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Abstract 

The aim of this paper is to examine how bioscience 
industry exploits KMS to effectively manage intellectual 
property, especially patent documents. A majority of 
Taiwan’s bioscience firms are small and medium-sized 
start-up companies that possess many valuable intellectual 
property and patents/licenses. Nevertheless, due to lack or 
distortion of information, they are more likely to be 
charged of patent infringement by overseas companies 
who own the invention or technology. Four constructs are 
developed in this research: KMS, business innovation 
performance, and Bio-KMS benefits. Seven propositions 
are developed. 
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1. Introduction  
1.1 Research Background and Motivation 

Biotechnology industry has grown rapidly since 1978. 
Nowadays it has become the focus of high-tech 
development for developed countries.  With the decoding 
of human genome maps, which have brought about 
tremendous revolution for the development of medicine, 
pharmacy, agriculture, and food, the profit incurred is so 
immense that attracts a great number of countries to invest 
capital in the industry.  It is estimated that the capital 
amounted to US$$228 hundred million dollars in 
biotechnology and pharmaceutical industry 
(Biotechnology and Pharmaceutical Industries Program 
Office, 2004), which is the highest capital that has ever 
invested over the last decades.   

A large majority of Taiwan’s biotechnology firms are 
small and medium enterprises, with its capital less than 5 
hundred million dollars, and employees under 50 people.  
Nevertheless, these firms possess a wide variety of 
research and development discoveries, legal property 
rights and patents. Biotechnology is R&D oriented, not 
production-oriented, In particular, biotechnology firms 
are competitive advantageous only by knowing how to 
acquire, accumulate, and make effective use of knowledge 
in the face of competitive global markets (Leonard, 1995; 
Whitehill, 1997). 

As Liebowitz (2000) points out in his research, 
managers believe knowledge assets or intellectual capital 
is the most important asset to separate their firms from 
other competitors.  Alavi & Leider (2001) posit that 
knowledge is intangible asset.  The knowledge-based 
perspective, which was expanded from previous literature 
[28], refers to the firms’ know-how rendered by tangible 
resources through coordination.  The organizational 
knowledge is carried out through multiple forms/entities, 
including organization culture and identity, routines, 
policies, systems, and documents, as well as individual 
employees [1][11][12][20].  Because knowledge-based 
perspectives are difficult to imitate or duplicate, and will 
be able to produce long-term sustainable competitive 
advantage [20].  Meanwhile, they further posit that 
information technology is a force to effectuate the 
knowledge-based perspectives of the firm [1][4][21].  
Advanced information technologies, such as the Internet, 
intranets, extranets, browsers, data warehouse, data 
mining techniques, and software agents, can be used to 
systemize, enhance, and expedite knowledge management 
[1][14].  

Previous studies have shown that organizational 
context is a determinant of the implementation of 
organizational knowledge management processes or 
systems [24][32][38]. Nevertheless, due to the scarcity of 
empirical research on hand, this paper attempts to examine 
the behavior and influence of organizational context 
factors on knowledge management and knowledge 
creation.  
 
1.2 Research Purpose 

Over the past few years, there is an increasing interest in 
organizational context, organizational knowledge 
management processes, KMS effect, and business 
innovation performance in the study of knowledge 
management processes and organizational informatics 
technology, yet the availability of evidence is not well 
explained. The purpose of this paper is stated as follows: 
1. To examine whether organizational context has positive 
impact on the firm’s improvement of knowledge 
management processes. 
2. To examine whether the implementation of knowledge 
management processes has positive impact on the firm’s 
‘innovation performance’. 
3. To examine whether the effect of Bioinformatics 
management systems enables the knowledge management 



activities and promotes the firm’s innovation 
performance. 
 
2. Literature Review 
2.1 Industrial Characteristics 

Prior literature has been focusing on the market 
structure and business sectors.  Market structure consists 
of industry concentration, market share, entry barriers, 
profits, growth, labor and knowledge intensity, firm size 
and so forth.  In terms of industry concentration, 
Schumpeter (1950) postulates higher market 
concentration enables enterprises’ R&D and innovation.  
In 1967, Camanor posited that when there is not little 
discrepancy between products, concentration of industry 
has positive impact on the firm’s R&D activities.  In 
contrast, Angelmar (1985) asserts the reverse opinion.  On 
the other hand, Levin et al. (1985) postulate that industrial 
concentration and research expenditure are in U-form 
relationship. In terms of entry barrier, Schumpeter (1950) 
asserts that firms with higher barriers to entry into markets 
will not have new competitors emerging, and will 
proactively doing R&D to sustain competitive advantage.  

 The term ‘Biotechnology’ became popular in the 
mid 1970th, and the word was coined the start-ups in the 
early part of the 20th century.  In Taiwan, the word is just 
in the stage of naming the uprising technologies.  The term 
‘Biotechnology’ comes from ‘Bio’ and ‘technology’, 
meaning ‘biological science when applied especially in 
genomic engineering and recombinant DNA technology’.  

Biotechnology is a synthetic technology comprising of 
natural science and engineering, and requires multiple 
techniques and research for product improvement or 
research. Oakey (1993) points out small-sized firms often 
create key techniques, and government should provide 
funding to ensure they have long-term research resources.  
When the new techniques have the protection of patents, 
government should enact a law to protect the product 
rights.   With the liberalization of trade (Gibbs, 2000), 
which creates a large free trade market, products not only 
earn a high rate of return, but also a long product life 
cycles.  Nevertheless, bioscience products are strongly 
related to our health, and require non-compromised 
quality control, a strict regulatory governance and 
supervision of nation’s government.  In a word, 
biotechnology is a technology-intensive, integrate, and 
multi-dimensional knowledge industry [13]. 
 
2.2 Organizational Climate 

Organizational climate helps management understand 
employees’ conduct and performance, and foster the 
effectiveness of management (Litwin & Stringer, 1968).  
In other words, climate can be thought of as a reflection of 
organizational and individual attributes. Previous studies 
in the study of informatics supplemental to organizational 
innovation have observed that a successful IT system not 
only has to be functional, but also concern the effect of 
organizational climate.  As a result, organizational climate 

plays a dominant role in information and resource 
management [15].  

Moreover, it is an important factor in organizational 
learning [9][10][14][24][32].  As tacit knowledge 
interacts with explicit knowledge to generate a knowledge 
spiral [30], the organizational climate will motivate 
individual’s creativity, throughout the three levels, 
individual, work unit, and organizational levels, and 
creates an innovative climate.  To make this happen, 
organizations will create a climate or culture for 
innovation, and support innovative activities with reward 
systems [30].  In other words, organizational structure, 
culture, and context factors affect information resource 
management [10][15], even the organizational innovative 
activities [1]. In this paper, we choose ‘organizational 
structure’, ‘innovation and reward system’, and 
‘management style’ as the analytical model of this study.   
 
2.2.1. Management Style 

In principle, the traditional management style can be 
divided into two kinds:  “up-down management” and 
“bottom-up management”.  They were firstly proposed by 
Max Weber and Frederick Wilson Taylor, and developed 
by Herbert Simon.  The role of top management in 
‘up-down management’ is the providers of concepts 
within the organization.  The task of middle managers is to 
justify these emerging concepts and define the mission.  
Group members at the bottom level obey middle 
managers' policy and carry out the task.  On the other hand, 
“bottom to up management” emphasizes autonomy; in 
other words, knowledge creation is no longer dependent 
upon top management, but upon employees.  The 
formation of organizational business ‘vision’ and 
‘concepts’ are not totally stated by top management; 
instead, it is given to employees who are self-contained at 
work.  Nevertheless, these opposite management styles 
are not without problems.  Nonaka and Takeuchi (1995) 
point out respective drawbacks.  Up-down management is 
suitable for handling explicit knowledge.  Top 
management level easily overlooks the real value of tacit 
knowledge inherent in the bottom level.  Hence, this type 
of management style can only be used in combination 
(from explicit knowledge to more complex set of explicit 
knowledge) and internalization (from explicit knowledge 
to tacit knowledge) process.  Bottom-up management, in 
contrast, is suitable for handling tacit knowledge.  
Nevertheless, overemphasis on individual autonomy and 
lack of interaction among individuals hinder the 
dissemination and sharing of knowledge within an 
organization.  Hence, bottom-up management style only 
encompasses socialization (from tacit knowledge to more 
complex set of tacit knowledge) and externalization (from 
tacit knowledge to explicit knowledge) of knowledge 
conversion. 
 
2.2.2. Organizational Structure 

Nonaka and Takeuchi(1995) propose ‘hypertext 
organizational structure’ that offer solutions for 



organizations in data mining, knowledge creation, 
discovery and accumulation through a cycle of the 
socialization-externalization-combination-internalization 
patterns, converting tacit knowledge into explicit 
knowledge, and then reconverting it into tacit knowledge. 

Hypertext organizational structure combines the 
advantages of ‘hierarchical structure’ and ‘task force’, and 
enables knowledge to be dynamically transferred at 
various levels.  In a hierarchical structure, tacit and 
explicit knowledge are internalized and combined to 
generate novel knowledge, which can be queried, 
accumulated and implemented in the knowledge creation 
process.  In the task force structure, in contrast, tacit and 
explicit knowledge are socialized and externalized to 
generate the new knowledge.  In terms of job 
responsibilities of each layer, the business system layer of 
hypertext organizational structure mainly processes 
(through internalization) and systemizes (through 
socialization) knowledge; project team layer 
conceptualize (through externalization) and socializes 
(through socialization) knowledge; knowledge-base layer 
mixes knowledge of all layers, re-classify it and organize 
it, and converts it into new knowledge useful to the entire 
organization. In a word, hypertext organizational structure 
is ideal for continual innovation. 
 
2.2.3. Reward System 

Another important factor of organizational context is 
reward system.  The role it plays in the organization is 
significant and fundamental to the work performance.  
Since the time of Hawthorne’s studies (1923-1932), 
behavioral science has been applied to understand, 
explain or predict human’s behaviors in an organization, 
and made great contributions to the study of individual’s 
behaviors.  At that time, the Hawthrone’s studies showed 
that job satisfaction, rewards, teamwork and motivation 
occurs at affiliation, esteem, and self-actualization levels, 
not just security, physiological levels, recognition, 
security and sense of belonging, self-actualization, 
informal groups within the work plant exercise strong 
social controls over the work behaviors and attitudes of 
the individual worker, and communication channels cover 
both logical/economic aspects of an organization and 
feelings of people.  Meanwhile, many scholars 
investigated the factors for the contributions and sharing 
of organizational knowledge, and also discovered reward 
system is important to the organizational activities 
[10][24][32].  These factors (rewards, social and 
psychological) strongly affect organizational individuals’ 
support to the knowledge management activities, and 
willingness to participate in the knowledge sharing and 
creation (Alavi, 1999; Davenport et al., 1998). 
 
2.3 Knowledge Management Process, KMP 

Knowledge assets have become one of the most 
important assets in today’s enterprises.  The 
transformation of knowledge into assets relies on 
knowledge management processes.  Nonaka (1994) 

explicates two kinds of knowledge in organizations: 
explicit and tacit knowledge.  Explicit knowledge is easier 
to explicate, so knowledge can be externalized in the form 
of documentation.  On the other hand, if tacit knowledge 
is to be made explicit, then it must be extracted through 
socialization [28].  

Nevertheless, knowledge is created and held not by an 
organization itself, but by individuals; it can be 
disseminated through individual’s interactions, sharing 
and learning.  Huber (2001), having compiled studies on 
the topic of KM and organizational learning, develops 
four constructs:  knowledge acquisition, information 
distribution, information interpretation, and organization 
memory.  Nonaka and Takeuchi (1995) also propose 
‘Organizational Knowledge Creation Theory’ for 
knowledge creation process. Alavi and Leidner (2001) 
having drawing on studies over the past few years, state 
that IT plays a crucial role in KM, since IT tools (such as 
Internet, data warehousing, data mining, and so forth) can 
systemize, increment, and facilitate KM within and 
outside the organizations to a great extent.  Based on prior 
literature in the study of organizational management 
process, Alavi develops a framework that classifies 
socially enacted knowledge process into four sets: (1) 
creation, (2) storage/retrieval, (3) transfer, and (4) 
application [31].  These four sets of knowledge processes 
will be explained in the following section. 
 
2.3.1. Knowledge Creation 

Organizational knowledge creation, as referred by 
Pentland (1995), involves developing new knowledge or 
replacing existing knowledge within the organization’s 
tacit and explicit knowledge.  Knowledge is created, 
shared, amplified, enlarged, and justified through social 
activities [27].  As a consequence, knowledge creation is 
divided into four modes: socialization, externalization, 
internalization, and combination [27].  In order to speed 
up the process of knowledge transfer and creation, four 
types of “ba” are identified in support of knowledge 
conversion: (1) Originating ba, (2) Interacting ba, (3) 
Cyber ba, (4) Exercising ba [29].  Nonaka and Konno 
(1998) suggest awareness of the characteristic of each ba 
can facilitate successful support of knowledge creation, 
when the organization has a better understanding of how 
each ba is formed.  For instance, the use of on-line 
networks enhances interacting ba.  In interacting ba, group 
support systems, email, or information systems 
supplemental to joint activities between individuals 
increase knowledge creation [29]. 
 
2.3.2. Knowledge Storage/Retrieval 

Past studies have shown that organizations create 
knowledge, but they also forget [2][8][36]. Thus, storage 
of the organizational knowledge is also referred to as 
organizational memory [33][35][36]. Organizational 
memory is stored in various forms, such as human brains, 
written documentation, electronic mail, structured 
information in databases, expert systems, and 



organizational procedures [34].  Advanced computer 
storage technology and query languages effectively 
enhance knowledge storage and efficiency of data 
retrieval, so that the work can be done at any time and any 
place. 
 
2.3.3. Knowledge Transfer 

Knowledge transfer is a much important element in 
KM, since innovation comes from this part [21].  
Knowledge transfer occurs at various levels; it can occur 
between individuals, from individual to groups, between 
groups, across groups, and from the group to the 
organization [1][36].  Nevertheless, knowledge transfer 
requires transmission channels for distribution, such as 
communication and information flows.  Knowledge flows 
mainly consist of five elements: (1) perceived value of the 
source unit’s knowledge, (2) willingness to share 
knowledge, (3) existence and richness of transmission 
channels, (4) willingness to acquire knowledge from the 
source, and (5) the ability to acquire, assimilate, and use 
knowledge [6].  Previous literature has been focused on 
the third element.  Moreover, knowledge transfer can be 
formal and informal (Holtham & Courtney 1998).   
 
2.3.4. Knowledge Application 

Knowledge must be applied to the management 
activities in the organizations to achieve optimal effects.  
Grant (1996) identifies three mechanisms in coordinating 
specialized knowledge: (1) rules and directive, (2) routine, 
and (3) self-contained task team (Grant, 1996). 

In addition, Yang & Wan (2004) identify four types of 
knowledge management activities: (1) Discovery and 
Creation.  Existing knowledge developed from experience 
is turned into new knowledge and experience utilizing 
induction and analysis techniques.  (2) Collection and 
Codification (codification of tacit or explicit knowledge, 
and documentation), (3) Storage.  Knowledge is videoed, 
and categorized according to organizational structures. (4) 
Dissemination and Application.  Knowledge is properly 
disseminated through IT tools to appropriate individuals.  
In order to retain the organization’s tacit and explicit 
knowledge, a better understanding of knowledge 
collection and codification is required.  Knowledge 
mining / extraction is one of the key points in today’s 
knowledge management [21][36]. 
 
2.4 Business Innovation Performance, BIP 

Previous studies have shown that a majority of senior 
IT managers consider creativity and innovation as the 
most important tasks in IT management [7][22][25], since 
it is the prerequisite for a manager having the ability to 
transform individual knowledge into organizational 
resource, and manage intellectual assets (Sunassee & 
Sewry, 2002).  Drucker (1993) postulates that innovation 
is not only a process, but also a combination of innovative 
elements including incongruity, the unexpected, 
innovation based on process need, changes in industry 
structure or market structure, demographics, changes in 

perception, mood, and meaning, and new knowledge.  
Other studies have identified business innovation in four 
perspectives: resource-based, economic, industrial and 
revolutionary, and historic perspectives.   

Business innovation refers to the change of 
organizational resource output, and the activities that are 
innovative and may bring profits to the firm (Souder, 
1988).  Business innovation can also refer to a series of 
innovative representation or activities contributory to 
resource output through interactions with/between 
individuals, groups or organizations (Gattiker & Larwood, 
1990).  Hence, both internal and external forces drive 
business innovation.  The nature of business innovation 
includes techniques, product and process innovation.  
Organizational climate, in particular, involving good 
training, motivation of innovative organizational culture 
and systems, drives organizational innovation and 
performance (Rosenbloom & Cusumano, 1987).   Hence, 
business innovation performance can be measured in two 
perspectives: customer-oriented and resource-oriented.  
The customer-oriented performance includes reports or 
publication of patent documents, ratio of patents approved, 
product comparison with competitors, market share, and 
so forth (Moser, 1985). 
 
2.5. Techniques and Benefits of 
Knowledge-oriented Bioinformatics Systems 

With the ever increasing quantity and complexity of 
biological data that is submitted, it is becoming more and 
more important for a firm’s knowledge workers to know 
how to transfer it into knowledge in an effective way 
[4][14][24][27][28][32].  Kretschmann et al. (2001) 
discovers that the role of information technology in 
support of manual annotation has been shifted from 
knowledge storage and management (sequence analysis 
data) to knowledge-based management (automatic 
annotation, literature connection, and unannotated 
sequences). Baker (2001) also emphasize the important 
role algorithm plays in biological analysis, especially in 
genome sequencing annotation.  

Previous literature has shown that information 
technology can be applied to optimizing the knowledge 
management.  Hence, in the study of Bioinformatics, 
Bazzan et al. (2002), Kretschmann (2001) and King et al. 
(2000a, 2000b) use the decision trees approach of a 
standard data mining algorithm and databases support 
traditional manual annotations automatically.  Rules 
generated from the data-mining algorithm helps detect 
inconsistencies in the manually generated annotations.  
They also suggest Bioinformatics can be applied to a more 
extensive data analysis approaches (such as expression 
profiles, pathway analysis) utilizing advanced 
computation-supported tools, such as knowledge maps, 
knowledge extraction, knowledge elicitation, ontology, 
EIP (Enterprise Information Portal), video-conferencing, 
grid computing, E-mail, groupware, mobile 
communication, content management, information 
discovery, text/data mining, collaboration, knowledge 



discovery [1][4][34][36].  Supplementary technological 
potential should cover people and technology and 
relationship models in different contexts (inside of an 
organization, teamwork and processes [36].   

Evidence of extant literature discussed in the previous 
section shows biological data is increasingly complex 
such that IT applications evolve in a new age of 
knowledge transformation (explicit to tacit).  In the 
knowledge transfer process, more advanced and 
automated tools complementing existing applications are 
needed to assist knowledge workers in extracting 
knowledge, which is how the knowledge-based 
Bioinformatics is evolved.  Bioinformatics is an enabler to 
sustaining an organization’s competitive advantage and 
innovation.  KPI (Key Performance Indicator) is a useful 
to evaluate the performance of Bio-KMS.  KPI refers to a 
set of tools to measure, monitor and manage the 
quantitative and qualitative, or tangible or intangible 
organizational assets, such as the effectiveness, efficiency 
and sustainability of organizational force.  It compares 
tangible and intangible profits against the costs of KMS 
implementation.  Tangible profits refer to the net profit 
margin of product, memberships, advertising and services.  
Intangible profits, which are gauged by organizations 
beforehand, involve knowledge sharing, documents 
classification, competitions among individuals, and 
increase in efficiency.  Top management will measure the 
item of job satisfaction of individuals.  When each item is 
weighted, the figure will be converted into intangible 
assets.  The percent of tangible and intangible profits 
against overall performance should be defined and agreed 
to beforehand by organizational managers. 
 
3. Research Model and Propositions 
3.1 Research Framework 

With ‘Organizational Context’ and ‘KM’ as theoretical 
fundamentals, we develop a research model shown in 
Figure 1. 
 

Knowledge Management Process

* Knowledge Creation
* Knowledge Storage / Retrieval
* Knowledge Transfer
* Knowledge Application

Business Innovation 
Process

Organizational Context Factor

* Industrial Characteristics

* Organizational Climate

Benefits of Bio-KMS

* Process Benefits
* Organizational Benefits

 
 

Figure 1. Research Model 
 

This model consists of four constructs: organizational 
context factors, KMS, business innovation performance, 
and Bio-KMS benefits.  Organizational context can be 
classified into industrial characteristics and innovation 
climate.  KMS is divided into knowledge creation, 
storage/retrieval, transfer and application.  Bio-KMS 
effects will be thought of having process and 
organizational improvements.  This research model is 

developed in the attempt to examine: 
1. The impact of organizational management process on 
organizational context. 
2. The impact of BIP on organizational management 
process. 
3. Bio-KMS is an enabler to improved organizational 
management process and business innovation 
performance. 
 
3.2 Questions and Propositions 

3.2.1. Correlation between Organizational Context 
and Knowledge Management Process 

In view of the correlation between knowledge and 
context [24][32][36], Massey et al. (2002) believe that 
knowledge management processes produces utmost 
effects when applied to a specific fields 
(knowledge-intensive, or technology-intensive, in 
particular), new product development, for instance.  
Biotechnology industry, a highly knowledge-intensive 
industry, which requires both individual and groups 
competencies, has close relation to knowledge creation 
and SECI style.  In addition, management style and 
organizational structure enables organizations to create 
knowledge.  As a result, Nonaka and Takeuchi (1995) 
propose the most ideal environment for knowledge 
creation, middle-up-down management style, and 
hypertext organizational structure.  Goodman and Darr 
(1998), on the other hand, suggest reward system is a 
driver for improved knowledge management, which 
influence organizational members’ support for the 
knowledge management activities, and individual’s 
willingness to participate in the knowledge sharing and 
creation [24][32].  Up to date, there has been little 
research on the relationship between reward systems and 
knowledge management processes hence, this study has 
developed following propositions that are stated below: 

P1: Industrial characteristics have a positive impact on 
knowledge management processes.  

P2: Organizational innovation climate has a positive 
impact on knowledge management processes. 
 
3.2.2. Correlation between KMP and BIP 

Purcell and Gregory (1998) indicate the development 
of business competency relies on knowledge acquisition 
and integration of internal knowledge.  Meanwhile, 
Chattell (1998) postulates the firm’s core competency 
must be developed through (1) instant knowledge 
acquisition, (2) knowledge screening and application, (3) 
knowledge regeneration, (4) knowledge applied to work, 
and (5) performance.  He also emphasizes that the firm’s 
core competency fosters business performance, enhances 
knowledge interpretation and acquisition fundamental to 
business operations.  Nevertheless, there are still other 
elements that can be taken into consideration, for instance, 
the ability to predict and systems application.  Grant (1996) 
posits the importance of commonality of specialized 
knowledge.  The realization of commonality of 



specialized knowledge relies on organizational learning 
and shared understanding of individuals.   

Mansfield (1983) postulates innovation derives from 
absorptive knowledge of departments other than R&D 
Department.  Liebowitz (2002) also addresses that 
knowledge sharing improves innovation.  Hence, 
knowledge sharing, acquisition, and application are the 
core elements of innovation.  Cohen and Levinthal 
(1990)、Nonaka and Konno (1998) and Yang & Wan 
(2004) agree that learning process and knowledge 
interpretation, accumulation, and expansion are not only 
crucial to organization’s innovative capabilities, but also 
to the continual product and process improvement and 
competitive advantage [5].  In a word, knowledge 
development and accumulation have positive impact on 
innovation thus this study has developed the following 
propositions:  

P3: Knowledge creation has a positive impact on BIP. 
P4: Knowledge accumulation and retrieval have a 

positive impact on BIP. 
P5: Knowledge transfer has a positive impact on BIP. 
P6: Knowledge application has a positive impact on 

BIP. 
 
3.2.3. Correlation between Bio-KMS and KMP and 
BIP 

In humans, a gene contains 3,000 million bp (A, T, C, 
G-adenine, thymine, guanine and cytosine).  The flood of 
genomic data is just like randomly scattered telephone 
directories, and the data was not organized.  In 2000, when 
a human genetic map was created, the magnitude of data 
had to be analyzed, stored, organized, and converted into 
useful knowledge.  The presence of Bioinformatics serves 
the need.  Through the aid of Bioinformatics, these 
value-added incremental genome databases can provide 
research institutes, biotechnology firms, or 
pharmaceutical firms for further analysis [19][26].  

Information technology is designed to process flood of 
data, integrate heterogeneous databases, analyze complex 
data, and makes data extraction a lot easier.  In terms of 
knowledge management, conversion of explicit 
knowledge to tacit knowledge is one of the most important 
processes in knowledge management 
[14][22][24][27][28][32][36][37].  In the meantime, 
information technology expands its application from 
explicit knowledge storage and management to the 
transformation of explicit knowledge to tacit knowledge.  
The transformation characteristic is in the mainstream of 
Bioinformatics [28].  Based on the above rationale, this 
study has developed the following proposition: 

P7: Process and organizational improvements foster 
knowledge management processes and enhance BIP. 
 
3.3. Research Design and Tools 

This paper aims to investigate the small and 
medium-sized biotechnology firms in Taiwan, adopting 
the organizational context, knowledge management 
process, bio-KMS effects and BIP as major constructs.  

According to Yin (1989), descriptive or exploratory 
research techniques only apply to case study analysis.  
Benbasat (1987) also postulates that case study approach 
only applies to the early stage of theories and research 
formulation.  Hence, we will use case study as the 
approach, and interview members in biotechnology firms 
in the attempt to investigate the characteristics of 
knowledge innovation and management, and operations 
modes of these firms.  Two biotechnology firms were 
selected.  The business scope of Firm A is the R & D 
transgenic fish.  Firm B is an R & D Chinese herbal 
medicine manufacturer. 
 

4. Conclusion & Managerial Implications 
4.1. Conclusion 

We conclude has the following four conclusions: 
1. Knowledge-Based Perspective. Both case study firms 
are knowledge-intensive industries.  A very large 
percentage of people in the firm are R&D researchers, 
while marketing, accounting, laws and general assistants 
the next.  These people have professional expertise, so 
they value information and knowledge very highly.  Their 
information or knowledge, which conveys conceptual 
problems, solutions, even the experimental procedures, is 
mainly written in free-style, and is put in simple words.  
Meanwhile, knowledge stored in KMS is immediate 
information.  To reduce the complexity of information, the 
information system will filter massive data according to 
the experiences (individual, work group, or organization) 
or business rules, and turn it into organizational 
knowledge as the reference for the practice of future 
project or experiments. 
2. Technology-Based Perspective.  Biotechnology firms 
give much attention to patents and IP rights, and searches 
for information such as genetic data, patents, prescriptions, 
even competitors’ information become relatively essential.  
Hence, both case study firms employed information 
technology to assist KM processes implementation 
(knowledge creation, storage/retrieval, transfer and 
application), by which knowledge can be distributed 
among individual, group and organizational levels.   The 
IT tools these two firms employed involve Internet (such 
as on-line database of patents /genetic data), databases 
(storage), data mining (gene mapping, decision making 
systems), and knowledge maps.  With these tools, both 
firms not only systemize and codify information, but also 
enhance knowledge sharing and R&D and innovation 
capabilities.  
3. Climate-Based Perspective.  In addition to 
information source and information technology, 
organizational climate is also an essential element for 
effective use of knowledge.  After the implementation of 
knowledge management process and KMS, both firms 
started to re-design the existing organization structure and 
culture.  Top management delivered the importance of 
knowledge management, and included it as one of the 
important strategic activities within the organization.  In 



the organizational structure, the firm organized a task 
force team, in which team members are selected from all 
departments to achieve high-quality development in new 
products.  When the project is completed, they return to 
respective departments, and distribute the knowledge and 
experiences generated from the finished R&D project to 
others.  The taskforce team with top managers heading the 
project team shortens the response time and distance 
between team members and managers, and facilitates 
knowledge creation and information flow.  The firms 
created a supportive or nurturing environment which 
motivates employees to communicate with others.  Further, 
the firms use incentive plans or rewards as mechanisms to 
encourage employees to share knowledge and experiences 
with others.  Through individuals’ learning, 
communications, and establishment of patents, 
organizational knowledge accumulates and the spirit of 
teamwork is enhanced.   

4.2. Managerial Implications  
1. The use of KMS enables knowledge-intensive 
industries to improve business innovation competence. 
2. The implementation of KMS helps a firm establish its 
unique knowledge assets and overcome the brain drain of 
professional personnel. 
3. Previous literature and empirical studies in this paper 
shows that 20% of the topics concern information 
technology, while 80% of the topics are concentrated on 
organizational context.  In other words, when the 
organization deems knowledge the most important 
intangible assets of the firm, it should start reforming the 
existing organizational structure, culture in compliance 
with the industrial characteristics and market structure.  
More importantly, it is suggested that the set up of an 
environment that supports knowledge sharing and transfer 
will play an important role.  Under the supportive 
environment employees would love to share and 
communicate, which improves the knowledge innovation 
and transfer and corporate competence. 
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