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Preface

Today, technology competition has become the main theme of international competi-
tion. In order to join the international technology competition, China is determined to de-
velop self-innovation capacity with Chinese characteristics and has made self-innovation a
national strategy. To complete this national strategy it is necessary and important to build
national innovative system and promote the sustainable development of China’s technology
economy. Through collecting, organizing, and analyzing technical intelligence that an in-
novation unit needs, competitive technical intelligence (CTI) can provide information and
consulting services for technology competition and improve the efficiency of technology in-
novation.

With more complicated innovation environment, higher innovation input, and more
complex relationships among the main bodies of international innovation, CT1 plays a more
significant role in technology innovation. CTI provides information about the environment,
competitors and technology, and help make innovation decisions. Since the mid-1990s,
systematic research on CTI has started in developed countries, while Chinese scholars in-
troduced the CTI research to China three years ago, followed with more reviews and origi-
nal research on CTI in later years. It seems that now is the time to hold a symposium on
CTI to advance the technology innovation practice and scholarly research in China and pro-
mote its application in technology innovation. Thus, Peking University and Beijing Acade-
my of Science and Technology hosted the 2008 International Forum on Technological inno-
vation and Competitive Technical Intelligence (ITICTI) on October 16-18 in Beijing and
had invited CTI experts, scholars and professionals from all over the world to attend the
forum.

ITICTI has attracted attention and support from colleges, universities, corporations,
and research institutions around the world, Over 100 papers were submitted and 70 papers
were accepted after several rounds of reviews. Scholars and experts in the field of CTI and
technology management have been invited to this forum to give keynote speeches, including
University of Pittsburgh, Georgia Institute of Technology, University of Guam, Manches-
ter Institute of Innovation Research, University of Potsdam, University Paul Cezanne Aix
Marseille [l , Peking University, Chinese Academy of Science, Chinese Academy of Social
Science, Wuhan University, Nanjing University, Renmin University of China, China Na-
tional Knowledge Infrastructure (CNKI) Net, etc.

Papers submitted to ITICTI deal with diverse topics, such as evaluation and manage-
ment of technology innovation, construction of innovation capacity, self-innovation prac-
tices in technology, CTI theory, methods, technology and applications, etc. Specifically,
these papers talk about 1) the convergence of CTI and technology innovation; 2) policies,
measures, and management of technology innovation; 3) technology innovation demands of
national economy, industry development, and corporate development; 4) the application of
CTI in the foresight, management, patent transfer of technology; 5) the use of CTI and
CTI system in the policy-making and carrying-out of technology innovation; 6) the status

quo, trend, problems and solutions of technology innovation in information, telecom,
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steel, electricity, publishing and traditional industries; etc,

As part of the efforts to promote the CTI research and application in the field of tech-
nology innovation, the organizing committee of ITICTI published this proceeding. To en-
sure the quality of the proceeding, all the accepted manuscripts have been edited for the
spelling and grammar without changing its editorial content.

I would like to acknowledge all the people and institutions who have made the publica-
tion of this proceeding possible. Specially, I want to thank Xianneng Ke and Xiuli Wang,
who have helped a lot with the paper submission, editing, typesetting and publishing
process. I hope readers of this proceeding will find it useful in their research of CTT and

technology innovation,

Xinzhou Xie
Professor, School of Journalism and Mass Communication
President, China Center for Competitive Intelligence and Competitiveness Research

Peking University

January 2009
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Strategic Foresight in Biotechnology Firms
Practice and Requirements

Dana Mietzner® , Guido Reger®

1 Research Focus

Investigations about the process design and degree of application of strategic foresight meth-
ods is still less investigated and discussed in the literature, especially for SMEs. Investigations a-
bout the degree of the implementation of foresight methods refer predominantly to large-scale cor-
porations (cf. Weber, 1990; Meyer-Schonherr, 1992; Burmeister, Neef, Albert, Glockner,
2002; Kreibich, Schlaffer, Trapp , Burmeister, 2002), Whether, and in what form, e. g. , sce-
nario analysis is used in small and medium sized companies, generally remains unanswered by the
investigations. To bridge this gap, 30 small and medium sized biotechnology companies were ex-
amined, within the scope of case study research. The goal of the investigation is to determine the
practice of strategic {oresight in these firms, How important are strategic foresight activities in the
biotechnology firms? How is the early recognition of new markets and new technological develop-
ments and change carried out in the biotechnology firms? Who is responsible for strategic foresight
issues and do companies use a systematic process for the early identification of new business op-
portunities? Which methods are used for strategic foresight? How are these methods implemen-
ted?

1.1 Definition of Main Terms

Foresight is conducted in order to gain more knowledge about things to come. Today’s
decision can be based more solidly on available expertise than before. In this sense fore-
sight is more than prognosis (cf. Cuhls, 2003, 97). Strategic foresight approaches, as dis-
cussed today, are based on the realization of necessary change in strategic planning as a
consequence of unexpected appearance of opportunities and threats (discontinuities).
Change is not occurring suddenly; change is indicated by “weak signals” (cf. Ansoff,
1976). Weak signals are mostly qualitative information, intuitive sentences with many pos-
sibilities of interpretation.

In the literature methods and processes of strategic foresight are often discussed as
Technology Foresight (ci. e.g. , Reger, 2001a) or Technology Intelligence (cf. e. g., Li-
chtenthaler, 2000; Savioz, 2002). Technology foresight is defined as the systematic moni-
toring of current and upcoming technologies and markets, change in customer and competi-
tor behaviour, very often indicated by weak signals (cf. Reger, 2001b). A similar ap-
proach, discussed as Technology Intelligence by Savioz (2002, 36 et. sqq.) describes all
activities supporting technological as well as general management decisions. All techno-

logical information and trends (opportunities and threats) in the company’s environment

@ Centre for Entrepreneurship and Innovation, University of Potsdam, Germany, Dana. Mietzner@

uni-potsdam. de, Guido. Reger@uni-potsdam. de.
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are collected, analysed and circulated. However, a common definition is not exiting not in
scientific nor in practice. Foresight is often focusing on a certain domain, e. g. , on technol-
ogy as Technology Watch or Technology Scouting; or on rivals as Competitor Intelligence,
and not interpreted and implemented as an integrated approach of technology, market,
competitor and customer foresight,

In this study strategic foresight is defined as an integrated approach of early recogni-
tion of new technologies, upcoming competitors, new markets, changing customer require-
ments and changing societal phenomena and the systematic integration of early recognition
results into strategic planning. This definition emphasizes the link from foresight to strate-
gic planning; in this sense foresight can be used for strategic planning (cf. also Cuhls,
2003, 22 et sqq. ).

The definitions of strategic planning vary and are influenced by different schools.
Welge, Al-Laham identified two main streams of strategy approaches; the “classical ap-
proach” and the “widened strategy approach”, the Mintzberg School. Representatives of
the “classical approach”, e. g. , Alfred Chandler, understand strategy as a planned package
of activities for the achievement of long-term objectives. In this sense strategy is the result
of a formal and rational planning process. Based on the approach of Chandler (c¢f. Chan-
dler, 1995) Andrews defines strategy as “... the pattern of decisions in a company that
determines and reveals its objectives, purposes, or goals, produces the principal policies
and plans for achieving those goals, and defines the range of business the company is to
pursue , the kind of economic and human organization it is or intends to be , and the nature
of the economic and none-economic contribution it intends to make to its shareholders, em-
ployees, customers, and communities” (Andrews, 1992, 52). Criticism of the “classical
strategy approach” is especially expressed by Mintz-berg. From his point of view, strate-
gies are not only the result of formal and rational planning. He emphasizes a more broaden
spectrum of different strategy types. Mintzberg identified five different strategy approaches
based on case studies: strategy as plan, strategy as a ploy, strategy as pattern, strategy as
position, strategy as perspective (cf. Mintzberg, 1987, 11-17; Mintzberg, 1994, 23-29;
Welge, Al-Laham, 2003, 16 et seqq. ). Mintzberg also emphasizes the complementarities
of the two different approaches rather than the competition of the two (cf. Mintzberg,
1987, 20).

Strategic planning is not applicable without foresight of new technologies, markets or
upcoming competitors. Foresight supports the identification of trends, drivers, uncertain-
ties, influence factors, allows the participation of future developments, risks and assump-
tions in order to develop relevant strategies, which are robust, and consistent in different,
possible future environments. Many authors already combine scenario, a typical foresight
tool, as parts of strategic planning (e. g. , Schwartz, 1996; Ringland, 1998; Schoemaker,
2002; van der Heijden, Bradfield, Burt, Caims, Wright, 2002).

In the scope of this study are German biotechnology firms, offering products and serv-
ice, which can be outdated quickly. The firms are positioned in small market niches with
limited chances of growth in the local market. This situation requires early internationali-
zation activities. In order to develop competitive advantages companies need to assess and

analyse their own competencies, strategies of competitors, they need to assess the impor-
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tance of new technologies and need sound information for the assessment and analysis of
new business fields. The aim of this study is to investigate how biotechnology firms apply
foresight activities in order to deal with the high complexity of the environment and high

speed of change.

1.2 Definition of the Concept “Services in Red Biotechnology”
The choice of the companies occurred on the basis of a compilation of data from 321
service companies of “red” biotechnology in Germany who were registered in a database.

3

The definition of the goal of the investigation “services in red biotechnology” arises from
the exact definitions of the concepts “services”, “red” and “biotechnology”. An additional
parameter of the goal of the investigation follows through their purpose of the services in
red biotechnology (here: firms oriented to profit). The profit orientation is ascertained
with the help of the legal form of the service firms, i. e. the examined companies are stock
corporations and partnerships. In the end, the goal of the investigation is still limited con-
cerning its localization. Only services provided in Germany are taken into consideration. In
addition, the production location of the service is relevant, not the head office of the serv-

ice firms.

Definition of the Concept “Service”

The definition of the concept “service” is extremely different in the literature (cf. e.
g. » Meyer, 1998, 5-9). An often used definition is the combination of three different defi-
nitions, one oriented to process, one oriented to potential, and one oriented to the result of
the service (cf. Meffert, Bruhn, 2006, 27). The integration of external factors is viewed
in this investigation as the constructive indication of the service which is supported by many
authors. The external factor “is the per formance feature on which is have an effect in the
course of the service”, i. e, external factors are “material and immaterial goods of the
buyer , its participation in the form of working production and time” (Frietzsche,
Scheuch, 2001, 14, 75).

Definition of the Concept “Biotechnology”

The definition used here of biotechnology is used according to the definition of the
OECD (cf. OECD, 2005, 9). The OECD gives two definitions: a general, descriptive
definition of biotechnology (single definition) and a list definition in which all methods of
biotechnology are named (list-based definition). The single definition describes biotechnol-
ogy as “The application of science and technology to living organisms, as well as parts,
products and models thereof , to alter living or non-living materials for the production
of knowledge, goods and services” (OECD, 2005, 9). The OECD developed these
definitions in order to standardize the statistical elevation of biotechnological activities in
the member states, Here, the definitions of biotechnology of different other organizations
coincide (cf. DFVA, 2005, 2; Ernst®&Young, 2005, 132; Statistisches Bundesamt,
2005, 10).

Definition of the Concept “Red”

In the German language, the divisions of biotechnology are defined according to col-

[

ours, and the concept is not primarily defined as “red”, but the concept linking “red bio-
p g
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technology”. With Ernst & Young “red biotechnology” is defined as “ application in the
medical area (human medicine and veterinary medicine) with the sub-categories therapeu-
tics / active substances, drug delivery, molecular diagnostics and tissue engineering ”
(Ernst& Young, 2005, 23). The definition of this concept relies upon “red” in this investi-
gation with the definition from Ernst & Young; nevertheless, it is shortened to “applica-
tions in the medical area (human medicine and veterinary medicine)”. With this interpreta-
tion of the concept, all activities which can provide a contribution for medical applications

are included.

Resultant Working Definition

The definition arises from the overlapping of three single definitions “services in red
biotechnology”, which is described in the following figure 1. Services in red biotechnology
are defined as all profit oriented activities, which require the integration of external factors
and the use of methods which are defined by OECD a “biotechnology techniques” targeting
to medical applications.

"OECD 2005

| List definition Characteristic feature
Single definition e S I ‘Integration of the external factor”

- /< \
//' \\
Definition

I / \  Definition

\
N Biotechnology | “Services”
‘ / ] N\ /

\

| Services in red biotechnology are
\ Definition all profit oriented activities. which
require the integration of external
factors and the use of methods

i which are defined by OECD as
— “biotechnology techniques”
targeting to medical applications.

X “Red”

Ernst& Young 2005 S
“Medical Applications”

S ——————a T — — . . - S —————

Figure 1 “Services in Red Biotechnology” (cf. Reger, Mietzner, von Gizycki, Nolting, 2007)

The choice of cases is completed with the help of the working definition. After the
identification of the firms on the basis of the created compilation of data, the implementa-
tion of half-standardized interviews occurred. In addition other available material (e. g »
business information, workshop minutes, appropriate websites, biotechnology newsletter,
special interest magazines, patent search, consulting reports) is used for the implementa-

tion and assessment of case studies.

1.2.1  Qualitative Content Analysis in the Practice of Strategic Foresight in Biotechnology
Service Companies

The analysis of the material occurs through a qualitative content analysis. In qualita-

tive content analysis data is taken from texts (extracted raw data) which is processed in the

next step and are then evaluated. Based on the original texts (interview transcripts), a da-
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ta base is established, therefore, which contains only information which is relevant to an-
swer the research questions. In addition, the information base is structured by a search
grid, which was used for the extraction of the information. Extraction means “the text to
read and to decide which of information contained in it is relevant for the investigation”
(Glaser, Lauder, 2004, 194). This information is associated with the categories of a
search grid (see table 1). The category system is based on theoretical pre-considerations
and helps, therefore, to answer the research questions. However, the category system is
also open at the same time, i. e. it can be changed if in the text information appears which
is relevant. This extraction is also the first interpretation step. The extraction of the data
occurs with the help of the software tool, Atlas TI. This software helps to assign so-called
codes to the passages by which an extraction of the prior anonymous text becomes
possible.

Table 1 Search Grid of the Data Extraction “Strategic Foresight”

Area Search Grid (Code)

Foundation idea

Time of the foundation
. . Business model
Company in general .
Customer groups
Management characteristics

R&.D budget

Importance of innovation

Tasks of strategic foresight

Importance of strategic foresight

. Application example of strategic foresight activities
Tasks and importance of . }
. . Areas of strategic foresight
strategic foresight . . ;
Success factors in strategic foresight
Sources of information

Monitoring objects

Requirements of a New-Market-Intelligence-Tool (foresight tool)

Decisive structures in strategic planning
R&.D division

Organisation of strategic o . .
Organization of strategic foresight

foresight ] ‘
Sources of strategic foresight

Motivation to strategic foresight

Action in the early diagnosis / strategic foresight

Systematization of early diagnosis and strategic planning
Action in strategic fore- Linkage of foresight and strategic planning
sight Approach of strategic planning

Time planning horizon

Satisfaction with the action in strategic foresight

Jse of methods

Application of methods

Role of scenario analysis as a main method of strategic foresight
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1.2.2 Results: Practice of Strategic Foresight in Biotechnology Service Companies

After the analysis of the processed information with help of the search grid, six differ-
ent approaches, which describe the action in strategic foresight, could be identified in the
biotechnology firms.

(1) Science-driven Approach (“foresight per se”)

(2) Network-oriented approach

(3) Market-driven approach

(4) Gatekeeper approach

(5) Financial controlling-based approach

(6) No strategic foresight

(1) Science-driven Approach (“foresight per se”)

Four of the 30 investigated cases could be associated with the science-driven approach
of strategic foresight. Early diagnosis occurs in these firms, per se, because new techno-
logical trends and weak signals, conditioned by content and spatial proximity, are perceived
in a scientific environment, early, and are a part of the daily work. The persons active in
these firms are, as a rule, scientists who are active in scientific networks. Also, the cus-
tomers of these firms are scientists or scientific institutions in large parts. The firms are,
or were, involved in publicly financed research projects. Strategic foresight is answered by
the head of the firms. Methodical elements of strategic foresight are regularly taking place
through R&D meetings, as well as publication analysis. “Foresight is part of the business
model, because scientists always observe new developments, customers are in the academic
market, so that new developments are recognized early.” (P319®) The strength of this ap-
proach lies in the early recognition of newer technological trends; a weakness is to be seen
in the missing linkage to strategic planning, or in insufficient strategic planning. There-
fore, this is a process of early diagnosis rather than actual strategic foresight, as defined

earlier.

(2) Network-oriented Approach

The approach oriented to a network, which is used for strategic foresight could be
observed in nine of the 30 cases. The information procurement occurs preferentially in
informal and also through formal networks of the employees, in development depart-
ments or in business development units, through marketing and management. The infor-
mation exchange within the firms occurs primarily informally (information exchange on
cally. The activities within the scope of strategic foresight are strongly ex-perimentally-
driven, Strategic foresight is in the responsibility of the head of the company. The link-
age of early diagnosis with strategic planning occurs, e. g. , within the scope of strategy
meetings taking place annually, or every six months. In this approach, one already suc-
ceeds in combining the information accumulated on networks with strategic planning.

Clear strengths are networks in which one also succeeds personal contacts in being based

@ The interpretation of data is carried out anonymously. P (number) = hermeneutic unit.
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with pharmaceutical companies. A weakness of this approach is seen in a lack of future o-

rientation.

(3) Market-driven Approach

Ten cases could be associated with the market-driven approach of strategic foresight.
This approach is characterized by a strong focus on the collection and systematization of
customer data. and also from competitive information. “... belongs to gaining in the mar-
ket that one knows to every time and always what the competition is doing. ” (P10) The
compilation of data occurs through sales employees, regular customer inquiries are carried
out, growth in customer inquiries are observed, as well as selected web sites of the cus-
tomers which are regularly screened. Within the scope of this monitoring system and mar-
ket research, data bases like customer relationship management (CRM) systems are used.
The marketing or business development unit is responsible for the early diagnosis and re-
ports to the man-agement board, which is responsible for strategic foresight. “Customer
conversations , the very best to 95% are customer conversations.” (P30). In this approach,
supplies the marketing unit data and information which flows into strategic planning. An
advantage of this approach is the clear market orientation of strategic foresight. But tech-
nological changes are only somewhat screened, because the prevailing part of the informa-

tion is from customer data.

(4) Gatekeeper Approach

Companies which are associated with the gatekeeper approach use key persons in the
business. They supply the company with information, which is collected outside the com-
pany in both formal and in-formal networks. Three cases could be associated with the gate-
keeper approach. Gatekeepers are strongly networked, e. g. , in committees, within the
scope of the networks; they screen trends and also form trends. The activities within the
scope of strategic foresight are strongly experienced-driven. An essential difference to the
network-based foresight is to be seen in the sophisticated information processing. The in-
formation flows into an intuitive scenario analysis, which is combined with SWOT analysis
and portfolio management. Knowledge management systems support the process of sys-
tematic information collection. The gatekeeper approach is characterized by a strong focus
on observation of new and existing technologies and markets and marked as well by a rela-
tively high future orientation in the strategic planning trial. The gatekeeper approach de-
scribes a concept which fits best into the integrated definition of strategic foresight as men-
tioned above. On the other hand, it can also become a risk if the foresight activities are on-
ly carried out by the gatekeepers, who manage the process of information access about

risks and opportunities and develop a strong information power basis (c¢f. Roll, Weber,
2006, 205-206).

(5) Controlling-based Approach
The controlling-based approach of strategic foresight could be observed in one of the
examined cases. The goal of strategic foresight is, in this case, to contribute to the risk

management, to recognize, 1. e. risks early, and to initiate corresponding measures. Early
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