most of the ideas
presented in Table 6 are referenced within the actual text in the dissertation.

3.5 Existing Methods and Tools for Acquiring and Sharing
Strategic Knowledge of the Competitive Environment

Based on the literature, it is noticeable that descriptions of systematic continuous
environmental scanning are rare. In addition, no good summaries of the methods and
tools used for acquiring and sharing strategic knowledge of the competitive environ-
ment were found. The best—found summary has been written by Keijola, however it
focuses on IT tools that support strategic planning (Keijola 2003). Therefore, this
section summarizes the methods and the tools that are used for acquiring information

and sharing strategic knowledge of the cornpetitive environment.

As acquining and sharing strategic knowledge of the competitive environment have
been investigated by different scholars, it was decided that additional systematic lit-
erature research was needed. The literature research is used to investigate the literature
broadly without fecusing on the ideas of any specific scholar. A broad focus was seen
as necessary to be able to demonstrate the uniqueness of the developed construction,
e.g choosing to use environmental scanning as the theoretical approach and therefore
reviewing literature with the same focus wounld have excluded the evaluation of
methods presented in marketing related publications. The uniqueness has been demon-
strated by describing the challenges in existing methods, which are used 1o evaluate the
methods presented in the literature. Same challenges are also used to evaluate the con-
struction developed in this dissertation. The selected approach completes the literature

review and studies that have been made using metheds that are more traditional.
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3.5.1 Methodology of the Literature Search

The literature search was done in two parts, firstly searching in “Emerald publications”
and secondly searching from the whole Internet using the phrase “environmental
scanning”. The Emerald publications is an electronic marketing channel providing
publications published by MCB University Press. To simplify the text, its contenl is
hereafter called as “Emerald Publications”.

Several search methods were used: push technology, structured searches with meta—
information, established information categorization, increased keyword use possibili-
ties, reduced information space and improved ranking of search results with iterations,
to assure a good result quality. Improving relevance was the main reason why a
significant effort was put into developing a good search methedology and why several

search tactics were used in the process. The used incremental search tactics were:

1. Before the informal and the formal searches, the author was building knowledge of
strategic planning, knowledge management, environrnental scanning and competitive
intelligence through viewing related literamre with various focuses, ending up to

narrow the focus to sharing and acquiring knowledge for strategic purposes.

2. The informal search was started by choosing the information sources, and relevant
information was assured by selecting “Emerald publications” as the information
source. “Emerald publications” provides academic, good quality information with
various focuses and a fulltext search engine for Internet users, with meta—information
fields. The search criterion was built iteratively, and it was then used for formal

searching.

3. In the first phase of formal searching, all resulting articles were reviewed, and tradi-
tional and innovative metheds for knowledge acquisition for strategic planning
purposes were categorized. Concepts appearing in the relevant articles, but not
typically in other articles, were recognized and recorded, to further use them as search
criteria in the next formal searches. In conclusion, the relevance and the reliability
were improved by structured searches with meta information, increased keyword use

and reduced information space.
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4. For the second part of the formal search, the concept “environmental scanning” was
used to search articles from the Internet, which led to a reasonable amount of good
quality results. The concept was chosen because the phrase is very seldom used in any

other context.

3.5.2 Methods and Tools from the Literature

This section presents the methods and tools for scanning the competilive environment,
which were described in the literature. The methods and tools are categorized accord-

ing to the recognized similarities in them, and the challenges associated with them.

3.5.2.1 Group Methods

The following methods use group of experts as an essential part of acquiring
knowledge:

+ Expert essays are prepared by carefully chosen experts with a topic of particular
importance, providing information that is useful to long—range planning. The
essays should have a standardized format, especially for outline, length, footnotes
ete. (Gordon & Glenn 1994).

¢ Expert panels are occasions, where a small group of experts discuss and cooperate
o synthesize opinions of an important topic. Participants are asked to provide
observations and judgments about important developments that are underway,

expected and suggested by other panelists. (Gordon & Glenn 1994).

¢ Delphi is 2 method of forecasting based on expert opinion and seeking the group
opinion through consensus. The method gathers expert opinions on happenings in
the competitive environment containing reiteration and feedback after each round.
(Van Vuouren 2001; Kaynak et al. 1994; Delphi 2003).

*» GSV (Gearing—Swart—Var's) technique is similar to Delphi method, however it
does not seek expert consensus. (Kaynak, Bloom & Leibold 1994).
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= Delpbi Conference is one of the innovations using Delphi method, where a
computer system facilitates individuals to communicate rapidly in generating the

forecast and forming the group opinion. (Kaynak et al. 1994).

e Think tank is group methodelogy used for analyzing the environmental context and
deciding on recommendations for responding strategies. (Morgan & Hunt 2002).

The positive feature of these methods is the possibility of providing good quality and
well-analyzed results. The results can be presented in the form of explicit knowledge
and artifacts that are easy to distribute in global organizations. The results can be
recent, relevant and reliable, if they are prepared on request when a certain strategic
decision needs to be made. If the artifacts are not prepared on request for a specific

purpose, their fitness for use might be lower.

Managers” willingness to acquire knowledge through discussions is not considered in
these methods, where knowledge is shared with managers using artifacts, The use of
these methods requires plenty of time and cost, and therefore they are not suitable for
continuous scanning in most organizations. In addition, when using expert panels,
Delphi, Delphi Conference and Think Tank, most innovative opinions can be neglected
when a group consensus is sought. This means that the results might not facilitate the
company to differentiate, and succeed based on the use of non-trivial knowledge of the

competitive environment.

3.5.2.2 Traditional Methods and Tools

The following methods and tools have been categorized as traditional methods, as
either they are methods that have been described in the literature during recent decades

or they can be seen as variants of such methods and tools:

s SWOT is one the most commonly used tools for strategic planning, combining
company’s external and internal aspects for analysis. SWOT encourages discussion

and facilitates it by suggesting issues to consider and analyze (Curry 1996).

» Computer-based SWOT works similarly, suggesting topics, which are either

generic or based on data in the information systems, e.g. in executive information
systems (EIS). (Curry 1996).
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¢ Trend-impact analysis projects future trends from past information. (Van Vuuren
2001).

¢ Scenario building and analysis means developing a time—ordered sequence of
events bearing a logical cause and effect relationship. The final forecast is based on

multiple options, each with its own probability of oceurring. (Van Vuuren 2001).

¢ Competitor scenarios are used for understanding competitors’® potential moves as
well as the potential emergence of new rivals. Scenarios examine jn which market
segment the competitor will compete, how it will compete and what is its target.
The sceparios can be made either unconstrained (posing any questions) or
constrained. (Fahey 2003).

*» War gaming is used to experience decision—making in simulated conditions. The
method recognizes the imporiance of identifying alternative courses of action

rather than simply one proposal. (Mc Nelly 2002).

These methods are efficient for synthesizing, analyzing and summarizing information
‘of the competitive environment. The methods cannot be used alone to scan the
compelitive environment conmtinuously, however, they could be part of a bigger
framework, as a set methods out of which one or several could be picked. The methods
encourage combining business and technology considerations, and reducing the
amount of shared information, e.g. by filtering or synthesizing. The information is also
integrated with existing information. The methods also improve sharing expertise

within the company.
3.5.2.3 Information Systems

The following methods and tools ntilize information technology as its essential part:

¢ EIS (Executive Information System) is an information system storing and provid-

ing data for execulive managers. (Curry 1996).

s CIS (Competitor Information System) is an information system built, using intelli-

gence, for managing the data of competitors for strategic planning purposes. It is
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built after identifying key strategic issues, strategic competitor groups and analysis
made based on this information. (Fletcher & Donaghy 1994).

e SIS (Stategic Information Systems) is an information system built to collect and

store data for management. Libraries could be collecting this data (Adams 1995).

Building an information system that is utilized to collect, store and provide data could
be an efficient means to manage the information. Such systems must be part of a
bigger framework and process to be used for knowledge acquisition, construction and
sharing. Such systems are especially suitable in distributed environments, and they
could be applicable for continuous scanning as well. From the presented systems, the
Strategic Information System could be the best approach, since it is not limited for

executive use only as EIS, or for competitor information only as CIS.

3.5.2.4 Frameworks

The following frameworks are wider structures designed to enclose a sequence of

several activities;

¢ Issues management has been presented by Ansoff. It consists of the following
phases that were originally presented by William L. Renfro: 1. Issues are defined
based on emerging issues are noted based on literature, conferences or Delphi, 2.
Issues are evaluated, their probabilities and impacts considered and they are priori-
tized 3. The top 3-5 consensus strategic issues are selected 4. Strategy is selected
(Gordon & Glenn 1994). A strategic issue is an event, change or forthcoming
development that is likely to have an imporant impact on the organization.
Diagnosing the strategic issues is central to the whole issues management
framework. (Liu 1998).

¢ QUEST is a scanning procedure helping to share views and to develop a shared
understanding of high priority issues, options, eventualities and thejr implications
for organizational strategies and policies. It produces a} a broad analysis of the
environment b) assessment of the capacity and strategic options for dealing with
the environment. The procedure involves four phases, which are preparation,

scanning workshop, intermediate analysis and strategic. options workshop. Quest
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uses workshops in scanning and assessing the strategic options for the organiza-
ton. (Gordon & Glenn 1994),

Issues management and QUEST are very attractive holistic approaches, providing a
framework to scan the competitive environment. As sach, they do not offer solutions
to most of the recognized challenges, e.g. combining business and technology
considerations or scanning the whole competitive environment instead of only custom-
ers, or managers” preference for using their informal networks as source of informa-
tion. However, the frameworks do not prevent combining them with methods or tools

that would provide solutions for those challenges.

3.5.2.5 Other Methods

The following methods and tools do not belong to previous categories for various

reasons, and therefore they are described here as “other methods™:

* Hit management means that search results are stored with explanations and shared

among other users, agents, push technology and filters. (Wheelwright 2003).

¢ Government agencies can be contacted and asked to provide data, this can be done
with low costs. However use of government agencies to acquire knowledge might
be slow. (Malhotra 1996).

* Investment communities can have company data that is not widely available for
other users. (Malhotra 1996).

» Surveys and inlerviews provide in—depth perspective to strategic issues. (Malhotra
1996).

s Onp-site/drive by observations are used to note visible changes e.g. a competitor
constructing a new building, full parking spaces, information on suppliers or
customers, etc. (Malhotra 1996).

e Reverse engineering means observing and investigating competitors” products to

understand betier their quality and costs. (Malhotra 1996).
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= Benchmarking as a research tool has become more popular because it indicates
how to eliminate excess capacity, outsource or rmodify existing processes. Process
benchmarking highlights the activities and processes, where the firm has superior
performance or cost advantage compared to its competitors. Specific process
benchmarking partnerships are established to facititate the benchmarking, (Ralston,
Wright & Kumar 2001).

These methods are efficient when acquiring knowledge of certain issues of the
compeltitive environment. As the methods are quite laborious to use, they cannot be
used alone to scan the competitive environment continuously. However, the methods
could be part of a bigger framework and process as an additional package of methods
that could be used on need basis. Hit management is a method that is well suited for
distributed use, and therefore it could be an essential part of the process used for

sharing the acquired knowledge in distributed organizations.

3.5.3 Analysis of Methods and Tools

Table 7 presents the frameworks, methods and tools described in the [iterature and how
they utilize bumans, computers, or both, in scanning process. Most of the described
methods for scanning the competitive environment concentrate on either processing
the information by people or processing the information by computers, without
combining them. On the other hand, it is noted that most of the methods rightly
concentrate on providing analyzed information for the managers, instead of purely
acquiring more information of any kind on the competitive environment. In addition,
no such methods or tools were found which clearly recognize and focus on the gap

between the developed tools and the managers’ style of acquiring knowledge.

In addition, currently available computer based tools are not flexible or tolerant; they
are incapable of solving or assisting in solving fragmented problems without human
intervention for further refinement of the acquired information. This phenomencon has
been also recognized by Keijola (2003). Table 8 presents the methods with respect
how they influence the challenges that were listed in the Table 1. Table 8 show that the

methods can belp 1o decrease or eliminate some of the challenges, however these
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methods and tools cannot tackle all the challenges. Therefore, a more comprehensive
framework consisting of several methods is needed to improve the overall situation of

acquiring and sharing strategic knowledge of the competitive environment.

Table 7.  Methods, tools and frameworks proposed or described in the literature, and their
relation to using people, computers, or both.

Method People Computer People and

compuler

Expert panel

Expert essays
Delphi

GSvV

Delphi conference X
Think tank
Hit management X

A kA B b

>

Govermnment agencies

Investment communities

Surveys and interviews

On-site/drive by observations

Reverse engineering

Benchmarking
SWOT

Computer based SWOT X
Scenario building

e L A R ks

»d

»

Cormmnpetitor scenarios

5

Trend-impact analysis

War gaming X
EIS {(Executive Information Systems) X

»

CIS (Competitor Information Systems)

SIS (Strategic Information Systems) X

>

Issues management
QUEST X
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Table 8.

challenges.
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Evaluation of the positive influence of the methads, tools and frameworks on the

FOCUS

Hit managemenl

Govammenl agencies

Invesimanl communi{ies

Surveys and Inlerviows

On-sile/drive by chsarvations
Raversa enginearing

Banchmarking

EIS
Cis
8IS

Sharing tacit knowlzdge
and sharing axpertise

»| Expent panel

| Expart essays
»| Delphl
| GSY

#{ Dalphi conlerance’
»| Think tank

»| swoT

»| Computer based SWOT
»| Scenario building

»| Compatilor scenarios

> Teond-impaci analys!s

»| War gaming

»| Issups managemenl

»| QUEST

Continuots and
systematic scanning

Y

e
e

Full tex search
methodologies and the
Internet, as the source
of the competitive
envinnmanl
information.

Adequale resources for
scanning

Combining business
and technology
considerations.

Scanning he complele
competitive

emvironment, instead of
focusing on customers

Fiftering information for
managjers whe suffer
from infa stress

Providing summarized,
analyzed, synthesized

infarmation

New information is inte-
grated into lhe existing
information of the
organization.

compuiers and humans
s ulilized by integraiing
them irto the same
scanning process,

Various sources of
information, e.g. online
infermation, am used
lor stralegic dedision
making.

|U53 ol strengths of
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3.5.4 Evaluation of the Literature Search

Because the literature search was done in twe parts, the first search from “Emerald
publications” and the second search from the whole Internet using the phrase
“environmental scanning” for searching, so the search space was wide enough. The
“Emerald publications” is known as good quality information source, providing

reliable information, and therefore the results are considered reliable.

Concept environmental scanning is commonly used for acquiring knowledge of the
competitive environment, and consequently ils use provided relevant information.
However, since it has been used by a limited group of researchers, utilizing it for all
searches would have provided too limited perspective for receiving understanding of
all avajlable methods. The results are relevant, because the search criterion was devel-
oped in iterations, and with an extensive amount of effori. Selected articles were pub-

lished during the past 10 years; consequently, they are recent enough for this context.

Several methods were used to assure good quality results: push technology, strucnured
searches with meta—information and established information categorization, increased
keywaord use possibilities, reduced information space and improved ranking of search
results with iterations. The use of these methods increases information quality when
searching for information with full-text search engines {Gelle & Karhu 2003).

In conclusion, the search results are of good quality. The quality is based on an exten-
sive amount of articles and other articles that were read, based on jterative develop-
ment of the search criteria, the two different formal searches that were done within two

different search spaces, and the various search methods that were used.

3.6 Enhancing Acquiring and Sharing of Strategic Knowledge

3.6.1 Enhancing Acquiring Of Strategic Knowledge

The skills to prioritize, synthesize and find available information are required to

manage information and to provide good quality information (Karhu 2001). In strate-
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gic planning, managers are asked where they allocate management attention, since all
aspects of the competitive environment cannot be scanned and analyzed (Davenport &
Beck 2001). According to Hedelin and Allwood (2002), tools and information
technology must support allocating management attention to the most relevant points;
the required information is retrieved and integrated, and extemal information is made

available in a more consistent and integrated way.

The improvement activities for acquiring and sharing strategic knowledge could be
aimed at finding and developing appropriate methods and tools to filter information
that would provide goed quality of information to the decision—makers. The challenge
in filtering information is knowing which change in the environment is significant. The
difficuley of filtering has been described by some scanning experiences, e.g. by
Pashiardis (1996). Advanced filtering activities are described by some authors, e.g. Xu
and Kaye (1995} have proposed that the optimal solution can be a human—computer
systematic scanning process that also filters the information. In addition, they describe
that more research is needed on how to integrate existing information into results of
the scanning. (Choo 1997; Correia & Wilson 2002).

Typically, articles describing information management systems explain how to acquire
strategic information, neglecting to describe human scanning activities. On the other
hand, arnticles describing human activities in planning strategy neglect combining
computers into the process descriptions. Therefore, a clear gap in the descriptions is
identified. The combination of intermal and external information calls for humans o
process the information — such activities would be too complex for computers to

perform successfully.

The best filtering of information, that is filtering that can provide good guality resuls,
happens through humans, who summarize information, highlight, interpret and provide
rich, nuance communication. Human superior performance in filtering is based on the
need for expertise in the topic in order to recognize correctly which piece of informa-

ton and which change in the environment is significant.

In addition to advanced filtering practices, good information sources are needed. As

the goal is 1o outwit and outperform competitors, scanning by utilizing traditional
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sources is not good encugh; the possibilities provided by the Internet are to be used, as
the Internet is the richest information source of the future. To beat the competition,
information should be utilized better than the competition is able to do.

3.6.2 Enhancing the Sharing of Strategic Knowledge

Another gap is identified in the articles descrbing environmental scanning or strategic

planning:

¢ Articles describing information management systems do not recognize that manag-
ers making strategic decisions do not in practice use such information management
systems, and therefore they do no recognize the importance of knowledge sharing

between users and managers.

* Anicles describing strategic planning do not describe the use of IT based tools
since busy managers do not have the time and skills to use such tools. Therefore,

these articles also neglect the importance of knowledge sharing.

Besides the gap in the descriptions, existence of the same gap in current practice is
demonstrated by the fact that execulives do not name competitive intelligence as one
of the tools that they nse in strategic planning (Taoner, Haapalinna, Seppils, Stenfors
& Syrjinen 2004).

To improve scanning, Choo (1997) proposes utilizing the specialized knowledge of
industry experts, outsourcing some scanning and using information technology to
guarantee variety e.g. using automatic searches and retrieval systems, i.e. software
agents and push channels. Traditionally, company librarians or separate competitive
intelligence funcions have been used to scan the competilive environment. In addition,
some organizations have staried to use specialized analysts, e.g. by utilizing one of
today’s trends and outsourcing the information amalysis to analyst teams in India.
However, these companies still seem to lack the essential understanding to combine
these analyst activities into effective knowledge sharing activities between the analysts

and managers making the strategic decisions.
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Underwood and Breeding suggest that sharing and discussing knowledge of the com-
pelilive environment can be enhanced using information management systems, e.g.
portals or LN (Underwood 2002; Breeding 2001). However, it is important to notice
that the knowledge expert acquires is tacit knowledge, and such knowledge is difficult
to share. Sharing the knowledge requires that the knowledge is first ransferred into
explicit knowledge and later on combined with reponts, etc. Therefore, other forms of

kmowledge sharing are needed as well, e.g. discussions between managers and experts.

When considering the possibilities of enhancing the acquiring and sharing strategic
knowledge, it has to be kept in mind that for a lean enterprise, lack of resources for
establishing a separate business intelligence function demands that acquiring knowl-
edge must be integrated into other processes and into the decision making system, e.g.
into strategic planning (Womack & Jones 1994). Therefore, practices that would suit
such integration need to be developed. Too often organizations select and describe
procedures, that should be done in an optimal resource simation, and do not realize that
the plans will fai] because of the lack of resources that can be used for performing the

planned activities.
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4 CONSTRUCTION FOR ACQUIRING AND
SHARING OF STRATEGIC KNOWLEDGE OF
THE COMPETITIVE ENVIRONMENT

The objective of the dissertation is to develop a framework including appropriate
methods and tools for acquiring and sharing strategic knowledge of the competitive
environment, which will be used for strategic technology planning purposes. In
addition, continuous scanning, as focused on opportunity finding and contributing
proactively to the organization, has been selected as the construction approach that fits

well with a dynamic competitive environment and continuous strategic planning.

Until now, knowledge management literature and envircnmental scanning literature
has been presented, with the purpose of understanding the acquiring and sharing of
strategic knowledge of the competilive environment. The challenges in current
practices of scanming the competitive environment have been listed, and the current
practices used by different organizations have been described. It has been noted in
particular that existing practices do not combine computers and humans into system-
atic scanning process, and that managers are not actually using information systems to
scan the competitive environment. Managers rather acquire their knowledge from their
informal networks. This chapter briefly describes the developed construction that
enhances the acquiring and sharing of sirategic knowledge of the competitive

environment, and its connection with the existing literature.

In the first sections of this chapter, the developed framework for sharing expertise, the
Expertise Cycle, is described. Afterwards, the framework for acquiring and sharing
strategic knowledge is presented in more deuail, the Strategic Knowledge Cycle, and

especially its application for strategic knowledge of the compelitive environment.

As discussed earlier in this chapter, environmental scanning literamre describes that
the best filtering of information resulting in good guality information happens through
humans. The humans filtering the information have a similar role to knowledge stew-
ards, as described in the knowledge management literawre. Therefore, the proposal is

1o combine the ideas of environmental scanning and knowledge management Lo create
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a construction, where knowledge stewards acquire, collect, filter, create, document,

store and share strategic knowledge of the competitive environment.

Acquiring and sharing strategic knowledge of the competitive environment using
external knowledge stewards is appropriate, due lo the tacit nature of knowledge, its
distributed form, and, most of all, because strategic knowledge is so important to the
company that additional asscciated costs are justified. Besides documenting strategic
knowledge, the experts need to become familiar with the managers, becoming part of
their informal network. Experts should be known as compelent, reliable and trustwor-
thy discussion partners. This is very imporant, since, for managers making strategic
decisions, it is extremely important to know people they can trust enough to ask for in-
formation discretely. The importance of establishing networks for sharing information
on the competitive environment, the importance of the perceived credibility and trust-
worthiness of deliverables and persons sharing their knowledge has been discussed by
some publications, e.g. (Prescott 2001; Prescott, Herring & Panfely 2001).

41 Features of Strategic Knowledge of the Competitive
Environment

Strategic knowledge of the competitive environment is an overview, a holistic view, of
the whole competitive environment. Therefore, acquiring this strategic knowledge
requires an extensive knowledge base as a starting point, to form opinions about the
competitive environment and to intuitively and successfully analyze new issues and
recognize which change in the competitive environment is important. Seeing the whole
instead of separated details, and seeing interrelationships instead of static snapshots are
needed. In addition, knowledge of the competitive environment is very difficult to
describe because of the subjective opinions and future predictions that are attached to
it, and prognoses or conclusions that are not often verbalized or analyzed. Therefore, it
is concluded that strategic knowledge of the competitive environment is one form of
expertise, and descriptions of acquiring and sharing expertise apply to acquiring and
sharing strategic knowledge. As the experi and manager acquires new strategic knowl-

edge, so his own expertise grows,
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As discussed, describing strategic knowledge of the competitive environment is diffi-
cult. On the other hand, in a global organization kmowledge of the competitive environ-
ment is distributed to several people, each knowing only a minor part of the whole, and
each of these persons are in different locations. Consequently, sharing, collecting and
analyzing the knowledge of each of these persons is very important in acquiring
adequate knowledge lo be utilized in successful strategic decision making. However,
as most of the experts are not motivated and skilled in documenting their own knowl-
edge, or they do not bave time for it since they priortized other tasks, knowledge

stewards can be used to document their knowledge.

4.2 Experlise Cycle, Framework for Sharing Expertise

As stated earlier, success requires the best market information and the ability to react
to it quickly. Therefore, the competitive environment needs to be scanned continuously
and systematically. Experis, knowledge stewards, are used, since managers, who do
not have encugh time to scan the competitive environment themselves, typically
acquire knowledge by asking questions from other people they trust and are in comact
with, and who are capable of understanding the business and technology aspects. Con-
sequently, the goal for the framework is to compress distributed expertise and to make

it accessible for managers and other employees by converting it Lo explicit knowledge.

The Expenise Cycle is used as a framework to describe the process of how experts
acquire and share knowledge among the expents, see Figure 2. Knowledge stewards
interview other experts to document their knowledge, their behavior and parts of their
reasoning, and their internal models. Knowledge stewards form their own intemal
models of the issue and document them, converting them into explicit knowledge, e.g.,
into written descriptions and instructions. A feedback loop with the experts assures the
quality of the content. Other people learning about the topic, knowledge seekers, can
easily use the resulting explicit knowledge, and with their own experiments create their
own mental models abont the issue. The phases of Expertise Cycle are called a)
knowledge acquisition, b) knowledge construction, ¢} information distribution and d)

information interpretation. (Karhu 2G02).
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Expertise Cycle
Knowledge acquisition
by interviewing and Knowled_ge
sharing the expertise construction and
between individuals documentation
Tacit Knowledge
Expticit Knowledge
Information
Interprefation: reading Reports and summaries
the documents, of competitive
experimenting, forming environment
imtemal models

Figure 2.  The Expertise Cycle is used as a framework for creating and sharing expertise.

The Expertise Cycle resembles the knowledge spiral presented by Nonaka (1991} and
later Von Krogh et al. (2000). The knowledge spiral presents knowledge creation
interactions in an overall enabling context: originating, converting, documenting and
internalizing the knowledge. The main differences between Expertise Cycle and
Knowledge Spiral are the emphasis on knowledge sharing vs. knowledge creation, the
type of knowledge, physical location of the knowledge and the amount of owners of
the original knowledge. The Expertise Cycle concentrates on knowledge sharing,
instead of knowledge creation, it discusses sharing expertise that is typically distrib-
uted among different people and in different physical locations. The Expertise Cycle,
its theoretical background and its use for two different purposes are further described
in article 2. (Karhn 2002)
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4.3 Strategic Knowledge Cycle, Framework for Sharing Strategic
Knowledge

This dissertalion proposes that systematic and informal competilive environment scan-
ning for strategic technology planning should be done in complementary parts of the
same framework, called the Strategic Knowledge Cycle. The phases of the Strategic
Knowledge Cycle are connected by experts belonging to the informal network of
managers. See Figure 3. The Strategic Knowledge Cycle is similar to the Expertise
Cycle with the main difference being that the managers use discussions with the infor-
mal networks alongside explicit information in order to acquire strategic knowledge.

Pirttild (2000) has divided competitive environment scanning into two parts:

s Informal scanning, mainly based on “mouth to mouth” information and informal
networks
e Syslematic scanning, based on public information available in the competitive

environment.

Therefore, the Swmalegic Knowledge Cycle resembles the framework provided by
Pirttild. However, it adds the steps of scanning the competitive environment and their
description, based on the knowledge management approach, and it adds actors
performing these steps. The Smategic Knowledge Cycle is drawn from the organiza-
tional perspective. The cycle would look different, if it were drawn from the experts”
or managers” perspective. For example, the cycle from the expert perspective would
resemble the Nonakas SECI model. (Nonaka & Takeuchi 1995).
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Strategic Knowledge Cycle

Expert: Knowledge
acquisition by
interviewing and
sharing the expertise
between individuals

Trust Expert: Knowledge
construction and
documentation

Strategic decisions
Manager: Information Expert: Transfer of
interpretation by sharing reports and sumrmaries
info with experts and of competitive
reading documents environment
~AA

Trust

Figure 3.  Strategic Knowledge Cycle presenting how strategic knowledge is construcied
and wransferred.

In short, the phases of the Stratepgic Knowledge Cycle are knowledge acquisition,

knowledge construction, information distribution and information interpretation.

+ Knowledge acquisition: experts scan the environment systernatically, using
advanced tools, interviews and knowledge-sharing between experts. They leamn

by using given methods and tools, their personal creativity and learning skills.

¢ Knowledge construction: experts externalize, analyze, summarze and
document the knowledge they have based on the knowledge acquisition phase.
Experts analyze and synthesize the information, considering which piece of

information is significant.

s Information distribution: explicit knowledge in the form of artifacis, e.g.
reports and summaries, is constructed, published, transferred and shared.
Experts analyze and synthesize the information, considering to which issues

managers should give their attention, The distribution of information happens
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through discussions, electronic and paper reports, but also with modern portals.
Using portals enables people, e.g. experts and middle management, in
distributed locations, to acquire knowledge and understand better the strategic

decisions made by top management.

¢ Information interpretation: managers acquire knowledge about the competitive
environment by sharing strategic knowledge with their informal networks and
reading the artifacts. Trust and other relational dimensions of relationships are
important for managers to receive the correct information. Therefore, the
experis should be part of the informal networks of the managers in order to be

used as sources for strategic knowledge.

4.3.1 Knowledge Acqulsition and Construction

Experts scan the competitive environment systematically and constantdy. They
interview different experis and use competitive intelligence tools, especially tools
based on medem full text search engines, to acquire information from the Internet.
When the expers interview other experts, the aim is to document their tacit knowl-
edge, behavior, reasoning and internal models. Trust and personal relationship with
people interacting in the interview are the basis for good results for knowledge
acquisition. Information from the news providers, patent databases and from the
competilors” Internet pages are automatically scanned by advanced competitive intelli-
gence tools, and the filtered information is forwarded to the expert or to a portal used
by the expert. Because of these automatic features, experts have more time for inter-

views and knowledge construction.

As a result of the interviews and the information provided by the tools, knowledge
construction begins. The experts form their own internal models of the issue, document
their knowledge and analyses, transferring them into explicit knowledge. The tools are
used to search for information on certain interesting issues that have significance for
analysis, e.g. actions from certain competitors related to acquiring new markels or

patenting for important pieces of emerging or key technologies.
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Knowledge construction requires good skills for expressing the knowledge through
documentation, but in addition it requires a broad view of the whole competitive
environment, enabling the expert to filter the information based on a view about which
piece of information is not significant, and to what issues managers should allocate
their attention. Managers must know the experts beforehand, in order to recognize

them as reliable, knowledgeable and trustworthy persons.

Experts need to use various information sources, e.g. interviews with other experis, '
on-line information databases and the Internet to develop their own expertise on the
topic, and to assure that variety of informatien is used for strategic purposes. In
addition, knowledge stewards need to document their knowledge, paying special
attention to mentioning used sources as reference, and providing links to additional
recent, relevant and reliable information sources that can be used for additional
information on the topic and for analyzing the reliability of the material. Using
references and links, managers are able to evaluate the reliability of the provided

information, and themselves seek more Information.

4.3.2 Information Distribution and Interpretation

Experts analyze and synthesize the knowledge, consmucting explicit knowledge, taking
into account what are the issues to which managers should allocate their attention.
Experts distribute the construclions using artifacts, in explicit knowledge, enabling
individual tacit knowledge to become organizational knowledge. Reports were earlier
used as one of the most important forms of explicit knowledge, however nowadays
reports are often replaced by power point presentations. This is unforwunate if presenta-
tions mean loss of exposition and loss of right level of detail, which would be needed
to judge the usefulness of the information. Other people learning about the topic,
knowledge seekers, can easily use the resulting text and their own experiments to
create their own mental models about the issue, if the information is distributed with a

well-planned process and tools, e.g. publishing information using intranet portals.

The information available for knowledge seekers is distributed into different locations,

with the name of the author, and consequently knowledge stewards are likely to be




ACTA WASAENSIA 69

contacted by other experts that they have not been in contact with before. The network
of experts the knowledge steward can use for his future interviews is therefore
increased. As the experts have already established trusting relationships with the
managers, during their discussions that are organized monthly, weekly or on demand,
experts share their knowledge with managers. Besides the discussions, reports and
references to good information sources are provided. They can be provided using
portals, which is a practical way lo provide information, since it allows the storing
information in a structured way and updating the content when new information
appears. During discussions, experts receive feedback on which part of their
lmdwledgc is considered interesting and important, and therefore they are able to

improve their own knowledge creation, filtering and analyzing practices.

4.3.3 Summary

This dissertation discusses acquiring and sharing strategic knowledge of the competi-
Hve environment, knowledge that is of good quality, and hence used for strategic
purposes. In the folowing description, the abbreviation T represents tacit knowledge

and E represents explicit knowledge.

To be successful in making strategic decisions, the internal jnformation and the exter-
nal information sheould be utilized. Especially important is to utilize the expertise
distributed to several expens within the company. The target of the knowledge sharing

is presented below.
Experts Manager
T > T

The challenge in sharing the knowledge as presented above is that sharing tacit knowl-
edge is a difficult and time—consuming task. On the other hand, managers would need
to benefit from the knowledge of several experts. As managers are typically much
occupied with several issues, they do not have enongh time to acquire knowledge as

presented above.
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Some literature recommends that tacit knowledge should be shared by requesting the
owner of the tacit knowledge to document it. The documented knowledge would be
shared using artifacts. The process is presented below.

Experts Expert documents Manager

T > E-> T

The challenge of the previous model is that experts are seldom motivated or skilled to
document their tacit knowledge — as documenting tacit knowledge is a very demanding
task. Therefore, despite the requests, the knowledge is left undocumented. To address
this challenge, some literature propeses the use of knowledge stewards to acquire
knowledge from the experts through trusted relationships and to interact with them,
e.g. using interviews and doing things together. The knowledge steward then converts

his tacit knowledge into explicit knowledge and documents it.

The knowledge is shared with managers using discussions, during which the manager
has the possibility to ask questions, Partly the knowledge tums into explicit knowledge
and partly into tacit kmowledge. Especially the conversion into tacit knowledge
happens through intemalization of the knowledge when making the strategic decision

and following the outcomes of such decisions. The framework in this dissertation is

presented below:
Experts Knowledge Knowledge steward converts Manager and knowledge
steward and documents steward
T = T > E@E&T = T&(E) -

The knowledge steward acquiring the knowledge and sharing it with managers should
receive feedback on how useful the knowledge was in the decision making; and conse-
quently he/she is able to understand the information needs even better, and will be able
to provide even bemer quality of information next time. This is especially important
since the target is to provide methods and tools supporting continuous scanning
through continuous strategic planning. The selected form for knowledge acquisition

and knowledge sharing, the Strategic Knowledge Cycle, enables such a feedback loop.
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4.4  Business Technology Portals

Business Technology Portals (BTPs) are knowledge acquiring and sharing portals,
providing single point of access to all business and technology relevant information for
a certain business. Construction includes usage of portals similar to Business Technol-
ogy Portals to facilitate sharing and acquiring knowledge. Business Technology

Portals contain

= information, typically summaries and analyses, written by different experts, with
the help of questions guiding the consideration of sirnilar issues and use of a
standard form in documenting the knowledge (method similar to expert essays
3.5.2.1 Group Methods)

s information provided and filtered automatically by the full-text search engine, e.g.
from news services

» advanced customized tools that can be used to acquire more information, ¢.g. from
competitors” pages

» links to other relevant information sources, picked by the experts (method similar
to hit management 3.5.2.5 Other Methods).

The Business Technology Portals are customized to provide information on the
business unit, using the capabilities of modem full-text search technology and some
other more simple methods. The customizations are based on the names of the
competitors, names of the main customers, and names and short descriptions of the key
technologies of the unit. In addition, a patent search profile is built to filter information

related to the published patent applications.

Business specific news is presented on the froat page. The content in the porials is
divided into four categories, Customers and Market, Competitors, Technologies and
Tools. The Customers and Market category is further divided into subcategories, e.g.
Market Segments, Market Channels and Key Customers. Competitors are divided into
subcategeries like key compelitors, challengers and substitute products. The Technol-
ogy category is divided into subcategonies like Key Technologies, Emerging
Technologies and Patents. The subcategories Key Customers, Key Competitors and

Challengers contain a page or pages for each of the companies, presenting basic data
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about the company, SWOT analysis of the company, company specific news feed and
analysis of the compelitors” products and the competitors’ patent portfolio. If possible,
also a list of key persons is included, e.g. experts mentioned in the patent applications

or experts presenting important scientific findings in conferences.

The tools for acquiring mere informatien, e.g., customer, competitor, technology and
article search tools were built. In addition, tender search tools, news storage search tool

and patent search tools were built

As described, experts use the Business Technology Portals as the source of competi-
tive environment knowledge when scanning the environment. In addition, the experts
use the portals to document their jmowledge, e.g. writing summaries of different
competitors, concentrating on explaining important changes and how they could be
capable of threatening the position of the business unit or what kind of significant new
opportunities they could create for it. This information is then usable, in addition to the
technology managers and other managers, also for other experts and information

seekers within the global corporation.

4.5 Information Sources for Scanning the Competitive
Environment

Since technology is considered an especially important driver for strategic change
when creating the technology strategy, this dissertation proposes and explains, besides
traditional information sources, use of information sources that can be used to scan the
key and emerging technologies of a business unit. This is important since using
standard industry information sources will not help the company to beat the competi-
tion. The need to beat the competition has been described by Fahey (1999), who claims
that detecting, anticipating and understanding the envircnment is the basis for

outmaneuvering and outperforming the competitors

Quality of results depends very much on choosing good quality information sources to
be searched. In addition, the methods to be utilized by the search engines need ro be

adjusted to the selected information source.
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Current search engines have significant weaknesses, e.g. construcling search queries,
arranging resulis and isolating specific types of documents are difficult tasks (Kline
2002). This construction promotes customized search engines, as a means to provide
good quality information and ease the difficulty users have searching for it. The
construction helps users in constructing search queries and finding the good quality
information. Finding good quality information is facilitated by selecting good quality
information sources for the customized search tools. Constructing search queries is
helped by tools where the user is able to view information based on a tree form catego-
rization of all the search results and from which the vser is able to start further search-
ing in a specific part of the tree structure. The following information sources are used:

news, company Intermet pages, patent information and other Internet sites.

Internet based information sources are used as the information source for the competi-
tive intelligence tools, e.g. news portals and company internet pages, as well as
scientific articles and information provided by different associations. These
information sources are selected based on careful evaluation and analysis. For
example, news providers are chosen based on the guality of the content (recent,
relevant and reliable), as well as the existence of categories of news that suits the
organization. Ready categorization of the news is appreciated, since categorization of
the information correctly is extremely difficult. The expert selects the sources for
technical information. Search engines are used to find more information sources that
are similar to the information sources that the expert picks, since it is assumed that

even experts are not always aware of all the good information sources.

451 News

News providers, e.g. Reuters, offer their own news and some providers offer catego-
rized news combined from several news providers, e.g. industry news category, which
contains subsections for utilities and the chemical indusiry. News is provided daily,
and often updated several times a day — consequently news is recent information.
News is provided by companies known for high quality newspapers and the same

information is available on the Internet; consequently, Internet news is reliable infor-
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mation. The relevance of this information depends on the context; e.g. company is

interested in the news of their own rnarkets.

Therefore, it is concluded that the quality of Intemnet news is good and it can be used
for scanning the competitive environment. Use of news and tools that support the

competitive environment scanning are described next.

Daily news is presented to a user via portal pages in the Intranet, according to (he
information categorization structure. Business news is presented on the front page,
where users can see the overall picture of new issues in their business area immedi-
ately when entering the portal. Daily news is built by utilizing the existing categories
of news providers, presenting headlines and links to the latest pieces of news on the
portal page. Since more than ten pieces of news typically appear for each specified
business field daily, links to the latest pieces are presented. Consequently, only the

most recent news can be found by observing the front page.

Scanning the technologies through the news is more difficult. The following obstacles

have been recognized:

* Keywords that describe the technology are difficult to choose.
* Normal news providers, e.g. Reuters, do not present the technical breakthroughs.

More sophisticated news providers have to be used for presenting technology

newWs.

Proposal is to download news from a news portal, which presents news from various
sources and categorizes it. The latest news is presented on the front page of the portal
with a link to a search tool that enables users to search the news archive. The search
tool arranges news either in order of relevance or in order of recentness, Users can
limjt their searches to a specific period. The search results are presented with a title

and with automatically generated short summary, containing a link to the entire text.

Daily news and news storage enable users to:
a) scan the competitive environment daily

b) search for specific information from the news archive.
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Since users ofien want to focus Lheir attention on a certain compelitor or customer, a
news categorization feature is created. Competitors are already categorized in the
portal inte different competitor types, e.g. key competitors, challengers and start—up
companies or to competitors in engineering or competitors in services. Therefore, the
news s first divided into these main classes and furthermore into competitor type
subclasses. The users are able to view the news through the tree structure and to search
for pieces of news within a certain category or subcategory. In addition, special catego-
ries can be included, e.g. acquisitions or patents, to monitor the latest important
technology news. News categorization facilitates a better way to monitor the

competitors through news.

The presentation order of news can be arranged according to certain competitors or pe-
riods. Based on this structure, users are able to receive a news notification of the latest
news, e.g. weekly news summaries of all the customers or competitors of their interest.
Sending a notification activates the users to scan the competitive environment. Without

a reminder, the nsers are occupied with other issues and will not enter Lhe portal.

4.5.2 Company Internet Pages

Competitors and customers offer much information about their products and activides

on their Internet pages. However, better ways to use this information should be found.

To uiilize information on the company Internet pages, search tools that search competi-
tors or customers Internet pages is needed. The search space is restricted to the
company domain or even a small section of it. Each search tool contains a set of
companies that can be searched at the same time or separately, ¢.g. searching for
information on a certain technology or customer from the Internet pages of a competi-
tor. Idea is to enable fast searching of certain piece of information from several
sources, €.g. searching with the name of the key technology, experts are able to scan
fast what the competitors and customers are stating about the technology in their
Iniernet pages. Altematively, cooperation between companies, €.8. two competitors or
between a competitor and a customer could be recognized becanse of issues mentioned

either in the news or on the Internet pages of the companies. Building a separate search
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tool for searching in company Internet pages is important for two reasons: since many
companies manipulate the search engines that are in their Internet pages by giving
higher priority 1o information that they want to show, e.g. press release, more objective
search results can be found by building cur own search tools. By searching for the
same issue from several competitors at the same time, users are also able to find the

results needed fast, consequently saving lime and money.

Scanning changes in the Internet pages is easy if the search tools are built by indexing
the competitor Internet sites using full-text search engine, e.g. Verity. Indexing the
sites daily epables comparing the indexes over two days, and therefore indicating the
changes that have been made. However, according to experience, following the

changes in the Internet pages do not interest people scanning the competitors.

Since most of the information provided in the company Internet pages is not typically
interesting for competitive environment scanning, only financial reports can be
scanned. Financial reports are searched, e.g. annual and quarterly reports, and they are
presented in the poral on the competitor pages automatically. Since financial reports

are typically named alike, they are easy to recognize with the search engine.

45.3 Patenis

Not alt the information on competitors® furre actions can be found con their Intemet
pages; some part of the future direction is kept a secret. The infermation in the patent

databases is utilized to reveal these secrels.

The patents are downloaded from a commercial Intemnet service and inserted into a
well-structured database. For scanning patents, a patent scanning profile is created
wilh a patent attorney or patent officer, and afterwards this profile is used to dynami-
cally present the latest information from a database. This information can be viewed
according to centain predefined analyses, e.g. companies, or subcategories of technolo-
gies. Each view enables users to go deeper iato the information strucmure, finally

presenting the full patent.
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The patents are to be monitored weekly. Therefore, the users can weekly monitor the
latest patent applications, and receive notifications of new patents in a certain key
technology based on registration. Although the information collection process and a
big part of analyses are automated, the final analysis “What does this mean to us?” has
1o be done by the experts.

4.5.4 Technical Information

Scanning technology development is difficult to automate; often no prominent source
of information for a given technology exists on the Internet. Information on a technol-
ogy is rather scattered in the individual Internet sites of researchers, universities, and
research organizations or company R&D departments. Consequently, the first step is to
manually search the Internet to find relevant pages and evaluate the quality of their
content. After identifying the correct sources, either they can be linked into the portal

or a sirnilar search too] can be built to what is used 10 search competitor Internet sites.

4.6 Methods and Tools

This section surnmarizes the methods and the tools that are part of the construction.
Tools are insmuments used to support and realize the developed methods in
organizations, and they need to be customized for the competitive environment of each
business and for the available information technology. Therefore, the tools that were
developed as part of the study are presented as examples, they cannot be directly

replicated. The following tools were built:

s Customer search, competitor search, technology search and article search tools

* Tender search, news storage search, patent search and customer complaint search
tools

» (Competiler, patent and technology search tools

» Online news and patent filtering and classification tool

¢ Mail too] and portal search tool.
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The proposed methods have been developed with strategic technology planning in
focus; they are listed in Table 9. The focus has mainly an influence on defining the
competitive environment to contain technology aspects, and to finding methods and
tools that also support scanning technology developments, e.g. scanning news focusing
on technology and finding good sources of technical information from the Internet, as
described in this chapter. In addition, knowledge steward is selected from research
organization hosting very competent people, and selecting 2 knowledge steward who

understands business and technology aspects of the competitive environment.

Table 9. Methods included as an essential part of the framework.

Method

Using kmowledge stewards (expens) to acquire and share strategic knowledge. The
knowledge steward should master both the technology and business aspects.

Knowledge stewards as part of the informal networks of managers, creating a trusted rela-
tionship.

Using the Expertise Cycle in acquiring and sharing expertise among experts.

Utilizing issues management, expert essays, SWOT, wend—impact analysis, competilor
scenarios and hit management when acquiring and sharing strategic Inowledge.

Using knowledge stewards to combine internal and external information (summarize, high-
light, interpret etc).

Combining experis and computers into the same scanning process, utilizing the strengths of
bath.

Building portal providing single point of entry for different information sources that are
relevant for a business, e.g. business and technology aspects.

Customizing the portals for each business, utilizing information that is easily available, e.g.
names of key customers and key competitors.

Acquiring information from the Internet using modem full text search engines, e.g. using
news, company intemet pages, patents, organizations.

Searching and recognizing quality information sources from the Interret.

Methods to assure good quality information.

Building news and patent storage that allow using full-text search.

Building filters for information, €.g. patent and news filters.

Categorizing and summarizing information autornatically.

Utilizing notification and personalization to activate users.
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5 EMPIRICAL RESEARCH

This chapter describes the empirical research that has been made in the case company.
First, the development work done within the Business Technology Portals project is
explained. Then, the deployment and use of the construction in the case company is

described, with examples of the tools and the methods used to implement it.

5.1  Background

In the case company, technology review meetings are arranged to discuss the technol-
ogy strategy yearly/bi~yearly for updating or confirming the existing technology
strategy. The goal of the technology review meetings is to discuss and decide on the
strategic initiatives into which the business units should direct their technology invest-
ments. However, the first review meetings were mostly used by the business units to
brief the current research and development activities and to explain how well the unit
was doing. Problems, current challenges, threats or trends in the competitive environ-

ment were rarely presented to the technology management of the corporation.

However, Lhe target of the technology review meetings was much more ambitious, the
discussions between managers could lead to fruitful innovations or decisions. The
benefits of the discussions in the technology review meeting need to be seen as
worthwhile in revealing the weaknesses of and threats to the unit. Therefore, improve-

ments were needed.

5.2 BTP Development Project

The Business Technology Portals project was initiated in 2000, on the request of the
case company technology management to develop appropriate methods and tools,
which would support scanning of the competitive environment. The BTP project was
funded by the technology management through the corporate research programs. The
project team was international with Swiss, German and Finnish participants, mostly

located in their respective countries.
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In the beginning, the requircments were discussed and agreed with the technology
management. One of the first decisions was to develop a portal platform, which would
be used to generate applications for different business units. In addition, it was decided
that the tools should be built to help users in searching for and finding good qualiry
information. The project started up with a technology-orientated prestudy, in which
the possible technologies that could be used for the purpose were reviewed and
analyzed. Based on the analysis of full-text search engines, the Vegity full-text search
engine was purchased and deployed as a part of the corporate Intranet.

As result of the technology prestudy for the portal, the LN intranet with Verity full-
text search engine was selected, because the existing infrastructures contain servers
and databases around the world, and because of some additional existing services like
user administration and information security issues. In addition, the selection of the LN
intranet provided a common look and feel with other applications that the managers
and other vsers were already familiar with. The selection enabled license—free
deployment. Consequently, the development and the customization of the portals were
fast and flexible, and could be done within the available budget. However, the
selection was difficult, since it also meant compromises to the user interface and lack

of certain advanced technical features that were available in the other plaforms.

The author of the dissertation joined the project team int mid—2000. While most of the
project team concentrated on analyzing different technologies for selecting the best
portal platform, the author focused on developing the overall framework for acquiring
and sharing the strategic knowledge of the competitive environment. Experimenting
with what kind of information could be found from the Internet and the possible
information structure within the portal was also investigated by building prowtypes.

Time prevenied the managers themselves from acquiring knowledge, e.g. using
modemn tools themselves and interviewing all the relevant experts. The Technical
Wriling process for sharing expertise had been established earlier and deployed by the
author, and the Business Technology Evaluations process was another good example
of how the expertise could be acquired and shared within a global corporation. A

similar approach for utilizing expens to acquire and share expertise was selected for
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the technology reviews, together with the technology management of the case
company. Therefore, as managers typically acquire information from their informal
networks, the approach of using experts to acquire and share the information of the
competitive environment was selected. The selection was based on the good experi-
ences from a similar process used in Business Technology Evaluations, the nature of
the Imowledge to be shared, and the distributed knowledge sources.

During the first half of the second year, the actual development started with three
pilots, with two business units, and with one demo portal for marketing purposes.
Another goal of the demo portal was to provide access to some competitive
environment inforrnation to the people that did not have access to any of the business

unit specific portals.

The technology management of the corporation supported the project team by explain-
ing their experiences and best practices, and they marketed the developed methods for
the technology managers of different business units. In the middle of the second year,
the technology management sent out information on the utilized process for the next
technelogy review meetings, requesting the business units (o scan their competitive
environment using help provided by the Business Technology Portals and experts from
corperate research. The experts could be used as knowledge stewards for acquiring,

synthesizing and analyzing the information.

Some new members were added to the project team, and the team was divided into two
parts. The first part developed the information technology solutions for the portal and
for the associated tools, and methods to scan the competitive environment. The other
part deployed the portals for the business units, created supporting material, and devel-
oped business specific methods to scan the competitive environment together with the
users. The teams were in daily contact, despite the distribution of members in different
locations. Ideas and specifications for the functionality were developed in cooperation,
as well as testing of the new functionality. The two pilots and the demo portal were
used to enable fast feedback for the project team and to validate the usefulness and the

usability of the developed methods and tools during the first half of the second year.
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The pilot customers, as well as the next customers, were active in providing feedback.
Twice during the one and half year period of developing the portals, the customers
were sent an emajl encouraging them to provide their improvement ideas for the
portals. The received improvement ideas were collected and analyzed during a
waorkshop. In addition, the development team members provided their own ideas on
how the tools and the rnethods should be developed. Based on the analysis, the ideas
were categorized into issues that were to be done immediately and issues that needed
funther analyses, and also issues that were to be postponed until the first category of
ideas was completed. The ideas were categorized considering the estimated value

versus usefulness of the ideas, and the estimated work effort.

In addidon, significant effort was put into creating good supporting material for the
persons first responsible for deploying and promoting the portals in their organization,
and for supporting the users of the portals. Frequently asked questions and their
answers were collected. All the information was available from the portal pages and as
power point attachments. In addition, the use of different good quality information
sources was promoted by presenting them with links and the summary of their content.

5.3 Improved Technology Review Meetings

The technology managers of the corporation scanned the competitive environment,
with the help of experts from corporate research, trying to challenge the general
managers and the technology managers of the business units to think of the future and

the available options more thoroughly, innovatively and strategically.

The expernis from corporate research were given the task of scanning the competitive
environment and to recognize the most important trends and issues that could affect the
business unit. The expertis whose skills and competence in the specific field were
recegnized by the business unit management or group technology management, or
experts recommended by the corporate research managers were selected (o the support
technology review meetings. Experts were dedicated full time during technology
Teview meeting preparations to acquire knowledge, and further analyze and formulate

it. However, since they had advanced tools that save time in scanning different
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information sources, they needed less time than before in acquiring information.
Therefore, the experts had more time to share, to synthesize, analyze and summarize
the information and to construct the knowledge. In addition, the findings were based

on the interviews of other experts within the company, and extemally.

Business Technology Portals were built to help the expers scan the competitive
environment using the tools available from the poertal, and to share their analyses and
the summaries. The experts were guided to provide good reporis by templates and
good examples. Discussions before the meeting contained presenting the acquired
knowledge of the competitive environment to the group technology management and
to the technology management of the business unit, in order to receive feedback on the
relevance of the presented top issues and to form a consensus on which were the most

significant issues for the success of the organization.

The three most important issues were selected for further analysis. This part of the
used process reserbles the issues management method described in section 3.5.2.4,
Frameworks. For synthesizing and analyzing the knowledge of the competitors, the
experts often used SWOT analysis, and trend impact analysis, which are described in
3.5.2.2, Traditional Methods and Tools.

Afierwards, during the rest of the year experis continued to scan the compelitive
environment and especially changes and trends, recognizing what is impornant, and

reporting their important findings to managers, e.g. bimonthly or on a need-basis.

5.4  Deployment Examples

This section presents experiences and leamings from deploying the Business Technol-
ogy Portals, associated tools and methods in the business units around the case
company. All together there were 10 portals deployed by the business technology
portal project team, before handing over the developed framework, tools and methods
10 a business consulting unit within the case company. The described cases have been
picked as typical examples to represent the deployments, with successes, but also with

some challenges and problems with various aspects as well. Nine of the 10 portals that
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were deployed in the business units stll exist afier approximately three years of
starting up their deployment. However, in most cases not all parts of the planned
content is actively updated, due to lack of time of the people assigned to maintain the
portals. Next, three examples of the deployments are discussed in further detail.

5.4.1 Example1

The first pilot portal was built containing all the information on key customers, key
competitors, chaliengers and key technologies, etc. The deployment was done in close
cooperation with the technology manager of the business area, who mainly acquired
and entered the content of the pertal. He used the portal to publish results from the
investigations and analyses he did himself, e.g. using the tools from the portal. He also
initiated some investigations made by the corporate research experts, e.g. related to
certain competitor actions and forecasted the future of certain emerging technologies.
In addition, he used the provided tools o monitor changes in the competitive
environment, and wrote swmmaries based on the available information. The explicit
knowledge was available to the knowledge seekers within his distributed R&D and
product management organizations. In addition, the knowledge acquired and reported
by different people within this crganization was made available within the portal. In
conclusion, he also acted as the knowledge steward for his unit. For example, content
included market and custorner analysis and product presentations, especially such
product presentations that contained comparisons between own and competilive
products. The technology manager leamed to customize the tools and consequently he
was capable of managing, maintaining and further developing his ponal quite
independently. In addition, he was quite actively in contact with the portal develop-

ment tearn, providing his experiences and development ideas.

The portal was actively used during the first 2-3 years. However, after the technology
manager left the case company, nobody was hired to replace him. The content creation
for the porial decreased significantly — and therefore the active sharing of competitive
environment information almost stopped. After four years of deployment, the portal

still exists, with the content mostly created earlier, with the tools that show automati-
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cally the latest information e.g. news, and with the tools that can be used to search for

information, e.g. customer and competitor search tool.

The conclusion from this deployment highlights the importance of the sponsor and
knowledge steward for sharing the knowledge. Without a person actively promoting
and encouraging the knowledge sharing, it might not happen at all — even though the
antomatic content and search tools would be used by the knowledge seekers to acquire

more information.

5.4.2 Example2

BTP 2 use was started from the initiative of the corporate technology rnanagement
during the technelogy review meeting preparations, and the idea was supported by the
business nnit technology managers. An expert from corporate research was selected by
the technclogy management of the business unit to acquire the knowledge of the
competitive environment by discussing and interviewing different experts from the

business unit, from corporate research and from different associations.

The expert acquired the knowledge himself and constructed analyses and summaries of
the selected key topics to the portal. Some recognized trends in the market, some
emerging technologies and competitors and how they were acquiring intellectual prop-
erl:i;as for these technologies were selected as key issues. In addition, potential mergers
and company acquisitions were analyzed from different perspectives. Key competitors
and challengers were analyzed using SWOT analysis, based on the knowledge
acquired from different sources, e.g. using the tools in the portal and analysis made by
an exlernal Intemet research company. A patent profile was created with the patent

officers for monitoring the patent situations within key and emerging technologies.

After a very active content creation phase, the portal was deployed with guidance from
the BTP project team. Responsibilities for further content creation and maintaining the
conient were allocated to different people, and the use of different tools was leammed. In
addition, a portal sponsor and person responsible of promoting its use were selected;

and the use of the portal started.
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The expert from corporate research was very active in providing feedback and
interacting with the project team to further specify the possible content, find new good
quality information sources and create new improvement ideas for the tools related to
the portal. In addition, the person promoting the portal and knowledge sharing within
the business unit was active in contacts with the portal development team, and helped
the team to understand the challenges in the portal, in the provided help texts and in the
instructions. Based on her feedback, the Mail Tool was developed.

After 2 years since the start up of the portal, the business unit was sold. As the ponal
was developed based on the platform consisting of the used intranet technology and
global server infrastructure, it was impossible to continue its use after the business unit

left the case company. Consequently, the use of the portal needed to be stopped.

In conclusion, the business unit stouctures within a global corporation are subject 1o
change and this causes risks when developing customized tools and processes, which
need to be rebuilt after major structural changes. There are two alternatives in dealing

with such risks:

» To choose such technology that is not dependent on company—specific structures,
technologies and infraswructures, and hence enables the re-use of the tools even
after units depart the corporation. However, building own platforms and structures
that would be operational in a global context is time—consuming, expensive and
difficult, and therefore such selections would limit the customization possibilities
of the tools and Lheir content.

* To choose the use of existing company specific structures, technologies and infra-
structures, and hence enable building portals and tools that are fast ro build and

customize for different purposes.

As the team developing the Business Technology Portals selected the second option, it
was able to concentrate more on developing the metheds, and to customize processes
and technologies the individual needs of the business unit with respect to their content,
usability and functionality. Therefore, within the given budget, the team was able to
collect more information on acquiring and sharing strategic knowledge, using such

tools instead of purely establishing complicated information management systems and
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database structures, etc. Based on cases described in the literature, many of the other
implementations of knowledge systems have been able to progress only for establish-

ing technical solutions for such information management systems.

5.4.3 Example 3

BTP 3 was starled up by the business area technology management, and its use was
started by choosing an expert from corporate research to fill it with content on technol-
ogy and on competilors, to analyze strengths and weaknesses of different companies
and their preducts. When deploying the portal for the business unit, the process and the
responsibilities of collecting and sharing knowledge within a certain part of the content
were discussed and agreed. Several training sessions were held for the employees on
how to use the tools. Surprisingly, using and formulating simple search queries caused

difficulties for knowledge workers.

Later on, the expert also used the portal and the associated tools when preparing mate-
rial for the technology review meeting, with similar procedures as desecribed for the
BTP 2. The expert shared his knowledge regularly with the techrelogy managers. The
use of portal was started. However, soon after the deployment, it was recognized that
the marketing manager had selected and purchased another business intelligence tool.
Consequentiy, the content and use of the two portals needed to be combined into a one
furctional unit or system. This was done through the intranet interface, which provided
an entry point for the two different systems. The search tools that had been customized
for the business unit were kept and integrated to become a part of the intranet that was

available for all the employees.

55 Experiences

The most difficult part of the implementation of the portals was the customization of
the search engine, quite many unforeseen problems and limitations appeared. In the
deployment, the most difficult part was collecting and analyzing the competitive envi-
renment information. It was not easy 1o convince the experts to write down summaries

on the portal instead of power point slides. Especially difficult was to convince people
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to write analysis continuously when strategic planning was not an on—going activity.
As the lack of systematic scanning of the competitive environment is a major problem
in organizations, it indicates that continuous strategy planning is not a reality in many

organizations, despite its recognized importance.

In many cases, the technical features of the portal were the ones that got the attention
of the managers, and convinced them to use the portal in their business unit. This is a
paradox, since, after all, the most crilical part of the deployment is not the technical
features but rather understanding of the importance of continnous scanning and hence
assuring the resources for this activity. In addition, it is critical to notice the need to
use experts (knowledge stewards) to acquire and share strategic knowledge. On the
other hand, since there is an obvious lack of this kind of resource in lean organizations,
it is important to further develop the automatic filtering and scanning features of this
kind of application to improve the efficiency of the scanning and the effect of the
scanning. These issues should be developed, even though there is a recognized diffi-

culty of implementing such features, and deciding which information is important.

Properly thought—through processes need to be defined and introduced with tools and
methods supporting for enabling the successful, systemaltic and continuous monitoring
of the compelirive environment. Part of the process is to ensure that the organization
recognizes the importance of the topic and provides resources that need Lo be commit-
ted. This would enzble improving the scanning to be pushed bottom up, in paralfel
with the top management top down support. The principles of the process can be set up
on corporate level, however Lhe process and tools might need some customizations

according to the needs and types of the businesses.

As indicated by the literature study, ofien scanning the competitive environment was
done by marketing and sales people. In this study, even though the discussions were al-
ways starled with technology managers, the deployment of the portal was mostly dis-
cussed with marketing or sales managers. This creates threats for proper environmental
scanning, especially for sirategic technology planning purposes, because this scanning

is often oo customer focused, neglecting other aspects of the competitive environment.
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6 FOCUSED SUMMARY OF ARTICLES

The articles that are included as the second part of this dissertation are surnmarized

here.

6.1  Knowledge Management Challenges: Information
Management for Strategic Technology Planning

This article discusses the strategic technology planning, explaining that it consists of
two paris, which are developing an integrated, coordinated and consistent long—term
plan and facilitating the adaptation of the company fto its environment. However,

organizations are neglecting adjustment and scanning to the competitive environment.

Even though directing research and development investment is one of the biggest
strategic decisions that organizations make, the technology considerations are often
forgotten when creating the strategy. This can partly be because of a lack of managers

who master both the business and technicat aspects.

Besides lacking information on the compelitive environment, there are other
challenges as well. Managers today face an infonmation overflow, consequently they
have too much information available. Although this tremendous amount of available
information exists, managers feel that they are missing the important information — the
essential is drowned out by the unessential. Work is nowadays more global, and
information is distributed to different individuals in different locations. Consequently
we receive scattered information in small pieces. Since information is distributed to us
without clues that relate it to a larger context and without knowledge of the informa-
tion source, we are under threat of getting “runnel vision™, not being able to evaluate

the reliability of the information.

Therefore, solutions need to be sought for setting our goals and values, developing
tools, methods and an environment in which we can acquire, create, distribute and

internalize knowledge. The goal is to provide information of good quality, which is
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recent, relevant and reliable. Based on the theory, ideas on how Lo enhance information

quality were proposed:

o Experts that are capable of understanding both business and technology aspects
should participate in strategy planning, and especially for the required knowledge
acquisition, to collect and share knowledge, e.g. using portals.

¢ Appropriate methods to translate experiences into common knowledge and to share
this knowledge are needed.

* Appropnate methods and tools for constant scanring of the competitive environ-

ment are needed, e.g. tools, to find, prioritize and synthesize information.

The article describes a case study, where conclusions were tested. The used
methodology was able to provide material that supported traditional business and

technology planning, even though the methods are more opportunistic and innovative,

6.2 Expertise Cycle: Advanced Method for Sharing Expertise

The second article focuses on developing a framework and process of how expertise, 2
category of tacit knowledge, could be acquired and shared. It proposes that our
personal observations and emotions, which are the basis of tacit knowledge, are diffi-
cult to describe and even more difficult to write on paper. The goal is not only to write
down the knowledge, but in addition to compress distributed expertise and to make it
accessible for other employees and managers. The article contains a framework called
the Expertise Cycle for sharing expertise and it explains how expertise can be shared

using other people, knowledge stewards.

Knowledge stewards interview experis to document their knowledge, behavior and
parts of their reasoning and internal models. Trust and personal relationship with
people interacting in the interview are the basis for good results for knowledge acquisi-
tion. Following from the interviews, knowledge construction begins. The knowledge
stewards form their own intemal models of the issue and document them, Lransferring
them into explicit knowledge, written descriptions and instructions. A feedback loop

with the experis assures the quality of the content. Other people learning about the
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topic, knowledge seckers, can easily use the resulting text and their own experiments
to create their own mental models about the issue. The phases are called a) knowledge
acquisition, b) knowledge construction, ¢) information distribution and d} information

interpretation.

While formulating the Expertise Cycle framework, the method was tested in two cases.
In both of the cases, the expertise was distributed to different individuals and business
units, who, despite requests did not compress and document it. Since the knowledge
stewards faced different types of challenges daily, they formed communities of
practice to share their experiences, to solve appearing problems by initiating system-
atic process and tool developments. Since in both cases the benefits of using
knowledge stewards were bigger than the associated costs, the use of knowledge
stewards was expanded. The article concludes that instead of providing more informa-
tion, we should concentrate on providing better quality of information, by compressing

and analyzing it. The Expertise Cycle is a valuable method to achieve this goal.

6.3 Internet Based Monitoring of the Competitive Environment

Article three explains that modern search engines can be used to build advanced tools
that enhance competitive environment scanning and benchmarking on screening level.
Internet based scanning is quite new field to practice - only few publications describe
deployed constructions and case studies using such a process. However, scanning the
competitive environment does not differ much from benchmarking practices on

screening level.

Benchmarking on screening level was earlier presented and deployed as the best tool to
measure the competitiveness. Benchmarking on screening level consists of bench-
marking on-line, competitive benchmarking or partners benchmarking. Common idea
in competitive benchmarking and in scanning the competitive environment is utilizing
public data. The data is used to evaluate and to compare performance of different

companies within the same compeltitive environment.

Existing literature on environmental scanning, competitive intelligence and bench-

marking is reviewed to brief the theoretical background, and to find new ideas to
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improve scanning of the competitive environment. Using theory-building approach,

the research is based on constructive meihodology.

This article presents news, company Internet pages and patent informadon as informa-
tion sources that are available in the Internet and can be used to monitor the competi-
tive environment. In addition, it presents methods and tools that can be used to

automate and simplify the collecting of information on competiters.

News can be utilized by showing it to users daily, storing it, building search tools and
by categorizing. In addition, weekly and monthly notifications can be implemented.
Company Internet pages containing useful information can be utilized by building
search tools, scanning changes or by automatic linking to financial reports. Patent
information can be used either through Internet patent search tools or through a patent
scanning application, which enables users to view only the patents that are relevant for
their key technologies. In addition, different types of searches can be done from a
wider information space, using selected keyword combinations, e.g. “compelitor a™
and “competitor b". Combination of the searches can be run every month, and then

results are either sent 1o a person’s e—mail or stored in a portal.

Based on the experiences of the described metheds, their use is highly recommended.
These methods will reduce the time spent on information collection, and time can be
spent on analyzing and concluding information. However, the methods do not remove
the need to spend time on scanning the competitive environment and planning a
strategy — if there is no time available, even the most advanced information collection

and analysis tools cannot help.

6.4 Information Quality for Strategic Technology Planning

Article four discusses the increasing importance of information to so—called
information factories. As information management is their core competence,
development of information quality should be the key focus when developing
processes. Good quality information is error—free and fulfills the user’s needs.
Technology managers defined their needs as having recent, relevant and reliable

information on the compelitive environment. Reliable information is information that
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is true. Since the truth of a piece of information is difficult to know or test, information
coming from a wustworthy source is considered true information. Another
characteristic is that information is consistent, meaning that it cornplements another
piece of information, though information is delivered from several sources.
Trustworthy sites are recognizable by the fact that the author’'s name is provided and
modification date is given. Recent information means the same as timeliness of
information, in other words information that is delivered as quickly as possible to the
consumer and out—dated information is removed from the knowledge seekers”

attention.

To provide good quality informnation, we need to find relevant information, choose the
most essential parts and synthesize the collected information. Information technology

can be used to help in this process:

¢ Advanced full lext search engines can be used to find relevant information, based
on key words or information categories

® Advanced search engines can be used to choose information that is reliable and
actual, although this is more difficult.

* Analyzing and synthesizing information is a demanding task that might be
impossible to implement, however summarization of inforrmation can help to
accomplish this task.

e Search, agent a.ﬁd push technology can be combined to deliver services for Lhe

user.

The news, specific company or association Internet pages, customer complaint
information and patent databases are the used information sgurces. Using an innova-
tive approach, several methods used with full text search engines were tested in
improving the different aspects of information quality. The selected methods were;
reducing information space, increasing keyword use possibilities, improving the
ranking of search resulis with iterations, structured searches with meta-information

and using established information categorization.

Reducing information space is a useful method for improving the relevance and

reliability of search results, especially if an expert has selected the information sources
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out of wider set of preliminary search results. Increased keyword use possibilities and
using established information categorization enhance the relevance of the search
results. Structured searches with mela—information help to find relevant information
apd to evaluate the reliability of information. Improved ranking of search results with
iterations helps to find more relevant information and push technology helps to present
recent information, combined with personalization it helps to present relevant infor-

mation for the knowledge seeker.

Based on these experiences, it is concluded that methods can improve the information
quality for strategic technology management. Many methods are available especially
for improving relevance of information. Improving the recentness and reliability of

information is even more difficult.

The article has been written in cooperation with the E. Gelle, PhD., both of the authors

contributing an equal amount to the writing.

6.5 Literature Research Approach on Research Topic: Scanning
Competitive Environment

Based on the literature, descriptions of systematic continuous scanning are rare. In
addition, no good summaries of the methods used for scanning the competitive
environment exist. Article 5 describes the literature on scanning the competitive

environment, and summarizes the methods and the tools that are used. The aim is

s To provide a comprehensive picture of existing scanning practices in order for

organizations to compare their own practices with the existing state of the art

¢ To provide researchers a baseline of existing practices in order to compare their

suggestions and their constrictions

e To find innovative improvement ideas and new methods for improving
scanning activities, which benefits practitioners and researchers in the further

development of environmental scanning.
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» While describing the concept of scanning the competitive environment, and
methods and tools used for it, the article also describes how to carry out such a
study with modem databases.

As result of this smdy, many conceptual descriptions of the topic were found,
explaining why scanning the compeltitive environment is important, and categorizing
scanning methods. Descriptions of specific methods were found, e.g. SWOT, QFD,
expert essays and panels, Delphi, reverse engineering and literature reviews. In
addition, some computer-based descriptions did exist, e.g. agents, push technology,
fillers. None of these methods fully combine humans and computers for systematic

scanning process.
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ANALYSIS AND CONCLUSIONS

This chapter discusses analysis and conclusions from the whole dissertation. In

addition, each article includes analysis and conclusions for them separately.

7.1

Evaluation of the Construction

The objective of the dissertation is to develop a framework including appropriate

methods and tools for acquiring and sharing strategic knowledge of the competitive

environment, which will be used for strategic technology planning purposes. The

recognized challenges in acquiring and sharing strategic knowledge of the competitive

environment are described in the Table 1. The created construction is evaluated by

considering these aspects and eliminating them or minimizing their affect. It is

explained how these aspects were considered in the construction, and how successful

was Lhe elimination or minimization of their effect, which is evaluated based on the

empirical research.

Some available discussions on sharing tacit knowledge exist; however, sharing
expertise is a topic on which there is not much knowledge. The author has devel-
oped a framework called the Expertise Cycle to describe how expertise can be
shared, based on the available literature and case studies in this field.

Organizations often neglect continuous and systemanc scanning of the competitive
environment. The developed framework, advanced tools and methods facilitate
effective and less time~consuming scanning of the competitive environment. In
addition, empirical research describes an example of how senior management can
aim to increase the perceived importance of scanning the competitive environment.
Therefore, the construction helps to decrease this challenge.

The use of full text search methodologies and Intemet, as the source of competitive
environment information is not a well-known topic. The developed construction
provides documented examples on tools that can be built by customizing fulltext
search engines. The construction describes methods that can be used to increase the
quality of the search results, and finding good quality information sources available

in the Internet. In additon, the dissertation describes how tools, and more generally




ACTA WASAENSIA 97

search engines can be customized to utlize these information sources. In
conclusion, the dissertation contributes to the existing knowledge base of full text
search methodologies and the Intemet.

Scanning is performed only by few people, without adequate resources, and
therefore the scope of the scanning has not been wide ercugh. Utilizing advanced
methods and tools to scan the competitive environment facilitates the acquiring of
information efficiently, thus sa\.fing time in the knowledge acquisition.
Consequently, with the same amount of resources and time available, a wider area
of the competitive environment can be scanned.

QOrganizations neglect combining business and technolegy considerations when
scanning the competitive environment. The construction emphasizes the need to
choose such experts as knowledge stewards, who are able to understand the
business and technology aspects. In addition, the Business Technology Portals
contains within a single point of entry for information on business and technology
aspects, Therefore, users are encouraged to consider business and technology
aspects in the deciston—making. Consequently, the construction helps to decrease
this challenge.

Instead of scanning the complete competitive environment, scanning has been
focusing on customers, which has caused a lack of scanning other aspects of the
competitive environment. The construction contains tools that are suitable for
scanning competitors, suppliers, and technology information. Therefore, the
construction helps to decrease this challenge.

Managers suffer from info stress, receiving too much information. Instead of
providing more inforination, this construction concentrates on providing less, but
good quality of information for managers. Providing less but better quality of
information is done by expens, knowledge stewards who acquire strategic
knowledge of the competilive environment, further analyzing, synthesizing,
filtering and summarizing it before sharing the knowledge with managers.
Therefore, the construction helps to decrease this challenge.

Information is transferred in pieces that are often incoherent and in conflict with
some other pieces. After the experts have acquired knowledge of the competitive

environment, they analyze, filter, synthesize and summarize the knowledge, conse-
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quently the shared knowledge and the information is not incoherent and conflicting
with other pieces. Therefore, the construction helps to decrease this challenge.

New information from recent scanning is not integrated into existing information
of the organization. The Business Technology Portals are used to store the
documented results from previous scanning, and to combine them in the same
environment where knowledge acquisition is done using the advanced tools. The
knowledge stewards combine documented information in the portal, their existing
expertise, expertise of the other experts who are interviewed, and the new
information they find by scanning the competitive environment. However, the
cobstruction is not able to solve the challenge as a whole. Combining the
information stored in different information management systems within the
company was the aim due to the different purposes of the information in different
systems. Therefore, this issue partly remains unsolved.

The strengths of computers and humans have not been utilized by integrating them
successfully into the same systematic scanning process. The efficiency of
computers in acquiring and processing the information is combined with human
strengths in acquiring, sharing and constructing knowledge (interviewing other
experts, using the advanced computer based tools, filtering, analyzing, synthesizing
and summarizing the resulting knowledge). Therefore, the construction helps to
decrease this challenge.

Managers do not typically vse varous sources of information, e.g. online
information, but rather acquire knowledge through their informal networks. The
censtruction addresses this problem in three ways. First, the experts acting as
knowledge stewards are the main users of the on-line information, building the
required expertise on the topic and summarizing their views, and sharing the views
with top management. Secondly, the expernts provide links to the on-line informa-
tion sources, hence indicating the availability and the usefulness of the information
in the elecoonic information sources. Thirdly, the expents document their own
views on-line, where it can be used by other people seeking information on the
same topic, and therefore the use of other used electronic information sources is
promoted to this wider group of knowledge seekers. Thus a solution has been

found to the recognized gap in advanced tools that can be used for scanning, and o
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the resistance of managers to use such tools themselves. Therefore, the construc-

tion helps to decrease this challenge.

Some other benefits of the constructicn are

s Including a wider group of people for scanning, which will ease implementing the
strategy

= Highlighting the importance of information guality

* Providing a framework for transferring individual knowledge into organizational
knowledge

* Recognizing the importance of trst, care and personal networks in acquiring and

sharing strategic knowledge.

A remaining challenge, and a negative characteristic of the developed construction is
that it is not able to guarantee that enough resources and time is available for scanning
the competitive environment continuously. Eliminating this challenge would require
that scanning is given enough priority within organizations and the importance of
scanning the compelitive environment is fully understood. This faclor has been
decreased by the effort and support given by group technology management for
highlighting the importance of this topic, with the messages communicated and with

the examples shown by allocating attention and time to the topic.

Another drawback of the selected platform technology was that it had a difficult user
interface for entering the information. These difficulties were recognized beforehand
and reduced by well-written and visualized instructions, personal training and support

given by the BTP project leam members and developing of the Mail Tool.

The construction assumes that experts who could be used to scan the competitor
environment are available within the company. If external consultants are used in a
similar set—up, the biggest challenge is the trust between the managers, interviewed
experts, and the knowledge sieward. As the importance of wusted relationships
between these participants has been recognized and highlighted, in practice this feamure

limits the possibility of using external experts.
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As a global corporation, the case company had the possibility to invest in funding such
a project developing framework, appropriate methods and tools for acquiring and
sharing knowledge. The project required deep knowledge and competence on how to
set up and customize advanced full-text search engines, which required a significant
amount of time for experimenting and learning. Deploying such tools with in—house
resources is impossible in small organizations. However, setting up the system and
customizing the tools can be done by external consultants since the customization
work itself does not require deep knowledge of the business, and the competitive
environment, and consequently no critical information needs to be shared with external
consultants. In any case, the framework of how to acquire and share strategic
knowledge of the competitive environment could be used in small and medium size
organizations, even without similar tools. The benefits of sharing information that has
been purchased are bigger in large global organizations, due to the larger amount of
employees. Providing the purchased information efficiently for all the knowledge
seekers is easier in small organizations located in one site only, without the need for

such portals.

The developed framework, methods and similar tools could be applied in organizations
that are willing o improve the acquiring and sharing of strategic knowledge of the
compelitive environment for creating technology strategy. The framework, tools and
methods could be applicable as a whole or as parts to the acquiring and sharing of
other kinds of strategic knowledge as well. However, testing and verifying this aspect
has been clearly excluded from the dissertation. Evaluating the applicability and
suitability would be a good topic for a separate new study. Construction was used for
strategic technology planning, however with small modifications, it could be useful for

creating other parts of the organizations strategy.

The construction is appropriate for its purpose of improving the acquiring and sharing
of strategic knowledge of the competitive environment for strategic technology
planning, because it has been successfully used for strategic rechnology planning in 10
business units of the case company, and its use has been extended for other business

units as well. In addition, the construction could be better than several available
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methods and tools, as it has been successful in eliminating or decreasing the effects of

the challenges that were recognized as typical for other methods and tools.

The construction is new and innmovative, because it combines advanced results in
several research fields, e.g. in knowledge management, environmental scanning and
competitive intelligence. The construction could be considered unique because it
combines advanced methods and tools in a new way. The construction is important
because it is capable of solving challenges in one of the most important but
undeveloped processes, which affect significantly the success of the company. The
achievements have been possible due to the unique feature of the BTP project team

consisting of experts in the different fields.

7.2  Fulfilling the Targets of the Dissertation

The objective of the dissertation is to develop a framework including appropriate
methods and tools for acquiring and sharing strategic knowledge for strategic technol-
ogy planning. The studies presented in the different articles can be seen as separate,
individual studies under the same main title of acquiring and sharing strategic knowl-
edge of the compelitive environment, and with the same objective. The studies are cre-
ated to complement each other — they describe and investigate the acquiring and shar-
ing strategic knowledge of the competitive environment from different perspectives.
As discussed in Chapter 2, in order to reach the objective of the dissertation, several
other targets have to be reached. Their fulfillment is discussed next.

Challenges and generic development ideas in the field of acquiring and sharing
strategic knowledge of the competitive environment for strategic technology planning
should be understood and described, The challenges are described based on experi-
ences in organizations, discussions with technology management, and viewing the
exising literature from different perspectives. While scanning the literature, and
during unstructured and structured literature searches, the development ideas were

recorded and documented.
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The reported results concemning the challenges and their commonness can be utilized,
for instance, as a starting point in other studies. The result provides insights and an
understanding of why organizations typically are not successful in acquiring and
sharing a strategic knowledge base of the competitive environment. Consequently, the
knowledge of challenges and generic development ideas is increased and this target

has been met.

Currently used methods and tools are evaluated based on the avatlable literature, in
order to make conclusions on the best approach for the construction. Further on,
methods and tools are evaluated Lo compare the proposed construction with methods
currently used by organizations. The findings summarize, synthesize and evaluate the
methods and tools currently used in organizations. Therefore, the dissertation provides
a comprehensive picture of existing scanning practices, which can be used in
organizations to compare their own practices and their own ideas with the existing

state of the art.

The proposed framework, methods and tools are described, implemented and tested
using case study methodelogy to describe and evaluate experience of their use.The
framework, and included methods and tools, have been implemented in different
business units of the case company. As use of the construction has been tested (weak
market test) and its use extended, the framework and included methods and tools are
considered appropriate. They are also considered appropriale and relevant, since they
have been able to minimize or reduce the challenges of existing practices. These
challenges were listed in Table 1 and the influence of existing practices to the listed
challenges have been described in section 3.5 Existing Methods and Tools for
Acquiring and Sharing Strategic Knowledge of the Competitive Environment and in
Table 8. According to experience, the framework, tools and methods can offer
important benefits for their users. Simplicity and the ease of use have been evaluated
with first users, and improved continuously. Simplicity and ease of use are important

criteria for evaluating the validity of applied research in general.
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According to the evaluation, the framework, the tools and the methods are useful and
appropriate. In addition, the principles are simple encugh to be of real practical value

to their users and to benefit effective scanning. Therefore, this target has been met.

The framework for acquiring and sharing strategic knowledge, where the
developed metheds and tools are included as essential parts, is described. This
dissertation presents a developed framework, called the Strategic Knowledge Cycle,
which is used to acquire and share strategic knowledge of the competitive environment
(4.3 Strategic Knowledge Cycle, Framework for Sharing Strategic Knowledge). The
framework includes methods and tools, which are also described in the dissertation.
Based on experience, some practical advice is provided to enable ard support the
successful and efficient use of the tools and methods. In conclusion, this target has

been met.

This dissertation is based on case studies, and aims (o build theory, more so than
testing theory. There are many potential sources of bias and invalid qualitative inter-
pretatiens in such a selected approach. To evaluate validity, data including different

methods, different hierarchical levels and from different case studies was used.

As discussed above, this construction can be considered new and innovative, and
therefore it increases the cumulative knowledge base on theory of scanning the

competilive environment.

The dissertation did not aim to express an unambiguons truth and fact, bul rather to
show the complexity of the studied phenomena, and to provide means to decrease the

associated challenges and therefore the aim has been fulfilled.

7.3  Evaluation of the Research

The first feature of the selected research approach is using constructive research.
According to Kasanen et al. (1981), the characteristics of a constructive research

approach are:
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* Progressing stepwise so that the features of each step are defined in the background
system, into which the construction is applied.

¢ It must be possible to verify each step.

* The goal to which raking the steps aims. If the goal is fulfilled, the constmction is

usable.

A consiriction is solving a concretle problem within a scientific frame. A constmiction
study consists of developing a construction and testing it in the practice. In addition,
when the goal has been achieved, the constuction is shown Lo be useful and applica-
ble, which is the prerequisite for the construction (Olkkonen 1993). A weak market test
is most often used for testing. The key question in a weak market test is: “Has a
business responsible manager been willing to apply the construction in his or her
actual decision making?” Other markel test types are semi-strong market tests and
strong markel tests, (Kasanen et al. 1991} The goal of a construction study is to estab-
lish a new solution for the problem, which is applicable for the whole problem type.
The result is tested according to the principles of the research: the construction must
increase the common knowledge base of solving this type of problem. (Olkkonen
1993) The characteristics of applied science are: the results must be relevant, simple

and easy to use.
In conclusion, the main characteristics of constructive research are;

a) it preduces an innovative and theoretically warranted solution to a relevant

real-world problem
b) the solution is shown to work in praclice

c) the solution is shown to be at least potentially adequate more generally as well.
(Kasanen et al. 1991).

Concerning the crteria for successful constructive research presented above, the
construction has been developed stepwise, enabling the background system to influ-
ence the steps, and the steps have been described in the articles and in Chapter 2, 4 and
5, and therefore they can be verified. The construction has also fulfilled its goal and

targets, as described in the previous pages. The construction has produced a new
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innovative framework, and methods and tools to support it, i.e. new solution to the
problem. The problem (the challenges) has been discussed in several publications,
therefore the problem is relevant. The solution has been developed and closely linked

to theory as discussed in the earlier chapters of this thesis.

The construction as a whole and all its parts have passed the weak market test, since
the construction has been implemented in several business units. The construction for
the acquiring and sharing strategic knowledge of the competitive environment was
studied in many business units, and the findings were replicated, therefore the

construction is likely to siucceed in other units as well.

All the business units belong to the same global corporation, therefore this fact might
affect the reliability of the study. The impact is only minimal becanse the methods
have been tested in numerous business units, each of them being different in size, from
their organizational structures and from the competitive environment in which they
operate. In addition, the business units were located in different countries: Switzerland,
Germany, Italy, Finland and the USA. As the business units differ from each other,
they provide a good understanding of the suitability of the construction for different
kinds of environments. However, the results cannot be directly generalized to apply to
all or to average organizations, because the business units were not selected randomly,
nor to represent some preliminary defined company types. Generalizations should be

avoided also due to the relatively small number of studied organizations.

The solution has been tested in practice using a weak market test (10 business units)
and it has been shown to work in practice, i.e. useful and applicable. The solution has
been shown to be potentially adequate more generally as well, by linking it to the
theoretical background, and through this showing that the results could apply
elsewhere. As the criteria presented by Kasanen et al. and Olkkonen for successful
constructive research appreach have been fulfilled, the developed research is

concluded to be successfully completed, providing the expected contribution.

As conclusion, this dissertation has created new, innovative, unique, and relevant

understanding and knowledge for both academic and industrial purposes. However, it




106 ACTA WASAENSIA

must be noted that the real vale of the contribution can be evidenced only after some

years have passed.

The theoretical contributions of the dissertation are threefold. The dissertation provides
a contribution to the present body of knowledge by facilitating comprehensiveness and
versatility in understanding acquiring and sharing of strategic knowledge of the
competitive environment for strategic technology planning. In the practice, it increases
awareness of acquiring and sharing strategic knowledge of the competitive environ-
ment. It describes the existing challenges and importance of people committing their
lime and effort to promote the tools and methods. To be aware of these issues and start
discussion about the subject is the initial essential step for improving acquiring and

sharing strategic knowledge of the competitive environment in different organizations.

Secondly, the dissertation summarizes the methods and tools currently used in
-orga.uizations; and the innovative methods that are proposed by recent scientific litera-
ture. Thirdly, the construction including framework, tools and methods are of value as
an example for other practitioners seeking to improve their own practices. It helps to
understand how the scanning activities can be improved. The contribution includes
more in—depth experience of their use, which enables the creaticn and implementation
of similar approaches in other organizations. The dissestation provides descriptions of
the framework, methods, tools and the results achieved.

7.4 Future Research

It has been shown that the possibilities of improving the acquiring and sharing of
strategic knowledge exist. By investigating the challenges of current practices, a new
approach containing appropriate methods and tools was found. The greatest possibili-
ties seem to be in combining computers and humans into the same scanning process,
utilizing the strengths of computers in systematic environmentzl scanning and human
intelligence in deciding which changes, trends and signals are significant. Computers
can be used to further on to find more information sources and signals that are similar
to ones that were picked out by humans. In addition, human capabilities are needed in

analyzing and synthesizing the information to become knowledge and Lo share the cre-
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ated tacit knowledge with decision makers. Even though good methods to combine the
strengths of humans and computers in improving the systematic scanning process were
found, other tools and methods could be built and used as well. Finding, investigating
and deploying such tools and methods would be a good topic for future research.

In addition, it was recognized that the success of such advanced methods and tools in
organizations depends very much on the availability of people who would have time to
scan the competitive environment continuously and who would promote the use of
such tools within their organizations. Therefore, it is proposed that more research
should be carried out on how the importance of environmental scanning could be
raised in organizations. In addition, it should be investigated how the organizations
would be able to establish a culture where time can be used for scanning the competi-
tive environment. One possible approach is using rewards: as rewards reflect
organizational values and targets, could they enhance the importance assocjated with

continuous scanning and contribute time for it?

The factors that emerged in this study are not necessarily the only or even the most
relevant dimensions of environmental scanning, even though there is strong support
from the literature. Consequently, the topic should be further studied, and the proposed
framework, methods and lools should be further tested. As discussed before, the
generalization of the results for different organizations remains a topic for future
research. In addition, the framework, and most of the methods could be applicable for

sharing other kind of strategic knowledge as well.

The dissertation has focused on strategic technology planning, however the framework
and most of the methods and tools could be snitable for other parts of strategic plan-
ning as well. Therefore, the applicability of the construction for acquiring and sharing

strategic knowledge for other parts of strategic planning should be further inveéligated.

A very appealing research topic for future research would be investigating and meas-
uring how much use of the Internet as the source of competitive information, using
modern advanced full-text search engines and using experts as knowledge stewards
are able to improve the strategic planning or success of the company. In addition, it

would be interesting 1o note which method has the highest impact on improved
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success. A lack of managers who have the required knowledge of both technical and
business aspects, should be recognized properly in the literature. Multiple case studies
comparing the success of managers, who master both the technical and business
aspects and the success of managers, who do not master both of (hem, could be an

interesting topic for future research.

Roussel et al. (2001) has stated that R&D produces one product only, which is
knowledge, knowledge with a purpose. The produced knowledge must be transferred
by management actions into products, cost reductions, quality improvements etc. He
also claims that new product development is probably the most complex process
within organizations since it includes multiple wansfers of knowledge within the
company and with external pariners, e.g. manufacturing, engineering, marketing, sales
and customers. Even though the R&D is so challenging from knowledge management
perspective, surprisingly few other researchers have emphasized this fact, and
investigated or developed R&D from the knowledge management perspective. Use of
knowledge management theory could be beneficial in enhancing other paris of new

product development as well.

Another trend in R&D has been the growth of virtual teams and virtval project teams,
which creates additional challenges for managing the knowledge in R&D. Virtual
teams typically lack frequent face to face meetings and instead use a range of
communication technologies. Virtual teams are distant over space and time, they cross
organizational boundaries, and they have diverse team members and vague
membership definitions (Junemann & Lloyd 2003). The influence of virtual teams on
knowledge sharing in R&D would be a beneficial topic for future research.

The questions and ideas presented here were not included in the scope of this disserta-
tion due to the limited time and limited budget for the study, but also due to the intent
of studying within a smaller scope but then providing more experiences and a deeper

understanding within that scope.
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APPENDIX

System and methed for searching information automatically according to
analysed resulis

EP1363203

200311-19

KARHU KATJA (CH)

Case company RESEARCH LTD (CH})

Abstract

The present inventicn is a system and method for automatically providing
users with good quality information from plurality of infermation sources. The
information supplied to the user through push technology from first information
scurce is filtered to extract relevant information. This information is then
categorized and stored in host database. Further analysis is done on the
categorized information to identify further search criteria. Based on further
search criteria new search is carried out in another information source to
obtain related informnation. Results of further search aleng with the stored
information are presented to the user in user—friendly format.

Process and system for presenting help information in a data processing
system

EP1343077

20030910

KARHU KATJA (CH); LE JULIEN (CH); GELLE ESTHER (CH); RIFFEL
MICHAEL (DE); SCHEPIK VIKTOR (DE)

Case company RESEARCH LTD {CH)

Abstract

The inventicn is directed to a process for a context and user role sensitive
presentation of help information in a data processing system, said help
information invoked by a user, comprising the following steps: Determining a
present context in which the data processing system is at the time point of help
invocation; Determining, in which user role the user is registered with the data
processing system; Retrieving suitable help information in a help database,
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depending on the determined present context and the determined user role;
and Presenting said suitable help information to the user. The invention is also
directed to a system for such a help functionality.

Process and system for generating and improving a collection of
information objects

EP1324220

2003-07-02

KARHU KATJA (CH); LE JULIEN (CH); GELLE ESTHER (CH); RIFFEL
MICHAEL {DE); SCHEPIK VIKTOR (DE)

Case company RESEARCH LTD {CH})

Abstract

The invention is directed to a process for automatically generating and/or
improving a data collection of information objects, comprising the following
steps: retrieving at least one information object from a data pool of information
objects; determining the relevance of at least one of the retrieved information
objects to at least one user; and storing those information objects in a data
collection having a relevance greater than a presst threshold. The invention is
further directed to a data collecting system for automatically generating and/or
improving a data collection of information objects, comprising an information
object retrieving means for retrieving information objects from a data pool of
information objects; a relevance determination means for determining the
relevance of at least one of the retrieved information objects to at least one
user and for determining if the relevance of an information object is higher than
a preset threshold; a data collection for storing information cbjects having a
relevance higher than the threshold.

Method of searching based on categories for information objects in
information pools and system to find such information objects

EP1324219

2003-07-02

KARHU KATJA (CH); LE JULIEN (CH); GELLE ESTHER (CH); RIFFEL
MICHAEL (DE); SCHEPIK VIKTOR (DE)

Case company RESEARCH LTD {CH)
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Abstract

Method has the following steps: searching of an information pool for
information matching user defined search criteria; fixing of at least one
category of a categorization system for at least a part of the information pool to
which the information objects are assigned and—or assignment of located
objects to categories, if the information is to be filtered with category
categories; and filtering and presentation of the obtained data according to
user defined category and similarity criteria.

System for categorising data objects and method of checking the consis-
tency of the designation of categories to the data objects

EP1324218

20030702

KARHU KATJA (CH); LE JULIEN {CH); GELLE ESTHER (CH); RIFFEL
MICHAEL (DE); SCHEPIK VIKTOR (DE)

Case company RESEARCH LTD (CH)

Abstract

The invention relates to a categorizing system comprising: an interaction
means (1) for inputting assignments of data objects to categories; a database
(2} that stores at least one consistency condition rule for determining
consequences conceming assignments of data objects to categories resulting
from a user—input assignment of a data cbject to a category, and; a
consistency verifying means (3) for verifying the consistency of input
assignments using the at least one consistency condition rule in the database

).
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Knowledge Management Challenges:

Information Management for Technology Strategy
Planning

Katja KAHRU

ABB Corporate Research Ltd

5405 Baden-Diirttwil, Swirzerland
Eatja karhu@ch.ebb.com

Abstract:

Screening the competitive environment and combining business and technology
aspects are typical problems in the strategy planning systems. In additon,
managers receive too much information but are left without informadon that is
analyzed and synthesized. Therefore, they are under threat of making non-optimal
swategy decisions. Befler processes and (ools to screen (he compelitive
environment, 1o combine business and technology considerations and to produce
syathesized information, should be developed. Furthermore, the synthesized
information needs to be easily accessible to the concerned people, e.g. through
portals.

These ideas are implemented in ABB, by new process of business technology
evaluations, which produces analyzed and synthesized information on technology
and on competitive environment In addition, business technology porals and
other advanced tools are built to collect, 1o structure and to shae the knowledge
on these jssues, The methods are proven to be successful, and therefore their
usage is being expanded within ABB.

This article explains the challenges that typically appear in stralegy planning systems, where two
mejor shortcomings are recognized. First, companies often neglect screening of competiive
envircnment, as well as combining the technical and economical considerations. Second, managers
are today facing information overflow, consequently they have oo much information available, but
cu the other hand, they lack recent, relevant and reliable information. Pue to defective strategic
planning systems and "infostress”, managers are at a risk of non-optima) business decisions.

To solve the problem, we need to recognize our goal to protect our minds and prevent Unnecessary
irmitants, enabling that essential information can be well managed. As organizations, we need to find
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better ways o find, prioritize and synthesize information. We need to find methods to translate
experiences to common knowledge and to transfer the common knowledge within the companies.
In addition, to systematically and constantly sereen the competitive environment, we need to extend
the strategy planning to consider, besides the senior management, at least experts and other people
that are capable of understanding both business and technology aspects. We should also develop
tools that enhance screening of competitive environment

Presented case from ABB describes an example where (he availability of too much information on
the competitive envircnment and, on the other hand, the lack of recent, relevant and reliable
information is causing information stress. Target of the development is to form a better process and
tools to constantly and systematically acqire, analyze and compress the information on the
competitive environment, and (o combine the business and technology considerations. The literature
used to build the framework of the study is Strategic Planning and Knowledge Management. The
research method in the case study is partly descriptive and partly constructive, the author was
developing tools that are described in the case.

1. Competitive Environment in Strategic Planning

Strategy is a unifying idea that links the functional areas and activities of the company to its
compelitive environment; this definition was originally presented by K. R. Andrews, The fit
berween the critical competencies of the company and its environment defines jts suecess
[Montgomery et al 1991). To succeed companies need to concentrate on developing their core
competencies [Prahaland et ol 1990). Strategic planning system is a structured process (hat
organizes and coordinates the activities of the managers, who plan the strategy. It has two major
functions

* developing an integrated, coordinated and consistent long-teqm plan of action
« facilitating the adaptation of the corporation to environmental change [Lorange ¢t al 1976]

However, it is quite common that companies concentrate on the integrative aspects of the strategy
planning, forgetting to screen their compelitive environment that it peeds 1o adjust [Lommge et al
1976, Monigomery et al 1991]. However, besides the competitors, the competitive environment
also consists of the underlying economics and so called competitive forces, which need to be
screened as well. These classieal competitive forces are

» Threat of new entrants

* Bargaining power of suppliers

» Bargaining power of customers

* Threat of substitute products [Porter 1979]

Due to the globalization and fast changing markets, best companies have realized that the success
demands the best market information and the ability to react on it quickly. Therefore, competitive
environment needs to be screened constantly. This is only possible if the strategic planning and
information acquisition it requires is expanded to concern the whole company, ar at least a large
number of its experts [Gendron 1998, Prewitt 1993]. Mintzberg emphasizes (hat strategic planning
and implementation should not be separated, only implementation reveals the success of the

strategy [Mintzberg 1994]. To enable a successful implementation of the strategy, people need to
participate in planning [Gendron 1998].

One of the essential stategic decisions for companies who manufactare or design products is
directing research end development investments, because of the significant time and money
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commitments that are made. However, the prospect of the technology considerations is often-
neglected issue in the smategy planning system. The reason is that managers who master both
technical and business aspects are rare, however, managers and companies need o manage and pay
altenton 1o technical and economical considerations simulianeously [Kantmow 1980]). The lack of
managers who master both lechnical and business aspects is another important factor to include
more people to plan the strategy.

To master the technology strategy. an organization needs to recognize its key technologies, master
them and further more use them properly to beat the competition. In order to find out its technical
compelitive position, an organization needs Lo screen its environment constantly, Mosty screening
is done based on good technology judgments and insighrs [Roussel et al 19917, On the other hand,
expents cannot usually predict the futare better than other people, even though they often believe
they can [Starbuck 1992]. However, it is evident that technical experts need 1o participate in the
technology strategy planning.

Figure 1. The strategy planning systems are often incomplete.

As cooclusion, in the strategy planning systems, screcning competitive environment is often
neglected, as well as combining technical and economical considerations, and evaluating the
stengths of competitors in the key wechnologies. This means that strategy planning systems are
ofien incomplete and ineffective, see Figure 1.

2. Symptoms of Information Flood

The availability of too much information as well as fast changing markets end technology are
causing us information flood, 2 phenomenon which has several names, e.g. infosmog [Applehans et
al 1999]. As consequence, we are receiving (o0 much information, which is coming from
distributed sources, It is often scattered and unreliable sinee it is coming fom unknown sources.
These sympioms are described here in details.

There is too much information available - every day pecple feel frustrated trying to handle all the
information they receive. Since this is a generally acknowledged problem, examples are not hard to
find: all the messapes we find daily in our mail boxes, the daily eppearance of 20 million new web
pages or the amount of information in other media. In 1472 the best library of the world, Queens
College in Cambridge, contained 199 books when teday 300 000 new books are published every
year (Davenaport et al 2001].

Although this remendous amount of information we have, people stll feel that they are missing
important information. Essential information is often drowning emong unessential, similar
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information is repeated and the information is renewing its form but not always the content. Over-
supply of information leads to decreasing value of information, to stress and satraton [Marie
1999]. Because of the information flood, the knowledge workers are in threat 10 weakening quality
of thinking. Running afier the latest information consumes their energy and prevents their
concentration on long-span work.

Information is also becoming more global than ever - following the development of markets and
technology near us is not good enough, We need to pay attention to the whole world. Since we want
to include the whole global company to include screening the competitive environment, the
information will be distributed to different individuals and different locations. Since we recejve
information from distributed sourees, it is often scattered. According to Brown and Duguid [2000]
kmowledge workers are also in threat of gelting a tunnel vision, because the information is often
transferred in small pieces. Information pieces are lacking encugh clues and glues, which set the
information into larger context. Nevertheless, this is exactly what our brains need, they work by
comparing and attaching the new information in to the existing information. Therefore, information
is lacking its social context People evaluate the reliability of the information by relating it to the
reliability and other characters of the person who is the source of the information. If the information
we receive is Jacking the social context, e.g. we do not know the source personally, it is difficult to
trust on the information. [Brown et al 2000, Davenport &t al]

The speed in which technology and science is constantly developing is increasing exponentizlly,
producing jncreased amount of information every day, e.g. 90 percentage of researches that have
ever existed are living now [Nordstrim et al 1999). The markets and technologies change fast, and
the information thar is relevant and recent today becomes obsolete fast.

Davenport and Beck present the symptoms on the organizational level as increased likelihood of
missing key information when making decisions, diminished tme for reflection of anything else
than simple transactions, difficulty in holding others atiention and decreased ability to focus when
ever necessary. [Davenport et al 2001]. Therefore, we can conclude that organizations suffer from
the infostress as well as individuals.

Figure 2. Information stregs

As a conclusion, in the new eccnomy, plobal companies face the challenges of global markets and
fast changing technology. Information resides in different parts of the company, distributed to
different individuals and is often transferred to us in pieces that are ofien incoherent and in
confrontation with some other pieces. Having too much information available is a typical symptom
of the information flood. However, the information that is available is not of good quality, it might

Kakru, ISMICE, 2001
156




ACTA WASAENSIA 125

not be recent, relevant or reliable. These issues lead individuals and organizations to suffer from
"infostress”, see Figure 2.

This article bas discussed the challenges of the incomplete strategy planning systems and the
"infostress”, that managers suffer from today. These two chamacters of the strategic information lead
us to situation where we are at risk to non-optima] decision making. See Figure 3.

Figure 3. Non-optimal strategic decisions.

However, now we need to ask what can be done to improve the simation. The solutions nead to be
locked from:

= Serting our goals and values

* Understanding and developing the knowledge processes and environment, in which we acquire,
create, distribute and internalize knowledge

¢ Developing tools that help us.

3. Enhancing Strategy Planning Systems

Previously it was described that strategic planning systems lack the proper screening of the
competitive environment and combining the business and technology aspects. Therefore, it is
reasonable that improving these functions are the goals of development.

3.1. Developing the Strategy Planning Process

Strategy planning process needs (o include screening the competitive environment, and it needs to
coasider how this should be done efficiently. Several proposals for this have been already presented

» Strategy planning needs 10 be extended to consider, besides the senior management, technical
experis of the company.

¢ People that are capable of understanding both business and technology aspects need to be
included to the strategy planning.

= Competitive environment needs to be screened systematically and constantly

Therefore, a new process that fulfills the criteria, needs to be planned and implemented.
Nevertheless, in the cument literamre, there is no sufficient understanding what kind of process
could fulfill the purpose.
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As discussed earlier, information on the compettive environment is the essence of the strategy
formulation, therefore developing it is of strategic importance. Hence, we need to look for salution
from the literature, which handles knowledge management in strategic issues. Suategic Transfer, a
method 10 manage knowledge in strategic issues by Dixon [2000], is described here.

Strategic transfer involves wansferring vary complex knowledge, such as how to Jaunch a product
or make an acquisition, from one team to another in cases where the t2ams may be separated by
both time and space. Strategic wansfer is used when the needed knowledge exists somewhere in the
organization, although widely dispersed,

Often people are being able to find out only knowledge they are awsre they need. Strategic transfer
on the other hand is forward looking and needs to ask, "What knowledge do we need?”. Strategic
transfer is focused cn the end user or the recipient of the Inowledge rather than the source. wht
the end user will need is not easy, since what the users most need is often the information they are
most unaware, Opportunities for collecting the needed knowledge that resides in the company need
1o be identified The topics are those that often have long lasting and wide impact; therefore, the
ability to collect the organization’s knowledge on such issues has long been sought-afier target that
only recently seems possible.

Peaple having the strategic experience should not be responsible for making it usable for others.
Non-team members, knowledge specialists, should be used to formulate questions that elicit the
reasoning of each person being interviewed. Good knowledge specielisis are people who are well
experienced in the subject matter and then trained to data collection. Who is considered a viable
source of knowledge on a topic end which topics are addressed impacts the result remarkably;
multiple voices are to be synthesized. [Dixon 2000]

From the strategic transfer the following solutions were collected:

* Usage of external peaple to transfer the knowledge

» Starting with questioning the information needs

¢ Finding ont which information already exists in the company

3.2, Developing Information and the Communication Technologies

Besides developing the process of screening the competitive environment, we should develop tools
that enhance screening of competitive environment. Software tools for this purpose are often
categorized as competitive intelligence tools. Though these tools exist, they are incomplete, since
their development and deployment are still in the Grst phases. The difficulty of developing such
tools comes from the fundamentals of building intelligent software. Until now, we have not seen
applications that could be even nearly as effective as people in analyzing and synthesizing the
knowledge.
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Figure 4. The methods to reach the target of complete strategy planning systems.

As conclusion, to reach the targer of complete strategy planning systems, we should develop the
knowledge processes and tools. The proposed methods are presented in the Figure 4,

4. Enhancing Information Acquisition

The amount of distributed information is not likely to decrease by itself, which is the reason why
we should pay attention to balancing demand and supply of information. Providing wrong
information or too much information leads into frustrations and a waste of time. It would be better,
if we could provide less information with a better quality. Reaching this balance of getting enough
information but still avoiding the unnecessary information is one the most important means (o avoid
infostress,

4.1. Setting our Goals and Values

Setting our goals and values should sian with realizing that there are plenty of people who oy to
maximize receiving, transmitting and modifying information [Forester 1992]. However, is this
rzally what we want? Without stress, our brain constantly focuses on information that we are
interested. However, since our brains are capable of handling only certain amount of information,
we need to prioritize our information needs 1o focus the atteation to the things that really marters.
Therefore the goal of process and sofiware development is 1o focus our aliention to things that
really matier, we can then look for help from the process and software development Hence, instead
of getting more information we should concentrate on getring benter quality of information. Qualiry
of information should be measured by how well the information fits to our needs.

4.2, Developing Knowledge Processes and Environment

‘We have seen that it is no longer good enough to give employees powerful software 1ools, e.g.,
intranets and e-mail, instead we need to find the principles of the new environment that help us to
survive the infostress [Applebans et al 1999). For individuals, most important skills to manage the
information flood are:
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« Ability to find relevant information which fulfills our needs
« Ability 10 choose the most essential part of the information
*  Ability 1o analyze and to synthesize collected information [Kerr 1996]

The importance of synthesizing information is explained by Brown and Duguid [2000] who point
out that people do not have stress because they have too many atoms available, since they manage
the atoms as bigger entities, e.g., cars or flowers. Similarly, we should avoid “infostress” by
managing the infonmation pieces as bigger entities, e.g., as analyzed reports and summaries.

This article presents the challenige and especially the solutions for organizations, not for individuals,
However, the skills to find, prioritize and synthesize available information are also required to
manage the infostress in organizations. An important part of the information, that is to be collected,
is tacit knowledpe, which is difficult to explain and share. [Nonaka et al 1994] Sharing tacit
knowledge creates additional challenges for organizations who must continually reinvent and
update their common kmowledge.

They have to
» Find effective ways o translate experiences into knowledge and create commonknowledge
» Transfer that knowledge across time and space, to leverage common knowledge fDixon 2000]

When firms craft their strategy they really ask to what questions they allocate management
anention, all aspects of the competive environment cannot be scanned or analyzed [Davenpord &1
21 2001].

4.3. Developing Information end the Communication Techuologies

Businesses are envisioning mew ways to pursne information technologies to find, prioritize,
synthesize and share information. We should seek methods 1o filter, classify and select information
to find essential information as easily as possible, without wasting human resources. We should
also invent tools that belp people to synthesize and share information,

Knowledge portals can help in screening the environment providing single point of access 1o all
relevant information. They assist the people who acquire, analyze and synthesize the knowledge by
providing them a knowledge structure and eccess to relevane tools and Internet sites. Knowledge
portals also help to transfer the collected and synthesized knowledge within different locations of
global companies.

As conclusion, to reach the target of handling optimal amount of good quality inforrnarion, we
should develop the knowledge processes and tools. The proposed methods are presented in Figure
5.
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Figure 5. The methods for handling optimal amoum of quality informaton.

5. Methods for Improving Quality of Strategic Decisions

As discussed, to reach optimal strategic decisions, we need to be able to manage optimal amount of
good quality information and to create complete strategy planning systems. See Figure 6. These
seperate targets can be reached by developing the kmowledge environment and processes and by
developing better tools.

Figure 6. Optimal strategic decisions
The following ideas were presented

Experts participate in strategy planning and required information acquisition

People that are capable of understanding both business and technology aspects participate in
strategy planning and required information acquisition

Screening of the competitive environment needs to be done systematically and constantly
External people transier the knowledge
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e Starting with questioning the information needs
« Finding ont which information already exists in the company

e Developing tools that ephance the screening of competitive environment e.g. competitive
intelligence tools

» Better methods and tools to find relevant informanion
s  Benter methods and 1ools 1o prioritize the information
+ Beter methods and tools to analyze and to synthesize collected information

¢ Finding effective ways (o tanslate experiences into knmowledge and creating common
Imowledge

* Transferring the commeon knowledge and developing better tools, e.g., portals for the purpose:

The case smdy below discusses the information management challenges in ABB where the
managers were acknowledging the need to obtain better information for technology stratepy
planning. Therefore, besides the traditional business strategy planning, there is a need to screen the
compefitive environment constantly and systematically, which is done with the described new
process and tools. All the ideas listed above were included in the new process and tools that support
it, hence their suilability (o the practice were lested.

6. Case: Transferring Competitive Environment Knowledge

The availability of too much information on the competitive environment and, on the other hand,
lack of recent, relevant and reliable information is causing information stress and fear of missing
important information. The situation is recognized in ABB, where the target of development is to
form better process and methods to constantly and systematically acquire, analyze and compress the
on the competitive environment, and to combine the business and technology considerations.

Earlier, the individual business units were regularly asked to sereen their competitive environment,
1o acquire and to collect information on it, and further to transfer the analyzed and compressed
information o upper management. However, not enough information of good quality was
presented. Due (o the internal competiion within the company, the presentations that managers
gave to their superiors in strategy review meetings were mainly presenting strengths of their
business units, but not acknowledging the real competitive environment, and its threats. Therefore,
the managers felt that they were forced to make decisions without adequate and reliable
information.

The solutons for the problem were first looked from developing the knowledge processes and
environment Since the business units did not have enoupgh time or yesources to screen the
competitive environment, the screening had to be carmried out elsewhere. This was the main motive
for starting the Business Technology Evaluations, the new knowledge process that is described in
this case study.

As discussed earlier, the required skills to manage the knowledge are to find, choose and synthesize
existung information [Kerr 1995] and to create and transfer common kmowledge which is based on
the experiences of employees [Sharon 2000]. The business technology evaluations followed these
ideas to find, compress, prioritize, cenclude and wansfer the kmowledge thalt already exists
distributed and undocumented around the company. The belief was that the better quality of
information available to the managers would imprave the quality of business decisions and hence
increase the eamnings of the company.
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As the focus of the business technology evalvations were to understand the competitive
environment, customer and market information as well as competitor and technology information
was collected Business Technology Evaluations aimed to answer the following type of questions:
What technology do we need to please our customers and beat competition? What are our
competilors doing and how? What is happening in the field of key technologies and emerging
technologies? Which are the emerging markets and our key customers or targeted customers? The
rnanagers need this information e.g. information on key competitors, key cusiomers and key and
technelogies, while formulating the business decision of strategic importance. The strat=pic actions
and the R&D pmject portfolio are derived therefrom.

The project team that prepares Business Technology Evaluations consists typically of researches
that are experts in the key technologies of a business, and it focuses typieally 3-6 months on one
specific issue. Team cooperates with the people in the business units, collecting the distributed
pieces of information and views of the customer needs, competitive situation and technology trends.
They interview different people and use their existing relationships to form the overall view of the
environment In addition, information is collected from the external sources, e.g. information about
intellectual properties in a certain key or emerging technology is collected besides patent attorneys
from patent databases, and information about competitive environmem in a certain market segment
from commercial research companies. The information is synthesized into detailed reports and
further on into management summaries. Therefore, Business Technology Evaluations provide
material that support the traditional business and technology strategy planning, but also are more
opportunistic and innovative by their nature.

Besides creating the new process, soludons were also looked from software development. Lack of
advanced tools for analyzing the competiive environment and shering the mesearch-based
knowledge with local product responsible units and local sales offices was recognized. This need to
structure and share the knowledge jnitiated anoiber project, developing so called Business
Technology Portals,

Business Technology Portals provide a knowledge structure and the advanced tools for eollecting
information about the competitive environment and the intellectual properties. The portals provide
single-point of access to recent, relevant and reliable information for a specific business unit. This
kmowledge is organized according to the main topics; Customers and Market, Competitors and
Technologies, see Figure 7. Business Technology Portals are also used to transfer knowledge within
research centers, local product responsible units and local seles offices. They have advanced
feamwres, e.g, full text search from the Intra- and Intermet, from atnschments and Lotus Notes
databases, news with push technology and advanced tools e.g., Patent monitoring tool-

Due to the accelerating changes in business and techoology issues, the importance of a systematic
compilation and evalvation of most recent information increases. Therefore, ABB?s technology
management recently demanded a fast expansicn of the business lechnology evaluations and
business technology portals across the whole group. Also, it was decided that the portal and
advanced tools are to be utilized arcund the year to monitor the competitive environment of each
business and to review the results with the business and technology managers in so called
technology review meetings. Therefore, business technology portals ave used o epbance the
traditional business strategy planning and technology review meetings by supporting the constant
and systematic screening of the environment.
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Figure 7. The front page of a Business Technelogy Porial.

As the case and the expansion of the methodology shows, improving acquiring and sharing of
knowledge related to (he strategic decision making ean ¢reate significant benefits, which means that
similar processes and tools could and should be widely used, Also there is a demand for software
that supports the creation and transfer of the good quality information, With these ac1101:|s.
significant bosiness benefits can be creatad.

7. Conclasions

This article explained that screening the competitive environment and joint consideration of
business and technology aspects are typical problems in the strategy planning systems. Besides
these challenges, mansgement is receiving too much information but lacking quality information,
that is analyzed and synthesized information. Therefore, they are under threat of making non-
optimal strategy decisions.

As organizations, we need 1o find better ways to find, prioritize and synthesize information. In
addition, we nesd to find methods to translate experiences (o ¢common knowledge and methods to
transfer this Imowledge. Strategy planning needs to be extended to ¢onsider, besides the senior
mapagement, the experts end people with business and technology knowledge, and screening the
competitive environment should be done systematically and constantly. We need IT tools that
enhance screening the competitfive environment, e.g. competitive intelligence tools or Internet
partals.
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We have described an example wheze the target of the development is to form a better process and
method to systematically acquire, analyze and compress the information on the competitive
environment, and to combine the business and technology considerations. We then describe a new
process of business technology evaluations, which compresses and concludes the knowledge that
already exists, distributed and undocumented, in the company. The belief is that the better quality of
information available o the menagers improves the quality of business decisions and hence
increases the eamnings of the company. As the focus of the business technology evaluations were to
understand the competitive envircnment, customer and market information as well as compatitor
and technology information was collected. Besides creating the new process, a software
development project of Business Technology Portals was initiated. The porals provide single point
of enry and knowledge structure to relevant information within a certain business and advanced
tools thay suppert the technology manapement within ABB.

The business technology evaluations and the business technology portals are proven a successful
method to manage the knowledge in strategy planning systems, and therefore their usage is being
expanded within ABB. It is suggested that this method could and should be used in other companies
- and they can use this article as a souree of ideas.
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Abstract Sharing expertise is @ growing field of inlerest because of the increased emount of
avallable tnformation, tumover of experts and globalizalion of companies. Sharing expertise is a
difficult task; therefore, experts ofien lack motivation, skills and trme o docurnent their expertise.
The developed expertise cyde is a framework where Imowledge stetards butld personal frusted
relationsiops with experls Knowledye siewards inlerviere the experts, construdd the knowledge
and docioment if, making it aveilable for knowledge seekers. The experfise oycle is lested in two
cases where the experiise is distribuled io differemt individuals and business units. In both cases
the usageofthe expertise eycle was expanded As a conclusion, the usage of the expertise cycle and
described best proctices are recommended Insiead of providing more mﬁnmakoﬂ we should
comcentrole on prmdmg better quohly of wmformation — and the expertise cycle &5 a valughle
method lo achizve s goal

Introduction

And overcome with shyness this was all that he could say:

Tl put itin a letter” ang then blushed and ran away.

He sat dowmn in the grass to think of all he had totell

How he had met Hemulen, found a beantiful shell,

Above all of his loneliness, partcularly at nighe

But though he tried so hard it seemed impassible ro write.

Now pleass, dear reader, comfort them and lend a helping hand,

Help Toffle write to Miffle so that she will understand (Jansson, 1988).

As described above by Jansson, our personal observations and emotions are
difficult to describe, and even more difficult to write on a piece of paper.
Companies, as well as individuals, are challenged today to find solutions for
describing their tacit knowledge, which is based on their employess’ personal
observations and emotions. The goal is not only to write down the knowledge,
but also to compress the distributed expertise and to make it accessible for
other employees and managers. This is required more and more due to
changes in the competitive environment, e.g. the turnover of employees and
globalization of companies with knowledge distributed into several countries.
Enhanced methods are needed to enable kmowledge retention and transfer of
recent, relevant and reliable information supporting better husiness
decisions.
Emerald This article develops an expertise cycle framework of sharing expertise,
based on knowledge management and organizational learning literature. Two
J— Casin, cases demonsirate @ts suitability. The expertise cycle approaches: OVercoming
Vol 3 0.4, 202 . U446 the challenge by using other people, knowledge stewards, to acquire, construct

o o mmssee  and transfer the expertise and knowledge of the experts. The article also
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explains the difficulties that are likely to arise, and how the knowledge
stewards work in practice to resolve the challenges.

In the first case, experts have difficulties expressing themselves in writing
and combining the knowledge of several individuals into a common
lmowledge, due to lack of skills, time and motivation. High tumover forces the
company to solve the situation by employing technical writers who interview
the experts and document their knowledge. In the second case, the aim is to
enhance better decision makding in strategic issues by researchers who collect,
analyze, and compress distributed information,

The research method in the first case was constructive; the author was
participating in transferring the knowledpe heing a knowledge steward hersalf,
further developing the. technical writing practice and facilitating the
community of practice. In the second case, the research method was
descriptive: the author was following the success and daily work of knowledge
stewards, observing the practices and difficulies while developing advanced
tools for acquiring information and sharing the results of their kmowledge
creation.

Hence, the goal of this article is to find befter methods to transfer expertise
when it is distributed to several individuals and locations. In addition, the
suitability of the methods is to be evaluated with practical case examples.

Expertise and the role of knowledge stewards

Background

As proposed by Drucker (1988), the amount of experts has continuously been
increasing, which leads to changes in a company’s culture and information
sharing practices. Since motivating and sharing information, instead of the
traditional managing methods, lead the experts, companies are seeking for
enhanced methods to share expertise and other information.

Globalization of compantes has increased the amount of scattered and
distributed information. Inforrnation resides in different locations of a
company, distributed to different individuals and transferred in pieces that are
often incoherent and in confrontation with some other pieces. Development of
information and communication technologies has led us to a situation where
there is too much information available. Examples are not hard to find: our e-
mails and new Web pages appearing each day. Essential information is
drowning into unessential, equivalent mformation is repeated and the
information is renewing its form but not always the content Technology and
science as well as the markets are providing mare and more inventions and
innovations. Since the markets and technologies change fast, information
becomes obsolete fast,

As a conclusion, global companies who face the challenges of global markets
and fast changing technology have typically too much information, which
might be overlapping, obsolete, unreliable and incoherent. These issues, along
the increased turnover of the experts, are the reasons for the growing
importance of sharing the expertise and compressed knowledge in an
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organized and coordinated way. Since the experts and knowledge seekers are -
separated by location and time, crossing these borders are to be taken as
requirements for the suggested transfer method.

Expertise

Polanyi (1966) has presenfed the idea of tacit knowledge by expressing that
people know more than they can tell However, earlier tacit knowledge had
different names, e, practices and cognitive skills (Turmer, 1294). Tadt
lmowledge is knowledge of practices that people have learned to do, but which
they cannot explicitly describe. For example, riding a bike or driving a car is
based on tacit knowledge Describing the knowledge is difficult by using
words, because an "auto pilot” guides the actions (Sveiby, 2001; Nonaka, 1991),
Expertise is a category of tacit kmowledge, emphasizing the uniqueness of a
person’s knowledge (Von Krogh ef al, 2000); eg. though riding a bike is
categorized as tacit kmowledge, it will not be categorized as expertise, since it is
a commonly mastered slall

Expertise is based on extensive knowledge Avmed with this kmowledge, the
expert is prepared to respond to many situations intuitively, by recognizing the
situation and evoking an appropriate answer, and in addiion, by using his
experience for analyzing new, difficult problems. In the daily work of an expert
preserving, applying and creating dmowledge are interdependent, even though
the theory tends to separate the phases (Simon, 1991; Starbuclk, 1992).

Owing to the nature of expertise as a special category of tacit knowledge,
which is enhanced and used to innovate by testing the suitability of new ideas
or existing ideas to new situations, describing and sharing the knowledge is
difficult. Despite their existing knowledge and education, experts also often
resist sharing their informadon because of their self-interest and narrow
perspectives, creating additional challenges for knowledge sharing (Starbuck,
1992). In practice, this often means that experts are not motivated and skilled to
document their own knowledge, or they do not have time for it since they have
prioritized other tasks.

As discussed, sharing expertise is a difficult task because of its nature and
lack of skills, ime and motivation from the experts, but the practice of sharing
the expertise is becormning more and more important to companies since the
number of experis in a company increases as well as the expert turnover.

Transferving expertise

Turner (1994) has presented an idea that practices, tacit knowledge, have 2 two-
level structure, consisting of individual substance and historical substance,
which leads to three locations of practices: collechve object solutions, private
solutions and dualistic solutions. He points out that public knowledge,
collective object solutions, such as rules, conventions and ideologies are most
often transferred with public objects, as texts, e.g. a law book. But he also ends
into acknowledging the difficulfies to solve the problem of transferring
practices. Also Nonaka (1994) explains that unless knowledge is explicit, it
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cannot be easily leveraged. The idea of ransferring knowledge in documented
- form, as explicit knowledge, fits well to the purpose of transferring knowledge
when time and location separates experts and kmowledge seekers.

The most logical solution is that experts document their knowledge
themselves. However, as discussed earlier, this is not often possible because of
the nature of expertise and experts. Experts often lack the writing skills and
time as well as motivation to share their knowledge. In addition, in global
companies decuments should be written in English, which creates additional
challenges for experts with poor English skills, Therefore, we have a
conflicting situation where the documented kmowledge is needed but it is
difficult to convinee the experts to write.

On the other hand, it can be noticed that people are often willing to help
others by sharing knowledge, especially when there is a personal benefit to
them, eg a smile from a person they like. Dixon (2000) discusses this
phenomenon. Therefore, we need to develop alternative solutions for how to
document their knowledge. The proposed alternative solution is to use other
people to document the expert’s knowledge Using other people to document
knowledge is proposed by many authors, e g. Sheehan (2001), Dixon (2000} and
Leistner (2001), who emphasize that sharing tacit kmowledge should be
someone’s job, otherwise the information will not be written down. However, it
is still not 4 common practice in companies to employ peaple to document other
people’s knowledge.

Knowledge stewards
External pecple, who write down experiences and knowledge of others, are
called kmowledge stewards in recent literature. Knowledge stewards are people
dedicated to acquire information from an organization, further analyzing and
formulating it 10 a form that is useful for knowledge seekers. The role is
mentioned in several knowledge management hooks and articles, eg. Sasson
(2000) and Leistner (2001) explain that knowledge stewards interview and
observe people in their work environment to capture what they lmow, to
further document what they have leamed and make the knowledge available
for the entire organization.

When should the knowledge stewards be used? It is recommended to use
them to document knowledge when;

« Documenting the information is especially challenging, It consists of tacit
knowledge that is embedded in people’s minds, experiences, emotions
and intuitions or when the reader’s needs are not knowr

 Knowledge is distributed, eg. into different countries. If a person that
owns the knowledge and a person that seeks for it, are working in the
same location, the information can be shared through informat
conversation or using knowledge brokers who know the experts in each
field. However, if the pieces of informaton are distributed, forming a
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common knowledge, e.g. collecting and compressing the kmowledge, it is
more difficult.

« Information is of great importance to a company. The method causes
costs, 50 it should only be used when the benefits of having the
information available outweigh the additional cost (Dixton, 2000; Sasson,
2000).

We have concluded that knowledge stewards could be used to document the
expertise. However, this does not relieve experts from sharing their expertise.
The knowledge stewards still need to acquire knowledge from the experts. How
could they do this?

Sharing experitise

For shaning tact kmowledge, most of the sources, especially the earlier
literature, recommend a mixture of techniques including observation and
imitations. Howaver, experts tend to use their kmowledge creatively, improving
angd developing the used methods constantly and adapting to new situations,
sometimes even without reasoning. Therefore, observabion and imitation
cannat reach the internal models of an expert, eg the reasoning and
justification of certain actions, only the external behavior, so ohservation of an
expert cannot be a successful method to transfer the expertise.

Mentoring is a powerful method to transfer expertise, but it is suitable only
when the expertise is not distributed to several individuals and locations, and
especially when the experts and knowledge seckers are separated by time.
Nonaka {1994) suggests metaphors and analogies but they are not suitable
methods for transferring big amounts of expertise Story telling is another
method to share tacit knowledge and values, used to rezch and convince large
amounts of people. Therefore, for the purpose of transferring technical or
strategic information, expertise, it is not suitable. However, story telling also
uses the same techniques as proposed for knowledge stewards earlier,
interviewing, observing and creating the trust to acquire information that wiil
be used for the stories (Snowden, 1999).

The recent literature suggests interviews to transfer this kind of knowledge.
Although describing tacit knowledge is difficult, it is not impossible and a
professional interviewer can help the expert to describe his knowledge. In
addition to interviews, also the importance of a company's culture is
emphasized Knowledge sharing places demands on organizational
relationships. Constructive and helpful relations enable people to share their
insights and discuss freely, sharing common experiences and their concerns.
For example, Geus (1997) explaing with the help of birds who learned to open
mitk bottles in England, that instead of managing knowledge we should create
conditions and culture in which learning and sharing takes place. Von Krogh e¢
& (2000) who explain that ba, enabling context, is a “place in which kmowledge
is shared, created, and used” also emphasize the enabling context.
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Interviewnng

Interviews are suggested to be the methed to transfer expertise by many
authors, e.g. Sveiby (2001) suggests that tacit knowledge should be shared with
the help of dialogues and debates, but warns that most of the information is lost
in the conversion to explicit information. So how should the interviews be
carried out? Broolking (1998) emphasizes that since tacit knowledge cannot be
shared, the interviews should focus on capturing the processes used by the
expert and documenting the assumptions and conclusions In certain situations.

As the interviews should focus on capturing the processes used by the
expert and documenting the assumptions and conclusions in certain situations,
the interaction between two persons sharing their experiences, emotions and
mental models is a demanding situation. While discussing the mental models of
others, individuals need to analyze their own at the same time, which requires a
good relationship between the participants and a supporting company culture
(Von Krogh 2t al, 2000).

Several authors, e g. Brooking (1998) and Sveiby (2001}, have presented trust
as a band for knowledge sharing; without it tacit kmowledge cannot be
captured at all Won Krogh ef al (2000) explained the importance of trust by the
fact that whenever we share a piece of knowledge, we have to justify our
beliefs; this is challenged by self-doubts, fear of going against normms or the
overall need for standing up for one’s own ideas. Justification makes kmowledge
sharing such a fragile process. In addition, as Dixon (2000} emphasizes,
experience is a poor teacher, since the relationships between the cause and
effect are often complex, and the interpretation relies quite heavily on fallible
human memory. Therefore, building a relationship that enables sharing
emotions, observations and justifications requires several shared experiences
and the trust builds on them.

Several authors mention, e.g. Sheshan (2001), the feedback loop that should
be used for interviewing the experts. This means that after the first interview,
the subject’s kmowledge is constructed and transferred to a written form. The
text is then brought back to the expert who has a chance to correct and add new
information; in addition some additional interviews might be needed.

Framework for sharing expertise

From the discussed literature, the conclusion is that the most recommended
method to learn from experts is to interview them. By using interviews and
observations, the external behavior and parts of the reasoning made by experts
can be documented, but their internal models only partially. Trust and personal
relationship with people interacting in the interview is the basis for good
results for knowledge acquisition-

As a result of the interviews, knowledge construction begins. The
knowledge stewards form their own internal models of the issue and document
them, transforming them into explicit knowledge, written descriptions and
instructions. Feedback loop with the expert assures the quality of the content.

Expertise cycle
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framework for sharing
expertise

Qther people learning about the subject, who, based on the documents, can
easily use the resulting text and their own experiments, create their own mental
models, their tacit konowledge about the issue. The phases are called
information distribution and interpretation in the framework, expertise circle,
which is used to simplify the ideas of sharing the expertise (see Figure 1).

The expertise cycle shows how the expertise can be transferred, preserved
and increased; it also implies that the practice is rather a continuocus process
than a single project. The expertise cycle has the following phases: knowledge
acguisition, knowledge construction, information distribution and information
interpretation.

The expertise cycle resembles the knowledge spiral presented by Nonaka
{1994) and later by Yon Krogh et al (2000). The knowledge spiral presents four
interactions to an overall enabling context originating, conversing,
documenting and internalizing. The main differences between the models are
the emphasis on knowledge transfer vs lmowledge creation, the type of
knowledge, physical location of the knowledge and the amount of owners of the
original knowledge.

The expertise cycle explains sharing the expertise in an organization,
whereas the knowledge spiral emphasizes creating new knowledge and
innovations, eg. conversing the knowledge with group conversation and
forming the concepts within a group. The expertise cycle is used as a
framework to transfer a special category of lmowledge, expertise; the focus of
the knowledge spiral is mere generic. In addition, the expertise cycle is used to
transfer kmowledge that is distributed to different locations, whereas the
kmowledge spiral suits better for transferring it when the kmowledge resides in
the same location, due to conversing phase with group conversations. The
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knowledge spiral is also forused on combining kmowledge of several
individuals at the same Sime while expertise cycle concentrates on sharing the
lmowledge of one expert at a time. The common idea in the models is the cycle
where tacit knowledge is transferred into explicit knowledge, and vice versa.

As discussed, there is a wealth of information concerning tacit knowledge
Some articles and books also describe the role of knowledge stewards,
explaining why and when they should be used. But as of yet there is no
sufficient understanding on how the knowledge stewards work in practice,
which kind of challenges they need to conquer and the overall success of the
method in companies. The lack of good applications to manage tacit knowledge
is also acknowledged by Sternberg and Horvath (1989} who explain that better
applications can be acquired by understanding tacit kmowledge in organization
as a pragmatc phenomenon. This pragmatic approach is applied bere.

It 1s claimed that the kmowledge steward method and the created expertise
cycle framework are successful in sharing the expertise; this is verified with
two case studies. [t also expects that typical problems in sharing expertise
within the proposed framework will appear, and shares the best practices that
are used in the case companies to conquer them Companies should
ackmowledge the expertise cycle, the challenges and the proposed best practices
in order to transfer their expertise successfully.

Knowledge stewards transferring expertise — two cases
Case 1. Transferring technical experfise
This first case describes a situation in an ABB company, where experts have
difficulties in expressing themselves in writing and combining the knowledge
of several individuals into a common knowledge, due to lack of skills, time and
motivation. Also, since kmowledge is distributed to several individuals,
locations and at different Gmes, e.g. software has largely been created before
most of the current employees have started to work for the company,
constructing a common understanding and knowledge of the whole technology
is a demanding task.

As a consequence, the company has the following problems related to its
Imowledge:

« The knowledge of parts mostly created in the past is undocumented.

« High turnover of experts; the expertise must be documented.

» The expertise is difficult to describe due to its tacit nature, experts lack
the sdlls to document it.

« The information is distributed to several individuals and locations.

- The lack of information creates a significant amount of additional work
and costs, eg. to internal customers and technical support.

Applying the expertise cycle solves the situation, which means employing
people, technical writers, to interview and document the kmowledge of the
experts.

Expertise cycle
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Knowledge sharing and retention becomes extremely important in an
organization with high tarmover of experts, Today this is common in IT
companies where the experts often change their position or company, therefore
the software products of companies have a longer life cycle than people. Since
peaple that developed a preduct have the knowledge of how it is designed, how
it works and how it is to be used, it is critical that this information is preserved.
If the knowledge walks out the door, a company will have problems with the
product. Therefore, transferring product knowledge is extremely important for
enabling the expertise retention.

Often experts are asked to document the software, describe functions and
their usage. However, typically technical experts are nat interested in writing.
As an additional challenge for 2 global company, the technical documentation
is to be written in English. When experts that are asked to docurnent their
knowledge have neither the interest in writing nor the required language skills,
this results in a poor quality of documentation. In the times of expensive
computing power the company culture accepted poor quality of documentation
and lack of information. There were even unwritten rules like "Code should not
be documented to avoid delays in the program execution®. Since the software
still included parts from those days and most experts had Ieft R&D, only a few
people kmew the software behavior.

The lack of proper documentation was evident, having all the typical
symptoms: engineers using the software were calling to technical support for
advice, complaining about poor documentation. Since technical support
received a huge number of calls, they had difficulties in answering and the
amount of people in technical support had to be increased. Further, technical
support had no proper product information available, so it started to redirect
customer phone calls to R&D.

In addition, customers started to call directiy to the product expert whenever
they had problems. This was not appreciated in R&D as the customers were
asking “stupid questions™ that could have been solved in technical support
This led to sarcasm and unfriendly customer service, eg. “Now I wili read
aloud the section in the manual * Customer satisfaction, which already was low
because of product problems and the unsatisfactory documentation, continued
to decrease.

The problems of using undocumented software also created costs to internal
customers in different countries, technical support and R&D, where the experts
used their time to advise the customers instead of doing their own work as
product developers.

We have now seen the kind of problems lack of transferming technical
Inowledge created. The background of this case can be summarized with the
following symptoms:

» The knowledge of parts mostly created in the past is undocumented,
+ High tumover of experts.
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» The expertise is difficult to describe due to its tacit nature, and experts
lack the skills to docurnent it.

» Theinformation is distributed to several individuals and locations.

+ The lack of information creates a significant amount of additional work
and costs, e.g. to internal customers and technical support.

The first attempt to solve the problem was to motivate the experts to write by
emphasizing the importance of documentation. In addition, customer calls were
to be directed to technical support and if a question remained unsolved, the
technical support contacted the experts and mediated the answer to the
customer. Customer satisfaction was improved a little and some explicit
Imowledge was documented, for example object and attribute descriptions. But
even after motivating, giving orders and arranging more time for product
experts, the overall problem remained unsolved. Experts still lacked both the
skill to write and the English language, as well as the kmowledge of customer
reeds and confidence in their superior expertise.

A decision was made to use a new method for knowledge transfer; hiring
new people to document product knowledge, who were to be placed in the same
departments as the software engineers; they started to participate in project
Toeetings, to study the products and to build their relationships with product
experts. Based on what they heard, read and experimented, they formed basic
kmowledge of the products and improved the existing dotumentation. In
addition, the customer needs were investigated While writing they interviewed
the product experts to find out product details. Afterwards product experts
who inspected the documents made some corrections and clarifications. The
quality of documentation started to improve significantly. The expertise cycle
framework and the roles described here in this case are presented in Figure 2.

As more technical writers were hired, their role was officially described, for
example in product development handbooks and process descriptions. The
Imowledge stewards were called technical writers. As the expansion of the
method proves, the expertise cycle was a successful method to transfer
expertise in the case company. However, small improvements were realized in
practice to enhance the success of technical writers’ work.

While working mainly with software engineers, the technical writers
sometimes felt frustrated and unappreciated; a change in the company culture
did not happen overnight Technical writers formed a group, a community of
practice, which met regularly. The aim was to develop common methods, to
learn together as well as to share the best and worst practices.

The technical writers group acknowledged the need for better tools for
knowledge construction, e.g. better tools to write and manage terrninology and
overlapping information in different places. So, several projects were initiated,
eg. developing a term bank with common terminology and improving
documenting methods by investigating new technologies and ideas, eg. SGML
and related tools.

Expertise cycle
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However, the biggest challenge the technical wniters faced was the cooperation
with software engineers, acquiring the needed kmowledge from them by
interviewing or by other methods. Interviews were the best acquisition methed,
e.g- mails were rarely answered properly; however, it was still difficult to get
the time from the expert for an interview or for reviewing the exasting writings.
Surprisingly, the personal relationship with product experts became the maost
important asset for the technical writer.

The conclusion of this case is the ackmnowledgement that documenting the
expertise, distributed to different individuals and locations, is difficult, because of
the experts’ lack of sldlls, tme and motivation. On the other hand, high tumover
of experts and the costs that lack of documents causes, forces the company to
solve the situation by employing people, technical writers, to document the
expertise Technical writers interviewed product experts, constructed product
knowledge and transferred it as product documentation to the customers,
technical support, new employees, etc., who use the documentation to understand
the product and its usage better. As the expansion of methodology shows, the
expertise cycle is a successful method to transfer expertise. In addition to the
methods described in the expertise cycle, in practice the knowledge stewards
formed 2 community of practice to share their experiences and best practices and
{o initiate the necessary development projects.
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Case 2: Transferring compelifive environment knouwledge

The second case describes the background and developed methods in ABB,
aiming to enhance better decision making in strategic issues. As background
for the case, global companies like ABB face the challenges of global markets,
fast changing technology and explosion of information. As a consequence, they
typically have the following problems related to its knowledge:

» There is too much information tansferred every day and people feel
frustrated trying to handle all the information they receive,

+ The information resides in different parts of the company, distributed to
different individuals.

» The information is transferred in pieces that are often incoherent,
unreliable and in confrontation with some other pieces.

» The markets and technologies change fast, therefore, information
becomes obsolete fast

The issue is sglved by employing researchers who collect, analyze, and
compress distributed information. The manzgement uses this analyzed and
compressed knowledge as a basis to make strategic decisions. The case uses
the expertise cycle, consisting of employing so-called knowledge stewards to
acquire, construct and transfer expertise, and proves it to be a suitable and
suceessful method.

In a global organization, in which relevant information is diskributed over
many locations and individuals, mformation needs to be collected, analyzed
and compressed. In addition, it is extremely important to develop better
methods to transfer lkmowledge and to improve the quality of information,
transferring and ereating information that only fits the user’s needs. Often this
is not done systematically, and information of good quality is not easily
available

Qur case company suffered from all of these typical symptoms, blaming its
difficulties to arise from improper Information management Different
competence centers and product responsible units developed their owm
expertise respectively to their responsibilities. But common knowledge of an
issue was lacking in all the other centers as well as in the headquarters. Despite
the information flood that managers were facing daily, not enough recent,
relevant and reliable information was available.

Even though the individual business units were regularly asked to
document their knowledge and hence help other centers to learn from their
experiences, not enough information of pood quality was presented. The
knowledge that was collected in the companies was not systematically
transferred to upper managemnent and other units. In addition, due to internal
competition within the company, the presentations that managers gave to their
superiors were mainly presenting strengths of their business units and how
well the individual company was doing, but not acknowledging the real
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compeftive environment, and especially its threats. Therefore, managers felt
that they were forced to make decisions without adequate information.

We have now seen the kind of problems lack of transferring technical
knowledge created. The background of the case can be summarized with the
following symptoms:

» Too much information transferred every day, therefore, people feel
frustrated.

» Information resides in different parts of the company, distributed to
different individuals.

« Information is transferred in pieces that are often incoherent, unreliable
and in confrontation with some other pieces.

» The markets and technologies change fast, therefcre, informaticn about
them becomes obsolete fast :

Since the business units did not have time to screen the competitive

environment, and document their analyses and knowledge, this work had to be

carmed out elsewhere These were the main motives for starting the practice of

business technology evaluations (BTEs}) that is described in this case study.
The motive for the BTEs was:

- information overload the management faces daily;
« lack of recent, relevant and reliable information.

The idea was to analyze, compress and summarize the knowledge that already
exists distributed and undocumented in the company. The belief was that the
better quality of information available to managers would improve the quality
of business decisions and therefore, mcrease the earnings of the company.

As the focus of BTEs was to understand the competiive environment,
customer and market information as well as compefitor and technology
information about a specific business issue was collected. The managers need
this information, e.g. information on key competitors, key customers and key
and emerging technologies, while formulating the business decision of strategic
importance Strategic actions and R&D project portfolio are derived therefrom.

BTESs aim to answer the following type of questions: What technology do we
need to please our cusfomers and beat competition? What are our competitors
doing and how? What is happening in the field of key technologies and
emerging technologies? Which is the emerging market and who are our key
customers or targeted customers? These questions are answered by forming a
project, focusing typically three to six months on one specific business.

The project team that prepares a BTE, typically consists of researchers that
are experts in key technologies of a business. To achieve the analyzed and
compressed kmowledge, researchers collect distributed business and
technology information from different individuals and locations within a
company. They cooperate with people in business units, collecting distributed
pieces of information and views of customer needs, competitive situation and
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technology trends. They interview different people and use their existing
relationships to form an overall view of the environment and summarize this
knowledge into analyses and new reliable and compressed kmowledge.

In addition, information is collected also from external sources, eg.
information about intellectual properties of a certain key or emerging
technology is collected together with patent attorneys from patent databases,
and information about the competitive environment in a certain market
sepment from commercial research companies. The information is concluded
into detailed reports and further on into management summaries, The expertise
cycle and the roles described in this case are presented in Figure 3. Besides the
suceessful deployment of the expertise cycle in this case, small improvements
were realized in practice. These improvements are described here.

The researchers that compress this information of strategic importance to
Dusinesses, are quite often doing only onme or two BTEs, so the best
methodology to acquire information and the sources of relevant and reliable
information are not familiar to them when they start a BTE, In addition,
researchers might have problems to define and limit the research problem. To
solve these issues, the researchers started regular meetings among themselves,
together with the manager organizing the BTEs, forming a community of
practce.

All the new BTEs were presented in community meetings after the pre-
study and planning phases. The goal of the presentation is to receive guidance
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Nole: The BTE projecl leam acquires information from various sources and construsts its own
knowiedge sbout the competitve ervironmenl of a certain specific business and Lhen documents
this knowledge into manag reporis and summaries
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from other BTE researchers and the responsible manager. Qpinions, views, and
impressions were to be freely discussed in order to create better results. In
addition, the finished reports were presented as an example to the ones that
were still in progress or just starting. The practice of BTE meetings was found
to be an effective way to transfer the experience and best practices.

The BTE group recognized the lack of better tools for analyzing the
competitive environment, sharing information and links among themselves
and further transferring the research knowledge into business units. The need
to transfer the best practices as well as the research based knowledge into local
product responsible units and local sales offices initiated another project;
business technology portals. These portals are used to provide a knowledge
structure and advanced tools for screening the competitive environment and
making strategic business decisions. Business technology portals are used by
all the people who collect, share or search information about a business unit's
competitive environment, eg. information on competitors or intellectual
properties. They are also used to transfer knowledge from researchers and
research centers into local product responsible units and local sales offices. The
advanced tools are to exploit competitive intelligence providing a process for
analyzing the competitive environment from the Internet as well as patent
databases and other relevant information sources.

Ovwing to accelerating changes in business and technology issues, the
importance of systematic compilation and evaluation of the most recent
information increases. Therefore, ABB's technology management recently
demanded a fast expansion of the BTE methodology across the entire group. In
additon, it was decided to expand the methodology, the portals and the
advanced tools to be utilized each year to moniter the competitive environment
of each business and review the results with the business and technology
managers in so-called technology review meetings.

As the case and the expansion of the methodology shows, improving the
sharing of knowledge related to strategic decision making can create
significant benefits, which means that the usage of a knowledge steward to
docurnent the expertise is profitable, regardless of the costs that are involved.

As a conclusion, glohal companies who face the challenges of global markets
and fast changing technology have bypically too much information, which
might be overlapping, obsolete, unreliable and incoherent. To accomplish a
better quality of information for strategic decision making, the expertise cycle
framework is used. The BTE project team acquires information from various
sources and constructs their own knowledge about the competiive
envirenment of a certain specific business and then documents this knowledge
into management reports and summaries. As the expansion of the methodology
shows, the expertise cycle is a successful method to transfer expertise.
However, in addition to the expertise cycle, the knowledge stewards formed a
community of practice to share their experiences and best practices and to
initiate the necessary development projects.
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Conclusions

This article has described sharing expertise. Three main reasons for the growing
interest in this field of knowledge management are recognized: explosicn of
available information, increased turnover of experts, and globalization of
companies. Because of the explosion of available information and our limited
ability to process it, we need analyzed, reliable and compressed information.
Because of the high turnover of experts, we are forced to document the expertise
to retain it and due to globalization of companies, the information is widely
distributed. Even though experts would be willing to share their knowledge, the
distribution of knowledge to several individuals and locations creates challenges;
documenting this knowledge is a demanding and time-consuming task, therefore
the experts often lack motivation, skills, and time to do it.

An expertise cycle framework is created based on the knowledge
management and organizational learning literature. In the knowledge cycle,
knowledge stewards build personal relationships with experts, to create trust
that enables Jmowledge sharing; they interview the experts and fortn their own
internal models, which are documented, checked in interaction with the experts
and transferred o the knowledge seekers. The knowledge seekers use the
compressed and documented information to learn about the issue.

‘While formulating the expertise cycle, the method was tested in two cases. In
both of them the expertise was distributed to different individuals and business
units, who despite the requests did not compress and decument it. The case
studies showed that the initial expertise cycle was not complete. What was
lacking? Knowledge stewards faced challenges daily, and fo solve them, they
formed communities of practice The communities learn together, share the
best and worst practices and initiate systematic process and tool developments.

Companies that employ knowledge stewards should kmow the existing
experiences to better anticipate the challenges they will face. They should alse
be aware of the presented best practices: communities of practice, development
of better methods and tools to enhance the Imowledge acquisition, construction
and distribution.

In both cases, the benefits of using knowledge stewards were bigger than the
associated costs, and the framework usage was expanded. Hence, the expertise
cycle was successfully implemented in the companies. Based on the
experiences, the usage of knowledge stewards and the expertise cycle is
recommended. Instead of providing more information we should concentrate on
providing better quality of information, by compressing and analyzing it — the
expertise cycle is a valuable method to achieve this goal
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Abstract
Purpose

Adjusting company to its competitive environment is often done without proper knowledge of the
competitive environment. This paper describes methods and tools that could be used to improve
Internet based scanning of the competitive environment. In addition, the paper describes an

example where such methods and tools are used.
Methodology

Existing literature on environmental scanning, competitive intelligence and benchmarking is
reviewed to brief the thecretical background, and to find new ideas to improve scanning of the
competitive environment. Using theory-building approach, the research is based on constructive
methodology. The construction is done in ABB Corporate Research, in the Business Technology
Portals project.

Finding

Expens scan the environment using the advanced tools, interviews and knowledge sharing, and
managers mainly scan by discussing with other people. Modemn search engines can be used to
build advanced Lools that enhance competitive environment scanning and benchmarking on

screening level. Search engines acquire and analyze information from Internet, e.g. from news,
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company Internet pages, patents and dawabases. The methods reduce the time needed for acquiring

information, enabling people to concentrate on analyzing the information.
Research and Practical Implications

For practitioners, the article provides an example of framework, methods and tools that can be
used to scan the competitive environment. For researchers, it provides a literature review of the

topic with an innovative construction.
Originality/Value

The theoretical background has been innovatively applied to construct and to deploy very

pragmatic tools (hat enhance scanning the competitive environment.

Key words: Scanning, Competitive environment, full-text search, Internet
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introduction

Strategic planning is one of companies' key tasks, foundation for their success. However, the
strategic planning process and scanning the competitive environment has not been developed like
other processes. Consequently, information for strategic decisions is acquired without adequate
tools and methods, reducing possibilities for faci-based management Since strategic planning is
done by busy managers, support, rationalization and automation of associated tasks can create

significant benefits.

The goal of this article is to give a practical example and a description on better methods and (ools,
based on modern search engines and advanced search lechniques, Lo automate and to ratonalize
acquiring and analyzing information of the competitive environment for technelogy strategy
planning purposes. The described methods and tools can be used for Internet-based scanning of the
competitive environment and for benchmarking on screening level, either by top managers or by
the experts of a company. Intemet based scanning is selected because the tremendous amount of
free and useful information that is available for users who know how te find it and how to benefit

from it.

Even though publications deseribing the importance of the competitive envircnment scanning
exist, and they describe the need for systematic and continuous process, Internet based scanning is
quite new field o practice - only few publications describe deployed constructions and case
studies using such a process. However, scanning the competitive environment does not differ
much from benchmarking practices on screening level, which have been described earlier, e.g., by
Matthews and Lave (Matthews and Lave, 2003).

Benchmarking on screening level was earlier presented and deployed as the best tool to measure
the competitiveness. Benchmarking on screening level consists of benchmarking on-line,
competitive benchmarking or partmers benchmarking (Zairi, 1994). Common idea in competitive
benchmarking and in scanning the competitive environment is utilizing public data. The dala is
used to evaluate and to compare performance of different companies within the same competitive

environment.

As Intemnet is the most exciting source of the competitive environment, this article discusses the

role of Inlemet as the source of competitive environment information and how such information
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could be effectively acquired from different types of sources within Intemet. The topic is also
interesting and relevant, because most western companies aggressively push into new Asian and
Latin American markets, which they do not know well. The article demonstrates an example of a
process, associated tools and methods that were deployed within ABB, and it discusses similarilies
of competitive benchmarking and scanning the competitive environment, and finally points out
that such tools and methods could be used for benchmarking purposes as well.

The article first presents the research goal and the methodology that has been used. Then it
reviews briefly the literature related to the study and presents the most interesting ideas found
from the literature. Then the article describes the context in which the study was carried out, as
part of the Business Technology Portals research project. Afier the context has been described, the
article describes the used Internet information sources, and which advanced methods and tools

were used to acquire and to analyze information from each source.

Research Goal and Methodology

The research question of this study is

Whar kind of methods and 1o0ls could be used to improve Internet based scanning of the

compelitive environmeni?

Even though the article is very practice oriented, existing literature, e.g. Environmental Scanning,
Competitive Intelligence and Benchmarking, has been reviewed to brief the theoretical
background of the study, and to find ideas that could be vsed to develop the tools and methods.
The study follows the theory-building approach (Eiseohardt, 1989}, instead of the theory testing
approach that is more commonly used. The basic selection of research strategy is to use
cansmctive research. The construction is based or the work done in ABB Corporate Research,
with the Business Technology Portals project, whose project manager the author was. The
construction is tested using weak market test.

As the constructive research combines empirical and normative features of research, it enables to
solve relevant problems of business management by creating innovative models, frameworks,
methods and other constructions, and to test the functionality of the constructions during the
research process (Olkkonen, 1993). These characters and their match to the research question have

been the essential pant for deciding (o use the constructive research. Full objectivity or
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generalization is not in the focus of the article. Rather the aim is to create in-depth understanding

of the phenomena and to develop a construction that is suitable for the situation.

As conclusion, the choice of methodology has been primarily affected by the research objective,
secondly, novelty of the research topic and thirdly the possibilities of the author to deploy the

consorucions.

The study started with creating initial framework, empirical observations and a collecting
information presented in the literature, after which insight emerged. The interaction of the research
process and the earlier literature was continuous during the whole research, making the process

iterative; constructions have been linked 1o the environmental scanning literature continuously.

Technology Strategy Planning

The importance of the technology strategy has been explained by Stegle, who states that every
strategic plan contains an implicit technology forecast, e.g. assuming that present technology and
its extensions provide an adequate base for success (Steele, 1989). In addition, one of the essentdal
strategic decisions is directing research and development investments — resulting in significant

time and money commitments.

As criginally presented by K. R Andrews, strategy is a unifying idea that links functional areas
and activities of a company to its competitive environment (Montgomery and Porter, 1991). The
fit between critical competencies of a company and its environment defines its success. Hence,
adjusting company 1o its compelitive environment is one of the most imponant tasks of a
company. However, it is quite common to concentrate on the other part of the strategic planning,
which is developing an integrated, coordinated and consistent long-term plan of action (Lorange
and Vancil, 1976, Montgomery and Porter, 1991).

Competitive Environment

According to Fahey, detecting, anficipating and understanding the competitive environment is the
basis for outmaneuvering and outperforming the competitors (Fahey, 1999). Besides competitors,

compelitive environment contains the underlying economics and so called competitive forces,
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which are threat of new entrants, bargaining power of suppliers, bargaining power of customers
and threat of substitute products {Porier, 1979).

The leading drivers of strategic change in cur current environment are globalization and
technology innovations. Their implications to competition have been described by many authors,
e.g. Bradley, Hausman and Nolan (Bradley, Hausman and Nolan, 1993), and Nordstrdm and
Ridderstrale (Mordstrdm and Ridderstrale, 1999). According to Bradley, Hausman and Nolan
(1993), leading change in technology will be a fusion of information technologies and
telecommunications, resulting in creating new industries, restructuring existing ones and changing
the way companies compete. Similarly, other new technologies can change our competitive

environment, by changing one or several competitive forces.

Scanning the Competitive Environment

As explained, scanning Lthe competitive environment is important part of strategic planning, which
is often not done properly. This section explains different kind of scanning practices and next

sections further on provide ideas that could be used to enhance the scanning in many companies.

Scanning the competitive environment has been described in environmental scanning literature.
Environmental scanning is defined as acquisition and use of information about events, trends and
relationships in the environment of a company, the knowledge of which would assist management
in planning the organization’s future course of action (Aquilar, 1967, Choo and Auster, 1993).
Environmental scanning can be continuous, periodic or irmegular (Choo, 2001). Continuous
scanning is focused on opportunity finding and contributing proactively to the organization.
Irregular scanning is reactive scanning, general exposure to information without any specific
purpose. Periodic scanning is more sophisticated, but still focused on problem salving and
forecasting with limited scope and methodologies. (Van Vuuren, 2001}

Despite the articles describing impartance of scanning, systematic scanning is virtually non-
existent — scanning for planning, irregular scanning, is more common. {Liu, 1998, Xu and Kaye,
1995}, Due to globalization and fast changing markets, the best companies have realized that
success demands that an organization scans its environment constantly, that is pericdically and
continuously - oo often, though, scanning is done without adequate time and results (Gendron,
1998. Prewitt, 1998).
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To improve scanning, Choo proposes to utilize the specialized knowledge of industry expents, to
outsource some scanning and to use information technology to guarantee the variety of results, e.g.
using automatic searches, push channels (Choo, 1997). Other authors seem to agree, e.g.
Underwood {2002) has described the options for an organization to be: using internal intelligence

teamn, using externtal consultants or using hybrid intelligence system.

Utiifsing Experis and Information Technology in Scanning Process

Since managers do not have enough time, they should involve experts and information technology

in scanning the environment

Pirttild has divided the competitive environment scanning into bwo parts:

s Informal scanning, mainly based on “'mouth to mouth” information and informal networks

»  Systematic scanning, based on public information available in the competitive environment.
(Pirtuid, 2000),

Several authors have described that people typically rely on their informal networks when
acquiring information, and sertle for information that is “good enough”, rather than seeking the
perfect information, e.g. Cross and Borgatti (Cross and Borgatti, 2001). This is consistent with the
results on how managers acquire information, e.g. Pirttil states that informal networks and social
contacts are especially important to managers, who, due 10 lack of time, delegate their knowledge
acquisition to their networks (Pirttili, 2000). Other people are considered the best information
sources for competitive environment scanning by many authors, e.g. Prusak and Cross (2001). In
addition, the resolts of systematic competitive environment scanning are mostly utilized by experts
who have more time to read than managers (Pirttil4, 2000).

Competitive Benchmarking

Environmental scanning practices do not differ much of practices earlier presented and deployed
as one form of benchmarking, which was already decades ago, regarded as the best tool for
measuring the competitiveness. (Zairi, 1994) This form of benchmarking has been called
benchmarking on screening level and it was presented as a solution to companies who found
benchmarking expensive, time consuming and problematic practice, due (o their limited resources.

Benchmarking on screening level is often dene using public information about companies. E.g.,
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balanced scorecard or Malcolm Baldridge National Quality Award eriterias could be used for
benchmarking, these pieces of information are often publicly available (Rickards, 2003, Lobo,
Zain, 1999) Benchmarks on scregning level can be divided into competitive benchmarking,
pariners benchmarking and benchmarking online. (Lau, Lee and Peter, 2001, Zair, 1994)
According to Cassell, Nadin and Gray, most popular factors to benchmark have been financial
performance, customer satisfaction and quality of products (Cassell, Nadin and Gray, 2001).

Even though financial performance, customer satisfaction and quality of producis are imporiant for
success, benchmarking those factors is not the optimal way to benchmark when limjted resources
are available. Rather, benchmarking and other kind of acquisition of information from the
companies within the same competitive environment should concentrate on issues that have been
recognized as the key success criteria or core competencies in that specific compettive
environment The background for such statement is the claim that the fit between critical
competencies of the company and its environment defines its success. This kind of benchmarking
approach has been presented by Lobo and Zairi, proposing that benchmarking should start
recognizing core issnes within the competitive environment. Those core issues shall be
benchmarked between the companies, to develop a profile for each company (Lobo and Zair,
1999,

Common idea in benchmariing on screening level and in environmental scanning is comparing
public data to evalnate performances of different companies competing in the same competitive
environment. The use of public data for benchmarking, instead of confidential data, has been
promoted for clearly obeying intellectual property and competition law (Boulter, 2003).
Environmental scanning and competitive intelligence ean be regarded as new coming of
competitive benchmarking on screening level. The survival of the practices over the decades

proofs its vitality an importance.

Compelitive Environmemnt Information in the Internet

On-line information, e.g. Internet, is considered better source than most of the hard copy
publications (Lackman, Saban and Lanasa, 2000). Since on-line resources, especially Intemet,
have not been widely used for long and tools that support and ease their usage can be enhanced, it
is forecasted that Internet-based knowledge acquisition will grow dramatically during the next

years. This trend has been verified by some studies, e.g. investigation made by Kumar and Palvia,
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2001, who state that online databases, suppliersfcustomersfrade associalions are the most
interesting external information sources (Kumar and Palvia, 2001). In addition, Kahaner (1997)
estimates that the public on-line information is the most exciting trend in the competitive
intelligence and in EIS (executive information systems) (Basu and Poindexter, 2000). These
statements support the claim presented in the Introduction, that Internet is currently the most

exciting information source for scanning the competitive environment.

Since the information in the Intermet is available to everybody, the competitive advantage has to
come from acquiring, analyzing, sharing and exploiting it befere and better than the competition.
Some proposals how to improve the acquring, analyzing and sharing of the information can be
found from the literature. E.g., Thelwall has stated, that commercial search engines and subject
gateways are the two most important memoqs for finding web-based information (Thelwall,
2000).

Business Technology Portals Case Description

This chapter presents the overview of the Business Technology Portals case description. It
contains information on the BTP (Business Technology Portals} development project, and the
developed framework for sharing strategic information. These are presented to give a description
of the environment in which the Intemmet based tools and methods for sharing and acquiring the

competitive environment knowledge were construcled and deployed.

BTP Development Project

The main goal of the BTP Development Project was to develop advanced methods and tools to
acquire and to share strategic knowledge of the competitive environment using Business
Technology Portals (BTPs). The project was funded by the technology maragement of the ABB
through the corporate research programs, and it was Initiated on its request to develop better
methods and tools that support scanning of the competitive environment. The project started up
with a technology-orientated prestudy, in which the possible technologies that could be used for
the purpose were reviewed and analyzed. As a result, the LN based intranet with Verity full-text
search engine was selected because of the existing infrastructures containing servers and databases
around the world, and because some additional existing services like user administration and

information security issues. Consequently, the development and the customization of the portals
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would be fast and flexible, and it could be carried out within the available budger However, the
selection was difficult, since it also meant compromises on the user interface and lack of certain

advanced technical features available with the other possible technologies.

The actual deployment started with three pilot portals, including two portals deployed in two
business units, and one Demo portal for marketing purposes. Ideas and specifications for the
functionality were developed in cooperation with pilot users, as well as testing of the new
funetionality. The two pilot deployments and the demo portal were us::fd to enable fast feedback
for the project team and to validate the usefulness and the usability of the developed methods and
tools. The project continued by deploying more portals in different units within ABB, altogether
10 portals were deployed.

Business Technology Porlals

Business Technology Portals are knowledge acquisition and sharing portals, providing single point

of access to all relevant information for a certain business. Ponal contains

» information, typically summaries and analysis, written by different expens, with the help of

questions guiding to consider similar issues and to use standard form in documenting the
knowledge

information provided and filtered automatically by the full-text search engine, e.g., from news
services

advanced customized tools that can be used 0 acquire more information, e.g., from
competition pages

links to other relevant information sources, picked by the experts (method similar 1o hit

nanagement)

Business specific news are presented on the front page. The rest of the content in the portals has
been divided into four sections, which are Customers and Market, Competitors, Technologies and
Tools. Customers and Market section is further divided into subcategories, e.g., Markels
Segments, Market Channels and Key Customers. Competitors are divided into subcategories like
Key Competitors, Challengers and Substitute Products. Technology section is divided mto
subcategeries like Key Technologies, Emerging Technologies and Patents. Subcategories Key
Customers, Key Competitors and Challengers contain page or pages for each of the companies,

presenting basic data about the company, SWOT analysis, company specific news feed, and
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analysis of the competitors’ products and the competitors’ patent portfolio. If possible, also a list
of key persons is included, e.g., experts mentioned in the patent applications or experts presenting
imporiant scientific findings in conferences. The list of key persons could be further used in

searching for confidential information from the Internet by using the names as the search criteria.

In the tools section, the tools for acquiring more information were available for the users, e.g.,

Customer, Competitor, Technology, Article, Tender, News Storage and Patent Search Tools. The

saarch tools are described in more details later in this article.
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Figure 1, The front page of a Business Technology Portal.

The busineass technology portals were customized to provide information relevant for the business
unit, using the capabilities of modero full-text search technology and some other more simple
methods. The customizations were based on, in the first phase, the names of the competitors,
names of the main customers, and names and short descriptions of the key technologies of the unit.
In addition, a patent search profile was built to filter information related the latest patent

applications.
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Framework for Acquiring and Sharing Strategic Knowledge

Tt was earlier proposed that experts (e.g. librarians, information experts, industry experts,
cuslomers, manufacturers, sales force, dealers etc.) should be invelved in scanning and they should

be part of the networks of the managers to guarantee successful transfer of this expertise.

In general, experts scan the environment mainly based on judgments, insights and tacit knowledge
(Roussel, Saad and Erickson, 1991, Pirttilid, 2000). However, experts cannot usually predict the
future any better than other people can, although they often believe they can (Starbuck, 1992).
Therefore, experts need to have advanced tools utilizing information technology in order to have

correct information for their predictions.

This article concenmrates on clarifying how to improve the scanning, by utilizing other people and
by information technology, especially modemn advanced full-text search technology and automatic

searches.

Strategic Knowledge Cycle

This article proposes that systematic competitive environment scanning for strategic decision
making purpose should be done in complementary parts of the same process similar to the
Expertise Cycle, which is used for explaining how expertise is acquired and shared. Expertise
Cycle, and its theoretical basis, including Nonakas Knowledge Spiral, has been described by the
author earlier (Karhu, 2002). The phases are connectled by experts belonging to an informal
petwork of managers. See Figure 2 The main difference of Strategic Information Cycle compared
to Expertise Cycle, is the use of discussions with the informal networtks along the explicit
information for acquisition of strategic knowledge

The Strategic Knowledge Cycle also resembles the framework provided by Pirttild, however it
adds the steps in which the scanning is done, based on the knowledge management approach, and
it adds the experts performing those steps. (Pintild, 2000)
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Strategic Knowledge Cycle

Experi: Knowledge

acquisition by Trust Expert: Knowledge
interviewing and construction and
sharing the expertise documentation
between individuals

Strategic decisions
Manager: Information Expert: Transfer of
interpretation by sharing reporis and summaries
infe with experts and of competilive
reading documents covironment

~ A

Trust

Figure 2. Strategic Information Cycle presenting how strategic knowledge is acquired,
constructed and transferred.

The phases of Strategic Information Cycle are:

« Knowledge acquisition: Experts sereen the environment systematically, using advanced
tools, interviews and knowledge sharing between people. They leam by using given
methods and tools, their personal creativity and leaming skills.

s Knowledge construction: Experts analyze, summarize and document the knowledge they

have constructed based on the kmowledge acquisition phase.

¢ Information distribution and interpretation: Explicit knowledge in the form of documents
is published, transferred and shared.

s  Managers acquire knowledge about the competitive environment by discussing with their
informal networks and reading documents. Trust and other relational dimensions of

relationships are important for managers to receive the comect information. Therefore,
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experts should be part of the informal networks of managers in order to be used as sources

of strategic information.

Environment and Background of the Case

As technology strategy is reviewed in ABB yearly/biyearly for smategic technology planning
purposes, technology review meelings are arranged for the purpose. The goal of the technology
review meetings is to discuss and to decide on the strategic directions inte which the business units
should direct their lechnology investments. To meet the goal, it was important 1o first establish
proper knowledge of the competitive environment, based on scanniag the competitive
environment prior 1o the meeting. The knowledge of the competitive environment was acquired by
technology managers of the group with the help of experts from corporate research, trying to
challenge and direct the managers of the business units to think of the future and available options
more thoroughly, sirategically and innovatively. The experts from corporate research were given
the task Lo scan the competitive environment and to recognize the most important trends that could

affect the business unit-

The findings were based on the intemnal interviews of other experts within the company and
externally, e.g. people at fairs and seminars. In additicn, business technology ponals were built to
help the experts to scan the competitive environment using the available competitive intelligence
tools from the portal, and to share the analyses and the summaries written by the experts. The
business technology portals were customized to provide information on the business unit, using
the capabilities of modemn full-text search technology and some other more simple methods. In
addition, a patent search profile was built to push information related to the latest patent

applicalions.

Besides the patent applications, other internet sources were used as well, as the information source
for the compettive intelligence toals, e.g. news portals and company internet pages, as well as
scientific publications and information provided by different associations. These information
sources were selecled based on careful evaluation and analysis. The expert selected the sources for
technical information, to assure the good quality of the content. However, search engines were
used to find more information sources that were similar to the ones that the expert picked, since it

was assumed that even experts are not aware of all the best information scurces,
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As described, experts used the business technology portals and tools within them as the source of
competitive environment information when scanning the environment. In addition, the experts
used the portals to document their knowledge, e.g. writing summaries of different competitors,
concentrating to explain the important changes and how they could be capable of threatening the
position of the business unit. This information was then usable, besides for the technology
managers, for other experts and information sezkers within ABB. Besides, the documented
findings in the portal, the experts shared their expertise of the topic with the managers making the
important sirategic decisions, participating also to the Technology Review meetings.

Developed Methods and Tools

The rest of this article discusses the developed methods to improve scanning utilizing modern
advanced full-iest search technology and automatic searches. The quality of the search results
depends very much on the qualily of the information sources to be searched. In addition, the
methods to be utilized by the search engines needs to be adjusted to the selected information
source. For more information on how to improve the information quality by using certain search
method, please refer 1o an article published by the author earlier. (Gelle and Karhu, 2003)

As stated in the literature, current search engines have significant weaknesses, e.g. it is difficult to
construct search queries, to armange results and to isolate specific types of documents. This study
promotes the importance of customized search engines, as means to provide good quality
information and ease the difficulties users have searching for it. Since technology is considered as
one of the leading drives for strategic changes, this article proposes and explains usage of
information sources that can be used to scan lechnologies. Information to be utilized should have
high quality, which is recent, relevant and reliable information. The following information sources
are used:

» News: News providers, e.g. Reuters, offer their quality news in the Intemel, and some

sources offer categorized news combined from several news sources.

» Company Internet Pages: Competitors offer a lot of information about their products and

activities in their Internet pages.

» Patents: Patent information is available in the Internet. Analyzing the patent information

can hint what the competitors are planning to do in the future.
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o  Other Intemet Sites

News

News providers, e.g. Reuters, offer their own news and some providers offer categorized news
combined from several news providers, e.g., industry news calegory, which contains subsections
for utilittes and chemical industry. News is provided daily, often updated several imes a day -
therefore news is recent information. News is provided by companies known for high quality news
for newspapers and the same information is in the Internet; therefore the Intemet news are reliable
information. Relevancy of this information depends on the context; e.g., each business is interested

in the competitor news of a specific business.

Therefore, it is concluded that quality of the Internet news is good and they can be used for
scanning the competitive environment. Usage of news and (ools that support the competitive

environment scanning are described next.

Daily news is presented to a user via porial pages in the Intranet, according 10 information
categorization structure. Daily business news is presented on the front page, where users can see
the overall picture of the new issues in their business area when entering to the portal. Daily
business news is built by utilizing the existing categories of news providers, presenting headlines
and links on the portal page. Since more than (en pieces of news typically appear for each
specified business field daily, only links to the latest pieces are presented. Therefore, only the most

recent news can be found by observing the front page.

All key competitors as well as key cusiomers have their own page or pages in the portal,
containing company specific daily news, along with other informztion that is eollected. The
company news cover either the entire competitor or only its certain part .g. business division.
Siemens, for example, is working in scveral business areas and hence an ABB business unit

competing in utility business might want to scan Siemens news only in the Utility news.

Scanning the technologies through the news is more difficult. The following obstacles have been

found:

» Key words that describe the key technology well are difficult 10 choose.
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+ Normal news providers, e.g. Reuters, do not present most of the technical breakthroughs.
More sophisticated news providers are Lo be used for presenting the technology news.

Datly news was the first step to scan the competitive environment through the news. Since only

the latest news was presented in the portal, afterwards they were lost; news storage was needed.

Current solution is to download news from a news portal, which presents news from various
sources and categorizes them. The news are downloaded daily from specified categories and put
into a database where they are stored. Since only text without pictures is stored, the news archive
does not require much space in the server. The search ool arranges news in the order of relevance
or receniness. Users are able to limit their searches to a specific period as well. The search resulls
are presented with a title and automatically generated short summary, containing a link to the
entire text,

Daily news and news storage enabled users to scan the competitive environment daily and search
for specific information from the news archive. Since users often want to focus their attention 1o a
certain competitor or customer, an automatic news categorization feature was created. In most
cases, competitors were already categorized to different competitor types, ¢.g. key competitors,
challengers and start-up companies or to competitors in engineering or services. The news were
first divided into these classes and furthermore Lo competitor subclasses. This enabled users to
view the news through the tree structure and to search for pieces of news within a certain category
or subcategory. In addition, special categories can be included, e.g. acquisidons or patents, Lo scan
the latest imporiam technology news. News categorization enables a better way to scan the

competitors through news.

News can be categorized according to certain competitors or periods. Based on this structure, users
are able to receive a mews notification of the latest news, e.g. weekly news summaries of all the
customers or competitors that they are interested. Sending a notification activates the users Lo scan

the competitive environment.

Company Inlernet Pages

Competitors and customers offer much information about their products and activities op their

Internet pages. Therefore, we should find better ways to utilize this information.
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Competitor Search Tools

To utilize information on the company Internet pages, we developed search tools that search
compelitors or customers Internet pages, by restricting the search space to company domain or
even to a small section of it Each search tool contains a set of companies that ¢an be searched at
the same time or separately, e.g. searching for information on a certain technology or customer
from the Internet pages of a competitor. Building a separate search tool for this purpose is

important for two reasons:

a) Since many companies manipulate the search engines that are in their Internet pages by
giving higher priority to information that they want (o show, e.g. press releases, we can

have more objective search results by building cur own search tools.

b) By searching for the same issue from several competitors at the same time, we enable

users to find the results needed fast, therefore saving time and money.

Competitor or Customer Search Tools can be implemented by building an own interface to search
tools, which are available free in the Internet, or by indexing the competitor sites with own search

engine.

Scanning Changes in Gompetitor Pages

Seanning changes in the competitor pages is easy if the competitor sites are indexed. Indexing the
sites daily enables comparing the indexes between two days, and therefore indicating the changes
that has been made. However, according to our experiences following the changes in the web
pages does not inferest many people, as mostly the scanning is not done very regularly. Although
competitor pages often offer valuable information on competitors, the pages also offer much
information that is not relevant. For example, company like ABB updates its Internet pages several

times a day and reading all the changed documents would require a lot of work.

Financial Reports

Since most of the information provided in the company pages is not typically interesting for
competitive environment scanning, we setected to scan financial reports from the indexed

company pages. Financial reports were searched, e.g. annual and quarterly reports, and we
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presented in the portal on the competitor pages. Since financial reports are fypically named alike,
they are easy Lo recognize with the search engine.

Patents

Net all the information on competitors' future actions can be found on their Internet pages; at least
some part of the future directions is typically kept a secret. Therefore, we utilize the information in
the patent databases that could reveal what the competitors™ secret strategic plans are. Patents and
the trails of competitive intelligence they leave concerning the corporate strategy are discussad by
Rivene and Kline (Rivette and Kline, 2000) and Steele (1989).

Patent Search Tools

‘With paient search tools available in the Internet, the patent applications and granted patents can
be searched. By searching with competitor names or by combining key words and competitor

names, the correct patents can be found from the patent archives.

Patent Scanning

The patent search tools available in the Internet only provide access to information when the user
is actively searching for it, and even then, it might be difficult to find all relevant patents.
Therefore, we wanted to build a better method to find all relevant patents related to a certain key
techneology and more actively scan the new patents and patent applications. Patents are currently
monitored with this tool, enabling users to view all patent applications or granted patents, or
patents that have been published during a certain period, e.g. weekly.

The patents are downloaded from a commercial Internet service and inserted into a well-sorucrured
database. For scanning patents, a patent scanning profile is created with a patent adomey or palent
officer, and afterwards this profile is used to dynamically present the information from a database.
This information can be viewed according to cerialn predefined analyses, e.g. companies, or

subcategaries of lechnologies. Each view enables users lo go deeper into the information structure,

finally presenting the full patent.
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Patent Notification

Notifications of new patents in a certain key technology can be sent to registered users weekdy, to
assure that the patents are monitored periodically,

Technology Search Tool

Scanning technology trends is difficult to automate; often no one prominent source of information
for a given technology exits. Information on a technology is rather scattered in individual pages
published by researchers, universities. or research organizations. Therefore, the first siep is Lo
manually search the Internet to find relevant Internet pages. After identifying the correct sources,
they can be linked into the portal 2nd a search tool using those sources as search space can be

boile

Topics for Future Research

This article has discussed different kind of information that can be used for competitive
environment scaoning. It has also described tools and methods, which can be implemented to scan
the envirgnment. Some other ideas how to scan semi-automatically were created and preliminarily
tested, however due to the lack of ime and money, they were not considered thoroughly.

Examples of such ideas:

= Cooperation between competitors should be recognized and this information should be used to
foresee possible acquisitions. Therefore, by using the list of key competitors, we can search all
possible combinations of these competitors. This search can be automated and performed e.g.
monthly.

s Close competitor and customer cooperation can be an indication that acquisition is ahead.
Companies that ofien work together could be recognized. Therefore, all customer and
competitor combinations could be automatically searched and analyzed, e.g. monthly or
quarterly.

e If we are able to recognize the key persons of a certain competitor, e.g. from conferences or
patents, information that they publish can also be searched from the Internet and used for
further analyses. Searching this informaticn should be done automatically, e.g. monthly or
quarterly.
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The automatic search results could be anached to the portal pages automatically, and notification

of new results could be sent to some users. As these ideas were not lested tharoughly, they remain
as a topic for future research. Ancther very appealing research topic for the future research would
be investigate and to measure how much usage of Internet and modem full-text search engines, is

able to improve acquiring the knowledge of the competitive environment.

Greatest possibilities to enhance scanning the competlitive environment seem to come from
combining computers and humans into the same information processing system, while utilizing the
strengths of computers in processing the information and the human inielligence in deciding which
changes, trends and signals are significant Humnan capabilities are needed in analyzing and
synthesizing the information to become knowledge and to share the created tacit knowledge with
decision makers. Even though some good methods to combine the strengths of humans and
computers to improve acquiring and sharing the strategic knowledge were found, other similar
tools could be built and used as well. Finding, investigating and deploying such tools would be a
goed topic for future research.

Applicability of the construction for acquiring and sharing other kind of sirategic kmowledge
should be funher investigated as well.

Summary

Too often companies neglect to scan their competitive environment continucusly, although
adjusting their company to its competitive environment is one of the main tasks in strategic
planning. Therefore, they make strategic decisions without proper information. The speed in which
the market and technologies chanpe is constantly increasing thus continuous and systematic
scanning becomes extremely important. A typical manager makes decisions based on information
received from their networks. Therefore, better methods and tools that help their networks to scan

the competitive environment are needed.

This article has presented news, company Internet pages and patent information as information
sources that are available in the Intemet and can be vsed to scan the competitive environment. It
has also presented methods and tools that can be used to automate and simplify collecting
information on competitors. By utilizing the tools, time can be saved for more dedicate analyses

and conclusions on the competitive environment changes.
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News can be utilized by showing them to a user daily, storing them, building search tools and by
categorizing. In addition, weekly and monthly notifications can be implemented. Company
Internet pages containing useful information can be utilized by building search tools, by scanning
changes or by automatically linking to financial reports. Patent information can be used either
through Internet patent s¢arch tools or through a patent scanning application, which enables users

to view only the patents that are relevant for their key technologies.

Based on the experiences of the described methods, their usage is highly recommended. These
methods will reduce the time spend on information collection and enabling to spend time
analyzing and constructing the knowledge. However, methods do not remove the need to spend
time cn scanning the compelitive environment — if there is no time available, even the most

advanced information collection and analysis tools cannot help.
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| Introduction

We are living in a kmowledge soclety with
knowledge workers and Informeton
facteries, who recaive Input from external
informaton sources, analyze and manage
Informaton, and create new knowledge
They give out Informatinn as gutput 1o
external world, producing information
products. Therefore, Information quallty s a
eriden) suceess factor of compantes and
managing information [s thelr eore
compelence.

Mansgers today are facing an informaton
overfiow, consegquently they have 100 much
Informatan avallable, however on the other
hand, they lack recent, relevant and reliahle
information. Companies often neglect to
sereen ihelr competitive environment, even
though, Information on competitors and key
technelegles 1= relevant to managers. Due to
defective strategic planning sysiems and
“Infostress”, managers are at a risk of non-
optimal buslness declslens. To solve the
prohlem, we need to prevent unnecessary
Srritants, enabling that esseptial
information can be well managed. As
organizatisns, we need to Gnd better
methods to manage lnfermation, &g.
I'miting the amount of informaticn and
providing only qualley, Information.

Althouph there have been discusslons on
dats guality, {the Information quallty has
een peplected most of the Hme. In addltlon,
there is no sulficlent understandlng on how
the informaton and data quallty can be
Improved in practice. The goal of this article
is to show examples on how Inlbrmadon
technology and esperially Rall-lext search
englnes can Improve Information quality by
Hllering information. This Is shown by using
Business Technology Portals as an eseample.
Business Technology Portals manage

Infermaton for lechnplogy strategy
planning Along the informatlon structure
thal [s used to store Information, they
provide advanced tools and methods that
Improve informaton quality. One of these
advanced methods is full-text search, its
Ametionality is discussed here,

) Information quality In strategle
technology planning

Armrding {0 quallty management literatura,
pood product quality means that the product
flNDs its requirements. This view Is
presented by the ESC 9000 and 1s the basis of,
50 called, quallty control and quallty
assurance view. Becent quality menapsment
literature has a broader view to deflus
quality, which conslders susicmer focus and
customer satisfacton as an essental part of
quality. Therefore, besides conlormlog 10 Its
regquirements, good quellty product fulfills
customer needs (Juran, 1944). In the
beginning of quallty management dlsclpline,
the espneept of quality was applied only to

- products, however now discussions Inclode

quality of services and data. Some modern
views of tow] quality management (TQAT
even call for satisfaction of stakeholders and
Lhe emtire sociaty.

Different stralegies and tools, e.g. quality
control, quelity awards, and statistical
methods like six Sigma and IS0 9000
standards, can be used {or Implementing
TGM Ideas. Both TQM phllosophy and TQM
{nols have posltlve Impact on business
performance (Huarng and Chen, 2002).
Howevar, Lhe sucecess factor Is to recognlze
and develop core competensies of a business.
Cere competence is a capabllity to produce
added vajue {0 the customer by combining
existing resources and knowledge that has
been growing Ln the company (Hammer,
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2001). This capability 1o produce added value
makes product or servics imltaHons dlffcalt
to competitars. Since modern companles are
Informatier factories, thelr key competence

is Informatien management. Therelcre
developing informaton management skills
and infprmaton quallty ls essential to thelr
buslness.

As discussed, fulflling customer needs fs
the key character of gaod quality product,
However, becanse technologles and markets
are changing so fast, also cuslomer
expectations are changlng constantly, Since
the target is moving and sinee the cesiomer
expeciations have {o be Fulflled every Hme,
continuous Improvemsnt of Informatden
management i$ pecded. Accordlng to TRM,
organizatons need to Improve thelr
processes and qoality nsing speclfic methods
and toals as part of their dafly work. Besldes
traditional quality management tocls, tools
{hat the users can use in their daly lives to
improve the quatity of Informeton should be
provided. Quality manngement has always
been known, besides management
philosophy, for is sel of methods and tools.
Therefore, providing better tndls to manage
Informaten in organizations 15 an essential
part ef quality management in infermation
factories.

Based cn the presented quallky
management view, to provide good quallty
Informetion for planting the rechnology
strategy, we need to;

- define the user needs (thelr current
problems);
plan and speclly how informaton
technology helps to fulflll cusicmer peeds;
implement methods and teals that
conform o specifications;

= check how Implementation fulfills
custemer needs;
plan how data quallty can continupusly be
improved; )

» implement 5mall improvements.

This 1s the framework used kere to develop
data quollty. The first three steps are seen as
reenglneering, inventng totally new ways,
rules and meibods, whereas the last three
steps are seen as contnuous improvement,
proceedlng wilh small sleps, correcling and
developing existing rules and methods,
Development typlcally conslsts of these two
forms of development (Lillrank, 1990).

In thls article, we malnly have the focus in
re-engineering, by describlng new methods
te improve Information quality. However,
the tools and methods that have béen
developed are to be used In the continuous
Improvement aof Informatien quallty within a
company. We start by observing current

preblems and challenges in strategy planning .
systems. Developing strategy planning
systams 15 Important not only beeause of the
impertence of the strategic decislon making
to the company’s success but alsa because
managers are usuatly the last group of users
te recalve computer support.

| Defining the nesads

The modarn view of quality consists of
conformance to requirements (free of errory
and the fulfillment of customer nesds
{quality of requirements and des)gn}, Datn
quallty has been defined slmllarly es
freedom of defects, such as lnacressibility,
inacmuracy, out-ofdate loformeton,
Incensistencles, incomplete and
incomprehensive {nformaton, and
possessing deslrable characteristes, g,
timellness, hruthfulness, Intelligiblity and
significance. In additinn, other deflnltons of
data quallty exist, e.g. data quality conslsts
of dats model and value quallty, end data
presentation qoallty (Loshin, 2001). In this
article, we follow the modern view of
quality. Therefore we slari {he prtlele by
defining infermation management needs
Among our customers, the technalogy
managers. This Is espaclally fmportant since
imnderstanding clearly Information
reqquirements hes been one of the main
challenges for develaplng computer support
[or managers (Basu ef al, 2000).

Symptoms of Information flood
The availabillty of teo much formation es
well as [ast changing markets and technalogy
Is HBooding us with Informatien. This
phencmenon has several names, Info smog
belng one of them (Applehans er gl 1008),
Consequenily we are recelving (oo much
scatiered, unreliahle, phsolete Information
coming from distributed sources. These
symptems are deseribed here in detafl.

‘There smply s teo much information
avallable - every day people feel frustrated
trying 1 handle sll the information they
recelve Examples are hat hard o find: all the
messages we find dally in our mail boxes, the
dally appearance of 20 mflllon new Web
pages or the amount of informaton In other
med!a. Even with thls tremendous amount of
Information we have, peaple still fee] that
they are missing Important Informaton.
Oversupply of information leads to
decreasing value of Information, to stress and
saturation {Marian, 1999).

Informatisn 1s also becoming more global
than ever - lollowlhg the development of
markels and technology, near us is not good
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enough Slnee we need to pay attention to the
entire world, scatiered information is
tecelved Gmm distributed sowrees. Accorilng
to Brown and Eruguld {2000) knowledge
workers are also fiightened of pettnpg tunnel
vislon, because the informaton is often
transferved io small pleces, withool settlng
the Information inte larger context. People
evaluate the rellablity of informetion by
telating It Lo a person who ls the seurpe of
infermaton. If the infarmation we receive ls
lackdng soclal context, it s dlffcult to trust
the informaticn (Brown and Dugnid, 2000;
Davenpori and Beck, 2001).

The speed In which technelogy and sclence
constantly develops Is increasing
exponentially, producing more and more
Informaton every day, e.g 90 percent of
researchers who have ever existed are living
now (Nordstrdm and Rldderstrale, 1949).
Sloce markets and technalogies chanpge fast,
informadon that !s relevant and recent today
becomes ahsolele st

Davenport and Beck present the symploms
en organizational level as an Increased
likellhood of mlssing key Information when
making decislons, diminished time for
reflecton, difficulty in helding alhers’
attrmtlen and decreased abflity Lo focus
{Davenport and Back, 2001). Therefore, we
can conclode that organizations, as well as
ndividuals, suffer from infosiress.

The ldeas presented here are in line with
the needs presented to us by some senlar
technology manugers; they expressed thelr
need of "recent, relevant and rellabls™
information. Fecent and rellable information
are geperle charaelers of mlarmation, bt
relevancy depends on the context.
Information Is relevant I wsers are dellvered
informaten they need and prefer. Non-
relevant Information enneys wsers and
makes it Impassible to locate relevant bits
and pieces. Therefore, we proceed by
describing echnalogy strategy planning and
especially Lhe kind of information that is
relevant to it

Stratlegic technology planning

Stratepy Is a unifying Idea that links
functional areas and ¢ompany’s activites to
its mpetitive envitonment Strategle

planning system 1s & structured process thal’

organlzes and coordinates the activities of

managers, who plan the strategy. It has twa

major functons: :

1 developing an integrated, coordinated and
conslslent 1ong tarm plan of seton;

2 {aciiating the adaptation of a corporation
to an environmental change (Lorapge and
Vaneil, 1976).
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However, it 1s quite commion thet compantes
copeentate on the Integrated and
coordinated aspeets of strategy planning,
forgetting to screen the competitive
envireanment that they need to adfust
(Lorange and Vandl, 1976; Montgomery and
Parter, 1991). Often the lo¢us 1s yn an
appraach that consists of ageregating
transactanal Informaton In ERP systems
Into business reporis that would atlow
managers b foreezasi and do strategis
plenning. Rather, the company should
[dantify and acHvely seresn its key
compettors and technelogy areas. Screening
the {echnical changes !s anolher often.
neglected issue in the strategy planning
sysiam sinee managers who masier both
technleal end business aspects are rare,
bowever, managers and companies naed to
manage and pay aiteoton 1o \echndcal and
economical considerations simultansously
{Eantrow, 1980).

To master a technnlogy stralegy, an
organizetion needs to recognize its key
technologles, master them and furtharmore
use them properly to beat compettion. An
organization needs 1o sereen itg environment
constantly, o order 1o Ood 1ts iechnical
compettive posldon. Mostly screening 1s
based on pood technology fudgment and
insight (Roussel e al.. 1951), On the other
hand, experts usually cannot prediet the
future any better than others, although they
often believe they can (Starbuock, 1998).
Toerelore, 1t is Important 1o develop tools
that provide pood quality informaton for
sirateglc technology planning that ean be
used by experts to update their exlsting
Imowledge

As a eonelusion, in strategy planning
systems, screening competitve environment
and key technolopies are often neplected, as
well a5 evaluating the strengths of
compettors in key technologles, 1f this
informatien & lackdng in lechnalogy strategy
planning, the eost of poor quality is nen-
optimal strategic decislans that are made.
This Is similar to the expericnce made when
Implementng casily ERP systems and
neglecting data quallty thereln (Vosburg and
Kumar, 2001). In additdon, infostress and
handling ioo much lerelevant Information
creates additlonal cost that §s caused by poor
information quailey.

| Enhanelng Infonmation quality for
strategic technology planning

We have seen that it no Jonger is geod encugh
to give employees powerful software tegls, e.g
intranets and o-mail, instead we need to find

[635]
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10378 [2003) 633653 expect Information Technalogy to support = Reliable informaton Is Informatlen
better information retriaval and information that Is true. Since trueness of a plece of
Integration and make available external information is difficult 1o kmew or test,
informeton In a mare consistent and information coming from a
integrated way. Kerr (1996} presenied that for rustororthy source 1s consldered a trae
indlviduads, the mast lmportant sldlls to information feature Another
manage Informaticn Mool are character 1 that information is
abllity to find information that fulfills our comsisient, meaning that it
needs; complements another plece of
abllity to choose the most essental part of infarmation, thauph Informaton Is
{nformation; delivered from several sources.
+ ability to analyze and syntheslze collected Trustworthy siles are recognizable by
inbrmation. the fact that the anther’s pame 1s
B Jills, prioritize, syntheslze and find provided as meta-data creation and
avaflabla information, are alse required to modification dates are alsa given.
Trustwarthiness depends on how

m’ ist:ﬂesms tnlr:su'amtegyﬂt?;? Whﬂ known the author 15 in the area for
which he is providing informatinn.
ask; to what questions they allacate . ® { information, 1 ihe

competitive Z:m:;::na:lﬁnnot henrs‘z;ned same a5 timeliness of information. In
or analyzed (Davenport and Becl, 2001). :ﬁl& wards, iﬂ.'ormnﬂun mllt}ll:
Sinee tools shonld help us manage vered as quickly as possible to the

consumes and put-dated information 15
infermatien well, these should also ba ved From co 5 attention

fimctons of the edvanced tools for
Since the amonnt of information
Informaticn menagement. avatlahle In electronic format grows

How ean Information technology help? dally and es 1t 15 no longer possible to
digest it manually, auttmatic content
To provide good quallty Informaton, we becomes im t i this
would need to Aod relevant information, wmnth mﬂs portan
choosa ihe most essentlal parts and g and synthesizing information
synthesize milected Informator, See Analyzing
13 a demanding task that might be
Figure 1, where thls workilow is presented
impossible 1o bmplement with informatdon
Next, we conslder how Jnlormation {echnologies. However, summarlzation of
tachnology could be used to help in this - bt r
F . Informaton ean help to accomplish this
1 Advanced full text search engines canbe i
nsed to find relavant informatian, based
en key words or informeton categories m
The Iaformation can be searched from | Methods for information quality
interna? sourees, e.g. LN databases or support
Intranet portals or from external sources, To suppert the workDow described In
e.g WWW. Flgure 1, we implemented Business
2 Advanced search epgines canalsobeused Technoology Portals {BTE}, which support
to choose lnformaton that is rellable and  iechnology management within a business

Figome 1
Process for providing quality Informatlon

[636]
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unit Business Technology Fortals provide a
single polot of aceess o Information relevant
in technolpgy management. They make
avallable authered information and
informaton pushed from the Internet, as well
as advanced tools that essist users in finding
televapt Infarmation. We shortly explain the
functions realizad by the Portals. Then, we
mainly concentrate on how information
technology can provide methods and
technlgues {o Improve information quality.

Conceptual view: the Informatlon pyramld
In order to provide meaningful, relevant,
recent, and relishle Information, we rely on &
set of technlques and methods shown in the
information pyramld (Figure 2. It represents
methods that hecome inereasingly complex
towards the top as they are attemptng to
slmulate the human capaclty of synthesizing
Information.

Tha bettom layer, ¢alled nlegraton layer,
i3 responsibls for integrating information
into a portal comicg from different sources,
such as the Warld Wide Web, loternal
datahases, and information systems.

In the maintenance layer, means for
collecting, sinring, accessing, maintaining,
and archiving Infarmaton are provided
Each plece of informatien 1s annotated with
some meta-daty such g5 the author nRme, the
name of the data seurse 1t originates from,
the creston and medifieation date ete

The Altering layer provides tools for
searching, personallzing, and notfAzaton,
Le. pushing lnformation to nsers based on
profiles

The analysis lager makes nse of intelligent
tools to classlfy and summariza Information,
to learn from exIsting data in order to
forecast and opHmize

In the represantaton layer, the aggregated
informaticn is finally shown to users. In this

Figura 2
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layer, 1t [s lmportant, to ¢chogse a convincing
way Lo visuallze information

Exlsting technologles and cument
[Imitations

The Iotegration and maintenance layer
provide the baslc famctonality without
which a poria] cannot be implemented. Thesa
layers make sure that Informeton creation,
the bas!c handling, and disposal 15 available.
The Intalligent handiing of infermaton Is a
firhetion belonglog to the layers of Mtering,
analysls, and visualizaton. Examples of
Important technologles in the filtaring layer
are searrh engines, agent and push
{echnalogy,

Muost search englnes currently available in
the Internet implement full-text seareh {gee
Tahle I). Full iext gearch allaws users to
retrieve decuments, In which glven
keywords appear, foom an Information
seurce malnly conslstng of text documents.
A full-text search engine 1s thus a remotnly
arcessihle program that takes es Input 2
query eompasad of keywords and searches
previously indieated information souxces for
{hess keywanls. The resulling pages of a
specifc search are lsted acconding to
ranking criterla such as tha relavance and
the precision of the result. Some typical
meagures fir relevance and preclzion are, for
example, the frequency af keyword
courrence, the age of the reffrence
decument, the distribution of keywords Ina
page, the acsess rate of this page elc. Some
search engines angment frequency-based
measures af Lhe result with quallty-based
Oliering. This means that ranking of search
resulls does not only depend on the namber
of keyword occurrences In a document bt
&lso Includes some noton of "quallty™ of the
Web slte. A high quality Web aite is deseribad
in Henringer (2001) a5 ane which is
referenced by n large namber of other sltes

Infermatlon pyramid showing methods Increaslng In latalligent behavior to the right of the
pyramid. Examplas ef technologles Implementing these methods ere shown on the left

Anahyzlz layer

_ Fillering layer

Lizinlenance layer

Integrallon layer
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Tabla ]

(Google). Another measure of quality Is the
amount of time that users spent perusing a
slte (Direct hit), The chelze of keywords and
the context In which they are used also
influsnces the search results {Brawer 2001).
Very peneric keywords lead to hundreds of
lts whereas a s5peciie word might pesalt In
no result (Baeza-Yates and Rlbeiro-Neto,
1999).

A search engine I5 implemented via an
{ndex sim0ar to a hook index Web crawlers
use the link structure of the Web to generate
this index automatieally. Nowadays, a
crawler requires severzl days to index a large
porton of the Web. Consequemly, some of
the 1inks may already be-out of date when
they are accessed by a search query, In
additon, enly up to 40 percent of all
information cn the Web is Indexed and these
{ndexes reside on hnpe servers, which are
reressed by search engines Newer
approaches prefer a distibuted set of search
reposltories with the drawhack that
avalability of the whole can no longer be
guaranteed (Brewer, 2001%

In eddition 1o search, agent and push
technology can be combined to deliver some
service In a portal. An agent 15 a software
enfity that provides a servics independent
from any oser Interaction. Te does not have a
Bxed algorithm but a set of behavior patterns
with which It rearts and galhers Information
from the environment An agent can, for
example, bulld a tople specife index by
scanning through the Web in order to gather
informaton aceording to specife user
preferences (R&se and Huhns, 2000; O"Meara
and Patel, 2001). Push tachnology can then be
usad in order to inform & user via
notifizaton when some infermaton sourre
has changed.

Examples of technlques in the analys!s
layer are text and data mining, Jearning, and
elassiflcation algorithms. They provide the
echnology for 1dentifying valld,
understandable, and potentially nseful
patierns from large sels of data that bave 1o

Suengths and weaknesses of full text search

Strength Weaknase

Search aver @ ot amount of Orlly docurneris contsining the keywand are .
Information relrieved

Fest oncn the Indax hay heen Dnly 40 percent of the WWWY |s Indexed
ereaiod cumrerily

Onfy textusd Information Is searched, for
muitimedia docuants [sale spaces have

to be defined G5t
Ko knorledge of the Wek Difficult to capture contextyal nfomation
dorment struchure ks necessary In keywords
[638]

be interpreted in the context of a buslheas
goal (Michalskd er af. 1998). Simllarly,
visualizaticn technlques present data in
some wisual form and thus allow the user to
bulld hypotheses and draw conslusions and
I act on them (Eelm, 2001).

| Full-text search: how to Improve
quallty of results

In this section, we show how quallty of
information is improved by Implementing a
search engine on top of the maintenanse
layer ehown 1o Figure ). As diseussed In the
previnus sectop, fall-1ext search suffers from
various shertcomings such es a hugs result
list, amhlgueows use of search keywords, and
with thke Web an unstructured information
space uncaptrollahly Inereasing Lo slze.
According to quality criteris of Information -
rellable, recent, and relevant the following
actions should be taken to improve fult-text
search.

» Reduce the Information space, &.g. the
amount of documents or pages an the
Web. Regarding search on tha Inlernet,
this ameunts to restricting search to a
speclfic domain. Reducing the search
space not only Improves the quallty of
inlcrmation. Also the reliabity of
resulting information can be asseasad
more thorgughly by evaluating the
trustworthiness of the site itself

» Increzsa the gnality of search keywards in
orer to provide s good coniext for
searching A more elaborate technique
consists In reflning the search keywords
1teratively. The Initlal set of keywords is
improved by learming from previous
search results, Boolean guerdes can be
used to specify a parHenlar context as
ihey allow the comblnation of keywords
with cperatars ke AND, OR, NOT. For
example, i€ we type keyword "atom® in
Google, approximately 900,000 Web pages
are found If we wanl to And out more -
about the concept of ptom s a small unit
out of which molecules are bullt, we refine
the keywords into "atom and moleculs™
(137,000 pages), Sometimes it can be useful
1o deseribe a conoept by syronyms and
very specllc words,

= Improve the ranking of the resuliing hit
st of a search engloe by adding
additonal context-sensitive criterla. Mast
search engines allow users to refine an
axisHng search by adding keywonls.
However, this rellnement consists af
repeatog the extended query on the
Inltlal set of documents. A new
mechanlsm is needad for directly
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searching a result st produced by an
earller search.

=~ Apply a structure to pages and documents
to be searched in order to transform
previgusly nen-struetured search space
into a seml-structhured[1] one. This tan be
achieved by augmenting the exdsting
information with meta-informeton on
title, authar, ereatlon and modiflcation
dete, original souree, keywords, abstract
ete. The rellabity of a souzce can be
confirmed more easlly when an author
field Is avallable and the relevancy can be
Increased Lhroogh searching specifie
fields.

= Use full-text search together with an
eslablished categorization of the
Information space in order to improve
search results. Some search engines, e.g.
Yehoo or Google, Imovide oplcs
{sometimes al5o called calegories)
arranged in hlerarchles. Web slles are
categorized nslng these toples. Thls makes
it possible to search informeten oo A
specific tople. If we want to kmow for
exampls how atoms can be visualized
usleg mulimedia, we can elek on the link
to Googlz dlreciory Sclence — Education ~
Chemistry - Multimedia In this catepory,
we can search only thase pages that have
been classifled under this wple The
search for “atom and molesule® results In
a kit list of 6 pages out of 29.

+ TUsa patterns instead of simple keywards.
Pattern matehing allows for searching
subsirings or patterns In input data,
usually applying some kind of regular
expression. It can deflne the nelghborhood
of words, & speclfic sequenee of words, or
express only the root of a wortdl

Resulta and experlences

We have Implemented some of the !mproved
search strategles mentfaned [n the previons
section [n our Business Technology Portal
(BTP). They are explalned In the following.

Compelitor search
In arder to [Improve competitor screening, we
provide a set of predefined categories such as
key competitors, challengers, or start-ups.
Within these categories, each competiior has
1ts porial page Thereln extsting lmowledge
&nd analyzes about the specific competitor 15
complled. In addiHor, links to the
competitor’s home page can be inserted
Using a freely avallable search engine, an
interfece is implemented that allows users to
seareh each of the competltors' Web sites
Individually. The firsl lime employees used
our competllor search 1oql, they found that
one of their competliors was publishing
wrong Information on one of thelr preducts.

135

Consequently, they informed the competitor
{0 remgve this m)sleading information from
the Web.

Using our own competitor search tool in
contrast o using the search facility provided
by the competitor Web sltes has the [llowlng
advantages:
= Search englnes on the compettor sltes

provide thelr own ranking echemes.
Results are thus no longer comparable
when a search Is done for several
compettors. It might even happen that the
ranking is influenced on purpose, e.g
presenting new offers on top of the lst.

+ Each seareh Interface is different apd
provides different searth operators. It
would be a tedlous work to Integrate each
of the search engines separately.

* Searching on the home pages of several
competiiors 1s not possible when nsing the
compeHinr's search engines.

Technology wetch
In order to scan developments In the
technology area, businesses {rce a more
difficalt situation There cften is not ane
prominent source of information for a gven
technology on the Web. Informatoncna
technalogy 1s rather seattered in individual
Web sites of researehers, universities, and
research organlzations or RED departments
of compandes. In thls gitnatjon, the Arst step
conslsts of manually searching In the
Internet to provide some relevant Web slies
Once Web sltes have been Identifted, they can
either be provided by a lnk in the portal or
the geareh Interface can be built that is
simflar tn the competitnr search

Anolher emmple of iechnology watch
cencerns Intellectnal property. We developed
A patent monltoring tool, which downloads
patent filings as pdf flles plus a description of
the patent’s main informotion in html
format. This patent informetion s stored ina
relaHenal databasa. This makes It possible to
analyze patent lnfnrmation aceording to
compantes or technology areas or both
comblned (Figure 3).

Customar complelnt management

We uge a cusiomer complainl managemsnt
sysiem in our company. This Lol tracks {he
treatment of complalnts 1ssued by the
customers regarding APB products. It Is
linked Inlo our portal through a simpla
search interface (Flgure 4), The interface
provides a customized search elther for
retrleving custamer complaints for a specific
customer or product.

Portal search

We bullt an Interface for searching
Informntlon in the porial using our own
search engine (Figure 5). Thls means that an

[639]
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Figurs 3

index as a basls for searching is created on
our own servers. This index doss not only
enable us 16 search our own souree - the
pertal - but it also enahles us 1o present the
latest documents added [ole the pertal. Using
{nerements] updates of tha inder, ihe search
engine can provide Inlormetion oo which
documants have been changed or added

Analyzed infermnation from the patemt monliering too!

Figars &

LinkIng an Intemal databsese to tha portal thmough a search imerface

recently as they eppear as new or modifled In
the index

Filtered and clessiffed online news

In the main page of the Business Technology
Pertal, cnline news is presanted. The anllne
news servics offers an interface In Javascript
through which cnline news Is updated
regularly. We customlze this news by adding
keyworils and calegories as predefined by the
service. The quallty of cews depends on how
appropriate the existing categorizaton is far
a specific business and on how well”
additonel keywards describe a field of
Interest. While it Is slmple to provide the pasg
and of] business with relevant news, it Is
difieult to Glter relevant news for the drives
buslness for examgple, One of the reasons is
thet drive technology ls not only used in

| Anatysls of results

We have described severnl examples from onr
Business Technology Portals, where these
atvanced passibilities to improve full-text
searchas are utllzed. We have recognlzed five
different possiblities to ieprove the searches
by an innovative approach: reduslng
informaticn space; Incrensing keyword usage
possibllites improving ranldng of search
resulls with iterations; structured eearches
with metadnformation and using establlished
infarmaticn categerization. The examples 6T8
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Flgure 5

presented {n Table If, mentioning the methods
that ere wsed and the quslity aspect of
information that has been Improved with the
example.

From these experiences, 1t can be
concluded that redusing information space
Is, In most casas, a useful methad that malaly
impruves the relevancy of information. In
addition, the rellakflty of informeton can be
improved If experts In the field check the
results and the search area 15 reduced 1o
information sourees that they have accapted.
Increased keywori usage possibllites and
nsing established information categorizmtion
emhance the relavancy of search results.
Structured searches with meta-lnformatien
help to find relevant information when the
importance of search results 1a evaluated
uying meta-information, bat just as well, they
help io evaluate the rellablllty of Infermatisn
when ihe auther ete can be presented.
Improved ranking of search results with
{terations helps to flnd more relavant
Informaton, e.g. searching fir compatitors
From a certain industry fleld. Push

Searching the Business Technology Portel valng the keyword ~patent”

187

technology helps users by presenting recent
information ta them, and in combination
with personelizaticn, 1t helps to presant
relevant information also (see Table M),
However, nane of the methods was able Ly
improve the achleving of analyzed
Information.

In gddition, It can ba concluded that only
push technology seems to improve the
timeliness of information, whereas there are
more melhods that can be used to achleve
relevant and rellable {nformation (sea
Table IV).

I conclusion

Information management 5 a ¢ore
compotence of the modern companies who
act a5 informaton factorles, wslng
information as Input, managing it and
producing mere of it. Therefore, development
of information quality shenld be the focus of
quality management. Infarmaton of geod
quality 1s Information that Is errer free and

1841])
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Summary of the exemples, the methods used In them end the impraved quality aspect

i
strategle lagy pi

Industrial Wanag & Exampls Method Lsed Improved quality aspect
Datl B
10378 [2003] 633843 Competitor search Redueed Information space, increased Refvant
keyword usage possibllities
Technology watch Using establshed Informalicn categoriralion,  Relevant, refiabla
reduced Informallon space, increased
keyword usage pessiblfities
Customer complalnt mumagsment  Strucluwrad searches with metainformation Relevant
Portal search Reduced information space, ncreased Relevant, recent
Keyword rasge possiblities, using
estabiished Information caiegorization,
{push-lechnology)
Orrllne oers Reduced information space, using Relevant, recent, rellabla

Table l1I

estallchad Informatlon calegorization,
tmpraved ranking of search resutts with
herathns, (push techmology)

Methods and improved Information quallty aspecis

Irnprerrad Enformartion quaity
Mothad epact
Reducad loformation space Ralevam, reliabla
Ineremtad keywon xage poasihifiies Ralmvam
Usalmt estahfiahed Information eategorzrtion Redevant
Structoned sarrches with metefeformation Redevat, refiable, recent
knproved ranking of saareh resuits with terations  Relevant
Push technology Recemt
Tabla IV
Improved quality aspect and the melhod 1hat wes used
Iesgraved qualiy
mRTRgement mpect Method
Recaat Push technology
Relevant Strxtured seathes with metadnformation, using established
Infarmaation cetegorization, Increased Keymord usags
posahilitles, reduced informatian space, impeoved ranking of
search resuits with iteratlons
Rellabia Strociured saarches with meleinformation, reduced
Information space
fullills the user's needs. R&D managers have
defned thelr need as having recent, relevant
and rellable Inlormaton, as wall as analyzed
Information, Therefore, we have searched for
metheds and tocls that could lmprove these
aspects of Information
Informarign quallty an be inereased with -
different methods and in different levels of
the informatlon pyramid. We have taken
Information [ltering inio farther
conslderation, because [t provides methods
to protect us from getting too much’
Information. Especially we are Interested In
Lhe modern Mill-text search engines. However
there are 1imltatHons in the current approach
[ea2]

of full text search that wa tele Inio
consideration, irying 10 Improve the searches
by an Innovative approach. We have tested
fAve different possibilites reducing
information space; Increasing keyword usage
possibllides; improving ranking of search
Tesults with iterations; structnred searches
with meta-informatiop; and uslng
established Information categorizadon.

Based on the experiences, we conelude that
methods used In the Ohering layer can
Improve the Information quality for strategie
technolopy management Many methods ame
available especially for Improving relevency
of iInformation. Improving the recentness and
rellzbillty af Information is more dlfcult.
Sinte we belleve thet informaticn quality
aspects we have discusced (recent, relevant,
rellable and analyzed {nformation) are
generie, also the resulls can be generalized ta
cther information fialds.

Our work In this Geld has been very
practical and case oriented, therefore, we
recognize the need far desper analysls bn this
Eeld, '

Notes

1 Sem!-structured search space contalns
explictt flelds, eg dile, author. Within some
of the O#1d9 text information oeeds to be
sanrehed, A seml-soucture 15 provided by
XMT. '

2 A drive can be a computer component (hard
Askdrive), Hcanbramad orican bea
devier which drives n mator,
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Literature Research Approach on Research topic:
Scanning Competitive Environment
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Abstract

This article describes methods and tools used for scanning competitive environment, based on
2 literature research. As result, many conceptual descriptions of the topic were found,
explaining why scanning the competitive environment is important, and categorizing scanning
methods. Descriptions of specific methods were found, e.g., SWOT, QFD, expert essays and
panels, Delphi, reverse engineering and literahure reviews. In addition, some computer-based
descriptions did exist, e.g. descriptions on agents, push technology and filters. Most of the
methods can be used to improve some specific part of scanning the competitive environment.
However, none of those methods fully supports the whole scanning process, and none of those
metheds fully supports combining humans and computers for processing the information
According to the literature, especially effective scanning process would be human-computer
mixed information processing. Despite the descriptions and widely recognized importance of
systematic scannmg of competitive environment, most companies do not have systematic
process at all. Most of the cornpanies do not use any of the proposed methods for scanning the
competitive environment.

Keywords

competitive environment, environmmental scanning, business intelligence, Literature

Introduoction

Despite the fact, that volatility of the business environment is increasing, and accelerating
changes in customer needs and technolegical developments are the main drivers for change in
today’s business environinent, scanning the competitive environment is often neglected issue
in strategic planning (EIRMA 2001). Besides competitors, the competiive environment
consists of underlying economics and the classical competitive forces, which are bargaining
power of suppliers, customers, and threat of new entrants or substitute products.

Infostress has been bothering mamagers lately. " The infostress has been caused by the
information overload ard on the other hand feeling the lack of information when the essential
information is drowning among unessential. Information overload is based on the amount and
type of stimuli perceived by the observer. Besides quantitative overload, the ovetload
phenomena can be brought abont fuzzy, contradictory or incomprehensible supply, which are
informadon quality problems. Especially high overload is established in strategic and
qualitative matters (e.g. marketing sepmentation, business environment analysis and
competilor analysis). The information surplus, unused information, is called information
waste. -

428
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In this articie, the importance of scanning the competitive environment has been reviewed and
the lack of good quality information for strategic decision-making has been recognized.
Especially managers suffer from information overload, therefore the needs for scanming
changes and events and the limited capacity of human attention need to balance well. Only
seven percentage of information collected by the companies are further analyzed and used.
Therefore, instead of providing more information, companies should concentrate on providing
good quality information for the decision makers.

Based on viewing literature, descriptions of the systematic continuous scanning are rare. In
addition, no good summarizations of the methods used- for scanning the competitive
environment were found Therefore, this paper describes literature on scanning the
competitive environment, and summarizes the methods and the tools that are used for
acquiring this knowledge. The aim is
» To provide comprehensive picture of the existing scanning practices in order for
companies to compare their own practices to the existing state of art
s To provide researches & baseline of existing practices in order to compare their
suggestions and their constructions
s To find innovative improvement ideas and new metheds for improving scamning
activities, benefits practitioners and researchers in further development of
environmental scanning, -
Finding and systematizing knowledge is important in today's decision making. This article is
about scanning competifive environment, but it is written from a meta-viewpoint, describing a
deep study on the scanming activity. Therefore, while describing the concept of scanning the
competitive environment, and methods and tools used for it, the article also deseribes how to
do such a study in the modern databases.

Methodology

To find out what kind of methods are used and proposed for scanning the competitive
environment, a good overview of the literature is needed. To be effective in literature
research, several search strategies is used: undirected viewing, conditioned viewing, informal
search and formal search. The used incremental search strategies were:

1. Before the informal and the formal searches descnibed in this article, author has been
building the kmowledge of the kmowledge acquisition for strategic purposes through related
literature with various focuses, ending up to narrow the focus to scanning the competitive
environment. The results of this undirected and directed viewing are described in the articles
published earlier by the author (Karhu 2001; Karhn 2002; Gelle & Karhu 2003),

2. The informal search was started by choosing the information sources, relevant information
was assured by selecting “Emerzld publications™ as the information source, it provides
academic, good quality information with various focuses and a fulltext search engine for the
internet users, with meta-information fields. The Emerald publications is an electronic
marketing channe] providing publications published by MCR University Press, to simplify the
text, in this article its content is hereafter called as “Emerald Publications”. The search
criterion was built iteratively, and it was then used for formal searching.
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3. In the first phase of the formal searching, all resulting articles were reviewed, and
traditional and innovative methods for the information acquisition for strategic planning
purposes were categorized. Concepts appearing in the relevant apticles, but not typically in
other articles were recognized and recorded, to further use them as search criteria in the next
formal searches. As conclusion, the relevancy and the reliability were improved by structured
searches with meta information, increased keyword usage and reduced mformation space.

4, For the second part of the formal search, Internet was used as the search space, searching
with the same criteriz as in the first search - however the amount of hits was tremendous and
the relevancy of results poor. Next, the concept “environmental scanning” was used to search
articles from the Internet, which led into a reasonable amount of results with good quality.
The concept was chosen because the phrase is very seldom used in any other context. After
finding relevant articles, used methods and tools were categorized Informal and formal
searches and their results are described below.

Informal Search

The informal search was carried out to develop quantitative data on amount the of articles
published related to environmental scanning with different kind of focuses, e.g. related to
technology strategy, to strategic planning and related to tools and methods for these purposes.
The goal was also to develop the search criteria than can be used in formal search. Well
developed search criteria enables to find big amount of relevant information and to reduce the
amount of non-relevant articles that are included in the results and therefore read as well.

Results of Informal Search

Resulting anicles in the last phases of the informal search are categorized below: .
s Technology, strategy, lmowledge, and management, resulted in three non-relevant
articles. Example of articles belonging to this category is Thomton explaining that
strategic ignorance of the managers should be managed instead of their knowledge
{Thomton 1597).

s Knowledge management and strategic and planning resulted in 10 articles with five
relevant arficles. Example of relevant articles belonging to this category is Ryan
discussing how knowledge base across the technical and social system is advecated to
impact competitive position. (Ryan 1995) An example of non-relevant articles
belonging to this category is Chan and Anderson discussing action learning and how it
can be used for management development (Chan & Anderson 1994).

» (Tool or method) and technology and planning resulted in 30 articles with no relevant
articles. Example of non-relevant article belonging to this category was Bahout
explaining the importance of knowing the technology development and its influences
to the social system and world economies (Bahout 1994). Another example is Michael
describing various best practices that could be used for IT management in schools
{Michael 19598).

» (Tool or method) and strategic and planning resulted in 37 articles with 10 relevant
articles. Examples of relevant articles belonging to this category are Piercy and Giles
describing five point approach to make SWOT work and Subramoniam 2nd
Krishnankutty recommending expert system to be used for choosing the correct
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strategic planning method and tool. (Piercy & Giles 1989; Subramoniam &
Krishnzmkutry 2002). Third example is Graetz discussing the differences of sirategic
thinking versus strategic planning, e.g. the role of emotional intelligence (Graetz
2002). Example of non-relevant articles belonging to Lhis category is article discussing
how to measure the strategic planning effectiveness using diagnostic tools developed
for hotels (Phillips & Moutinho 1959).

(Tool or methed) and competitor resulted 3 not relevant articles.

The best results appeared when words strategic and planning was included, therefore, the next
searches coutained the words strategic and planning, and a selection of other concepts. The
goal of this search was to clarify in which information space the formal search should be done
(from the abstracts, and if adding R&D or product development criterias would improve the

results,

Searching from abstracts, with the criteria: “strategic plaming™ and (knowledge or
information or expertise} and (tool or method or gathering or acquiring or colleting or
screening o scanning or sharing or transferring) resulted in 19 hits with five relevant
articles. Relevant articles are discussing €.g. war gaming and scenario planning used
for strategic purposes (Kryt & Paliwoda 1992; McNeilly 2002). An example of non-
relevant articles belonging to this category is article discussing web site management
approaches (Clyde 2000).

Searching from the whole article, the criteria “strategic planning™ and (knowledge or
information or expertise)} and (tool or method or gathering or acquiring or colleting or
screening or scanning or sharing or transferring)} and competitor resulted in 250 hits.
The relevancy was calculated from the first 25 abstracts with few relevant articles,
Example of relevant articles belonging Lo this category is discussion on the current CI
practices in UK companies, and example of non-relevant articles belonging to this
category is Grieves focusing in orgamzatlon development (Wright & Pickton &
Callow 2002; Grieves 2000).

Searching from the whole article, the criteria “sirategic plam:lmg” (Jmowledge or
information or expertise) and (100l or methed or gathering or acquiring or colleting or
screening or scapning or sharing or transferring) and competitor and (“product
development” or R&D) resulted in 114 hits with few relevant articles. Example of a
relevant article belonging to this category is Fletcher discussing about the experiences
using 2 competitor information system, and example of non-relevant articles
belonging to this category is Chako explaining on the mle of inventions and
innovations (Fleicher & Donaghy 1993; Chako 2000).

As the amount of resulting articles increased significantly (30 times more articles where
found} when searching from the whole are article and when not limiting the search to R&D
related articlees, and as the relevancy rate did not decrease that much, it was decided that the
forrnal search should be done from the whole articles. The idea was to find enough relevant
articles.
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First Formal Search

The formal search was carried out to clarify the methods and tools that are used for scanning
the competitive environment.

Research methodology of first format search

The search criteriz: (“strategic planning” or “strategic technology plaoning” or “technology
strategy™) and (knowledge or information or expertise) and (tool or method or gathering or
acquiring or collecting or screeping or monitoring or sharing or transfemmnng or scanning)
resulted in good amount of relevant articles, out of which six articles were published in the
Marketing Intelligence and Plaoming publication. To find more relevant articles, all the
articles published in the Marketing Intelligence and Plapning after year 1995 were reviewed,
and some new articles were found. Therefore, 32 relevant articles were found.

First formal search

The results of the first formal search are here categorized according to their topics:

¢ Generic, conceptual work without any concrete methodologies proposed: 16 articles,
{50 percentage). Examples of articles belonging to this category are articles explaining
which factors influence the strategic planning formality based on responses from 50
multinationa] corperations (Morgan & Hunt 2002; Chae & Hill 2000). In addition,
Ngamkroeckjoti and Johri discuss the role of regional head quarters of large
companies in environmental scaoning and Keogh, Steward and Mulvie brief on
organizational leaming practices in the companies. (Ngamkroecljoti & Johri 2000;
Keogh & Steward & Mulvie 2000)

» Knowledge management methods {e.g. knowledge sharing): zero articles.

s Competitive/business/market intelligence methods: three articles. For example,
Wright, Pickton, Callow discuss the danger of being too customer focus in marketing
strategy planning and therefore clarifying how companies should perform Cl activities
for creating proper marketing strategy (Wright & Pickton & Callow 2002). Than and
Ahmed discuss SWOT for processing information in Bl activities, and Wee explain
the role of Internet in market intellipence (Than & Ahmed 1999; Wee 2001)

» (uality manapement related methods: 1 article menuoning that QFD could be used
besides planning for service guality also to other design and planning activities (Stuart
& Tax 1996).

e SWOT: Two articles. Examples of articles belenging to this category are from Ruocco
and Proctor, and from Tan and Ahmed (Ruocco & Proctor 1994; Tan & Ahmed 1999).

» Other IT based methods (search engines, internet, management information systems,
filtering): 10 articles. Example article belonging to this category discusses market
intelligence systems including human-computer based data filtering process (Xu
1999). Another example discuss IT enabled marketing combining product and market
knowledge, and third example explain framework for Hybrid intelligent system
containing support for supporting strategic analyses and combining its results with
managers judgment, combining diverse support techniques and different strategic
analysis models (Peters 1997; Li & Duan & Kinman & Edwards 1999). Last examples
explain results of implementing such hybrid system (Li 2000) and how agents can be
used to enhance strategic planning (Liu, 1998).
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The methods are described later in this study with more details.

Second Formal Search

The second formal search using the “environmental scanniog” and (paper or article) criteria
resulted in 1430 articles. Approximately 30 percentages of the first 200 articles discussed how
to acquire knowledge of the competitive environment Some desctibed environmental
scanning activities done by single organizations and others described the results of their
environmental scans without documenting used methodology and experiences of its usage.

» Generic, conceptual work without any concrete methodologies proposed: 37 articles.
Example articles belonging to this calegory disenss issues that have prevented
scanning to be institutionalized and explain what is environmental scanning and how
scanning can be conducted (Chabus & Lesca 1999; Hale 2003; Vimanniemi 2003;
Mortison 2003; Choo 1994; Choo 1997; Choo 2001).

» Knowledge management methods (e.g. kmowledge sharing): no aricles However,
many articles were describing the information acquisition in general from the
perspectives closely related to Ikmowledge management — therefore knowledge
management literatme could provide fresh ideas how to acquire information of
competitive environment. Example articles discuss how information professionals are
essential part of the environmental scanning and information integration process
together with the information users and information systems {Lindsey-King 1998;
Choo 2000b).

» Competitive/business/market intellipence methods: eight articles. Examples of articles
belonging to this category are from Ambire SI, from Lang and from Delphi (Ambire
SI 2003b; Lang 2003; Delphi 2003). The methods in these articles are described later.
Mathers also briefly discusses several methods; e.g. portfolio analyses, brainstorming,
compebtitive analysis and stakeholder analysis and classification (Mathers 2003).

o Quality management related methods: four articles. Examples are from Ambire SI,
from Marlon and Choo, from Lazof and from Mathers (Ambire SI 2003c, Marton &
Choo, 2002; Lazof 2003; Mathers 2003). .

* SWOT: Few articles, the articles were from Ambire SI, from Kogh, and from Mathers
{Ambire SI 2003; Kogh, 2003; Mathers 2003)

»  Other IT based methods (search engines, internet, management information systems,
filtering): 13 articles Examples of articles belonging to this category are Wheelwright
discussing hit management, and articles from Turoff and Hiltz, from National Library
of Canada, and from Parker and Nitse (Wheelwright 2003; Turoff & Hiltz 2003;
National Library of Canada 1999; Parker & Nitse 2003).

The methods are described later. Besides the described methods, a lat of valuable, conceptual
work was found.

Conclusions of Information Mapagement Systems

The information overload and infostress exist even though different kind of information
management systetns has been established. Typically established systems do not support
strategic planning by providing proper information, and majority of the information is in the

433




ACTA WASAENSIA 197

FRONTIERS QF E-BUSINESS RESEARCH 2004

heads of the managers or the sales force. Teo often good quality information is not available
and takes too long time to search for among all the avajlable data, therefore stralegic decisions
are often done with gut feeling instead of facts. (Xu 1999; Fletcher & Donaghy 1993)

Few knowledge or mtelligence based systems have been designed, however most of the
studies describe only the conceptual design, not the practical application. Most of the systems
are only prototypes never been taken into use. In addition, the existing systems, e.g, executive
information systems, provide answers and information to questions that have been set
beforchand, but most probably fail to provide comect information when unexpected things
happen.

Therefore, managers do not have good tool and system support for strategic scanning. This is
especially surprising when considering that managers suffer from especially high information
overload related to strategic planning tasks. As a consequence, managements understanding of
their competitors is often minimal, casnal and even inaccurate. However, management
acknowledges competitive environment knowledge is something they ought to know to be
successful in strategic choices (Xu & Kaye 1995). Since the continuous flow of information is
needed in these fast changing times and dynamic industries, scanning needs to be performed
on a systematic and continwous basts, and therefore Internet as the free information source
becomes very ineresting for scanping. (Wee 2001)

Using Internet for scanning can be enhanced with many ways, e.g. introducing systems that
can search or recommend new jump sites or similar sites. Other means to enhance using
Internet for scanning are encouraging to share bookmarks, web pages and URLs, designing
corporate portals that support viewing, enabling sharing web-based information with e-mail,
training on notification services, pre selecting high-quality information sources, prepackaging
and training advanced search methods. (Choo 2000)

The following section presents some advanced computer based information management
systems, which have been developed to support managers to scan the competitive
environment.

Intelligent Marketing Information Systems (IMKIS)

Marketing information, computer technology and changing managerial consciousness for time
and cost-effectiveness are the basis for marketing information system (MkIS), including data
acquisition, database manapement, graphical and statistical apalysis tools, model base,
directories and retrieval functionality. However, the large volume of information does not
suppert management needs and rather overwhelms and confuses them. (Amaravadi &
Samaddar & Dutta 1995) Some descriptions of the MKIS and CIS systems exist (Amaravadi
et all. 1995; Fletcher & Donaghy 1993; Xu 1999), mainly describing the designs of such
systems. However, the systems mainly exist in early stages of development without successful
deployment (Xu 1999; Fletcher & Donaghy 1993; Talvinen & Saarinen 1995).

Xu claims that the MKIS implemenlations should be improved with features for
environmental scanning, competition mapping, market positioning and SWOT analysis. Xu
proposes that company should differentiate and identify most influential environment factors
for scanning, convert vision and tacit knowledge to guide orpanization-wide information
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scanning, and enhance data filtering and synthesizing (C{u 1995). Intelligent Marketing
Information System is used to aid decision-making of managers utilizing artificial intelligence
technology, to help strategic analysis, to couple analysis to managers® judgment, to combine -
the benefits of the different strategic analysis models and to help strategic thinking (Li et all
1999). It represents and processes assorted marketing knowledge, providing access to online

- databases, various types of reports for decision making, and knowledge base with knowledge
about varous aspects of marketing, enabling expertise to be accessed and shared eastly.
(Amaravadi et all 1995)

Gordon end Glenn propose to build databases, into which the information is entered using
predefined templates with questions that guide for standard form and considering the same
view points, based on interviews, group judgments of expert panels, scanning on line
databases and reading periodicals. (Gordon & Glenn 1994)

Methods

This section presents the methods for scanning the competitive environment, which were
described in the literatore:

Methods from the Literature

This section presenis the methods for scanning the competitive environment, which were
described in the literature. The methods are grouped into categeries according to the
recognized similarities in the methods, and the challenges associated to them.

» Expert essays are prepared by carefully chosen experts with a topic of particular
importance, they will pmwde information useful to long-range planning. Essays
should have standardized format, especially for ontline, length, footnotes etc. (Gordon,
Glenn 1994)

¢ Expert panels are occasions, where 2 small number of respondents discuss and
cooperate 1o synthesize opinions of an important topic. Participants are asked to
provide observations and judgments about important developments that are underway,
expected and suggested by other panelists. (Gordon, Glenn 1994)

= Delphi is a method of forecasting based on expert opinion and seeking the group
opinion through consensus. It gathers opinions of experts on happenings in the
environment containing reiteration and feedback after each round. Delphi is based on
the idea that a group of experts is better than one expert when exact knowledge is not
available. (Van Vuuren 2001, Kaynak et al. 1994, Delphi 2003}

* (3V (Gearing-Swart-Var's) technique is similar than Delp]n however it does not seek
expert consensus, (Kaynak ef al 1994)

s Delphi Conference is one of the innovations using Delphi, where computer system
enables individuals communicating rapidly in generating the forecast and formmg the
group opinion, (Kaynak et al. 1994)

¢ Think tank s group methodology used for analyzing the environmental context and
deciding on recommendations for responding strategies, (Morgan, Hunt 2002)
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The positive character of these methods is the possibility of providing good quality, well-
. analyzed resuls. The results can be presented in the form of explicit knowledge and artifacts
" that are easy to distribute in global organizations, and the reporis can be recent, relevant and
teliable, if they are prepared on request when certain strategic decision needs to be made. If
Teports are not prepared on request for a specific purpose, the quality as fitness for use might
be lower. In addition, manager’s willingness to acquire knowledge through discussions is not
considered in these methods. The usage of these methods requires plenty of time and cost, and
therefore they are not suilable for continuous scanning in most of the organizations. In
additiop, using expert panels, Delphi, Delphi Conference and Think Tank, most innovative
opinjons can be neglected when the group consensus is searched, which means that the results
cannot be such that they would enable the company to differentiate, and succeed based on
usage of non-trivial knowledge of the competitive environment.

e Hit management means that search results are stored with the explanations and shared
among other users, agents, push technology and filters. (Wheelwright 2003)

» Govemrnent agencies can be contacted and asked to provide data, this can be done
with low costs, however it might be slow. (Malhotra 1996)

s Investment communities can have data of the company that is not widely available for
other users. (Malhotra 1996)

» Surveys and interviews provide in-depth perspective to the related issnes. (Malhotrz
1996)

& On-site/drive by observations is used to note visible changes e.g., competitor
constructing 2 new building, full parking spaces, information on suppliers or
customers etc. (Malhotra 1996)

» Reverse engineering means observing and investigating competitors products ta
understand better their qnality and costs. (Malhotra 1596)

¢ Bencbmarking as market research tool has grown in popularity because of the support
it provides for the strategic planning by indicating how to eliminate excess capacity,
outsource or modify existing processes. Process benchmarking hiphlights the activities
and processes, which the firm has superior performance or cost advantage compared to
I8 competitors. Specific process benchmarking partnerships are established to
facilitate the benchmarking. (Ralston ef al. 2001)

These methods are efficient when acquiring knowledge of certain issues of the competitive
environment. The metheds cannot be used alone to scan the competitive environment
continuously, however, they could be part of a bigper framework and process, as an additional
package of metheds that could be used on need basis. Hit management is a method that is well
suited for distributed usage, and therefore it could be an essential part of the process used for
sharing the acquired knowledge with others in distributed environments and for virtual teams.

» 3WOT is one the most commonly used tools for strategic planning, combining
company’s external and internal aspects for analysis, and combining quantitative and
qualitative aspects. SWOT encourages discussion and facilitates it by suggesting
issues to consider and analyze (Curry 1996).

» Computer-based SWOT works similarly, suggesting topics, which are either peneric
or based on data in the information systems, e.g., in executive information systems

(EIS). (Cury 1996).
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e Scenario building and analysis means developmg a time-ordered sequence of events
bearing a logical cause and effect relationship. The final forecast is based on multiple
options, each with its own probability to occur. (Van Vuuren 2001)

e Competitor scenarios are used for understanding competitors’ potential moves as well
as the potential emerge of new rivals. Scenarios examine in which market segment the
competitor will compete, how it competes and what is its target. The scenarios can be
built unconstrained {posing any questions) or constrained. (Fahey 2003)

» Trend-impact analysis projects future trends from past information. (Van Viuren
2001)

e War gaming is used to experience decision-making in simulated conditions. The
method recogmizes the importance of identifying alternative courses of action rather
than simply one proposal. (vic Nelly 2002)

These methods are efficient for synthesizing, analyzing and summarnizing information of the
competitive environment The methods cannot be used alone to scan the competitive
environment continuously, however, they could be part of a bigger framework and process, as
a set methods out of which one or several could be picked for the knowledge construction.
The methods encourage combining business and technology considerations, and to reduce the
amount of transferred information e.g., by filtering or synthesing. The information is also
integrated to existing information. Methods also improve sharing expertise within the
company.

o EIS (Executive Information Systemn) is an information system storing and providing
data for information management purposes for executive managers. (Curry 1996)

» (IS (Competitor Information System) is information system built, using intellipence,
for managing data of rompetitors for strategic planning purposes. It is built after
identifying key strategic issues, strategic competitor groups and analysis made based
on this information. (Fletcher, Donaghy 1994)

s SIS (Strategic Information Systems) 1s information system built by collecting data for
management information purposes. Libraries could be the organization collecting the
data. (Adams 1995)

Building an information system utilized to collect, to store and to provide data could be an
efficient mean to manage the information. Such systems must be part of a bigger framewaork
and process to be used for the knowledge acquisition, construction and sharing. Especially
snitable such systems are in distributed environments, and they could be applicable for
continuous scanning as well. From the presented systems, the Strategic Information System
could be the best approach, since such system is not limited for executive usage cnly as EIS,
or for competitor information only as CIS.

s [Issues management consists of the following phases that were originally presented by
William L. Renfro: 1. Issue definitions based on emerging issues noted based on
literature, conferences or Delphi, 2. Issues are evaluated, their probabilifes and
impacts are considered and they are prioritized 3. Top 3-5 cousensus issues are
selected 4. Strategy is selecled (Gordon, Glenn 1594)

e« QUEST is a scanning procedure helping to share views and develop a shared
understanding of high priority issues, options, evenmalities and their implications for
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organizational strategies and policies. It produces a) a broad aopalysis of the
environment b) assessment of the capacity and strategic options for dealing with the
environment The procedure involves four phases, which are preparation, scanning
workshop, intermediate analysis and strategic options workshop. {Gordon, Glenn
1994)

Issues management and QUEST are very atiractive holistic approaches, providing a
framework, or ils piece, how to scan the competitive environment. As such, they do not offer
solutions to most of the recognized challenges, e.g., combining business and technology
considerations or scanning the whole competitive environment instead of only customers, or
managers preference of using their informal networks as source of information, however, the
method neither prevents combining methods or tools that would provide solutions for those
challenges. Quest uses workshops in scanning and assessing the strategic options for the

organization,

Analysis and Conclusions

Managers suffer from information overicad, therefore, instead of providing more information,
companies should concentrate on providing geod quality information for the decision makers.
Some advanced computerized information filtering practices do exists, and they should be
further developed to support peaple well, efficiently and with low costs in this difficult task.

Dre to the fact that best information filtering happens threugh humans, the most effective and
best solution in the future is human-computer based information processing. Despite this
recognisition, most of the described methods for scanning the competitive environment are
concentrating on either processing the information by people or processing the information by
computers, without combining them. On the other hand, it is noted that most of the methods
righlly concentrate on providing analyzed information for the managers, instead of purely
- acquiring more any kird of information on the competitive environment.

Despite the existing process descriptions, most companies do not bave defined scanning
process at all. This can be claimed based on the remarks in many articles e.g. Choo, Van
Vuuren. Also, the amount of conceptual studies and the lack of surveys and mathematical
models as research types indicale that the field is new and constructions are mot widely
implemented, based on the logic of emerping new theory (see e.p. Eisenhardt 1989), which
explains that if the field of the study is difficult, conflicting or new, conceptual methods are
popular. Later, single and multi-case studies start to eppear to test the conceptual models, then
surveys when the field of study is more mature and finally, when the theory base of the
subject area is established, mathematical methods are used. (Karhu Kekale, 2003) Since
articles describing methods for scanning the competitive environment are rare, the field is not
clase to maturity.

Because the search was done in two parts, the first search from Emerald publications and the
second search from the whole Internet using “envirenmental scanning” phrase for searching,
the results are considered refiable. Even though the recency of the information is not in this
study very critical quality factor, the selected articles were published during the past 10 years;
therefore, they are recent enocugh for this context The used environmental scanning is @
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concept commonly used only for acquiring knowledge of the competitive environment,
however since it has been used mainly by a limited group of Tesearches, using it for all
searches would have provided too limited perspective.

Other interesting fact was that 23 percentage of the articles were published in the Marketing
Intelligence and Planning publication, when other magazines had published only oze or two
articles — which indicates that marketing and sales representatives of the company are
typically performing the competitive environmental scanning. This can easily cause customer
forus to be dominant when scanning the competitive environment and furthermore competitor
or technology analysis not to become popular. However, competitor or technology analysis
would be important for successful new product development. '

Fulfilling the aims of this paper are analysed here:

» Providing comprehensive picture of the existing scanning practices in order for
companies to compare their own practices to the existing stale of art, has been fulfilled
by the amount of scanmed articles and the provides summarization.

* Providing a baseline of existing practices in order to compare their suggestions and
their constructions, has been fulfilled by the amount of scanmed articles and the
provides summarization.

« Finding innovative improvernent ideas and new methods for improving their scanning
activities for practitioners and for researchers for further development, has been
fulfilled by some of the described methods e.g. CIS, that are currently developed only
until prototypes.

Summary

This article has described search methodology and received results on which methods and
tools are used for scanning competitive environment. The search was done in two parts, the
first search in Emerald publications and the second search from the whole internet using
“environmental scanning” phrase for searching.

As result, many conceptual descriptions of the topic were found; explaining why this activity
is important and proposing improvements. Some descriptions of specific methods were found
as well, e.g. SWOT, QFD, expert essays and pamels, literature reviews, agents, push
technology, filters, government agencies, investment communities, surveys, interviews,
reverse engineering, EIS and Delphi. Especially effective could be processes combining
human-computer mixed information processing. Despite existing methods and process
descripticus, most companies do not have systematic process at all.
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