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Abstract: 

Biotechnology has a great future in India. 

Government of India outlined a vision for a 

biotechnology-based, environmentally sound, 

sustainable societal development and a bioindustrial 

revolution through excellence in bioscience 

innovations, discoveries and increased understanding 

of life processes. But India still lacks any Knowledge 

Processing system on Biotechnology to serve the 

information need of the biotechnology users in India. 

This work has tried to design a prototype model to 

show how the concept of knowledge management 

works in a particular subject. It can be replicated on 

large scale, engaging multiple organizations forming a 

community or unit as a whole. Nonaka’s Knowledge 

Conversion techniques can also be applicable through 

this hub. Information Technology has put library and 

information professionals into a competitive and 

compelling situation wherein they require to fulfil the 

ever-increasing information needs of users in the most 

effective and efficient manner. This model will try to 

help them in this regards. 
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I. INTRODUCTION 

 

Knowledge-based assets fall into one of two 

categories: explicit or tacit. Included among the former are 

assets such as reports, patents, scholarly articles, 

trademarks, business plans, marketing research and 

customer lists. As a rule of thumb, explicit knowledge 

consists of anything that can be documented, archived or 

codified. But tacit knowledge is the know-how contained 

in people‘s head. Even the information we get from the 

Digital Library and WWW is explicit in nature. Then how 

do we recognize, generate, share and manage tacit 

knowledge?  

Due to technology advancement and the wide 

dissemination of information, users suffer from 

information overload and expect their organization to 

select the best, organize it well and  

 

 

pass on to them for effective use. So there is a need  

for a gateway of knowledge which, on one hand  

would hive in resources and services scattered all  

over and, on the other hand, disseminate the same to the 

potential users through a single point. This work is an 

attempt to create a model of a gateway on Biotechnology 

Information for India. 

 

II. NEED OF KNOWLEDGE HUB ON 

BIOTECHNOLOGY INFORMATION FOR INDIA 

The core subject of this work is ‗Biotechnology‘. 

The global biotechnology and pharmaceutical industry is 

beleaguered with several challenges, such as high R&D 

costs, increasing regulatory restraints and stagnant product 

pipelines. Thus, major multinational pharmaceutical and 

biotechnology companies from the West are increasingly 

looking for low-cost suitable alternatives. Among the 

emerging markets, India is seen as a low-cost destination 

with ample opportunities available to be capitalized on 

without compromising on the quality [1]. To complement 

the interest from international community, India is also 

liberalizing its economy and offering increasing 

opportunities to invest, along with other several reforms 

undertaken by the government. After information 

technology (IT), the focus is now on biotechnology in 

India, as is evident with the release of recent draft of the 

Biotechnology Policy 2005 [2]. 

 

The application of Biotechnological techniques to 

human affairs makes it the most important of all recently 

developed fields of Science. The application is ever 

expanding because biotech activities are highly vulnerable 

for commercialization. Biotechnology has affected all the 

major domains of human activity and welfare ranging from 

agriculture to medicine and environment. It has developed 

into an important force in the creation of employment, 

production and trade, and affects natural economy and the 

quality of human life across the globe [3]. Biotechnology 

has a great future in India. India was the first country in 

the world to establish in 1987 a Biotechnology 

Information System (BTIS) network to create an 

infrastructure that enabled it to harness, biotechnology 
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through the application of Bioinformatics. The Department 

of Biotechnology (DBT) had taken up this infrastructure 

development project and created a distributed network at a 

very low cost. The network had established a link among 

scientists in organizations involved in research and 

development activities in Biotechnology [4]. The 

Government of India has outlined a vision for a 

biotechnology-based, environmentally sound, sustainable 

societal development and a bioindustrial revolution 

through excellence in bioscience innovations, discoveries 

and increased understanding of life processes [5]. But 

India still lacks any Knowledge Processing System on 

Biotechnology to serve information needs of the 

biotechnology users in India. NCBI, BioBrain like portal 

are available on Biotechnology information. The detailed 

study showed that these types of portal mainly stored 

information on resources but not provide any 

communication medium. This work has tried to present a 

model for an Information gateway on Biotechnology 

Information for India. 

 

III. OBJECTIVES OF THE WORK 

 

The objectives of this study are: 

1. to present an overview of Knowledge Hub; 

2. to find out the requirement of a Knowledge Hub 

on Biotechnology in India; 

3. to design an ‗Experimental prototype Knowledge 

Hub‘ on biotechnology in India with a description 

of its logical and technological architecture and to 

find out the applicability of Knowledge 

Management processes and Nonaka‘s Knowledge 

Conversion processes on this hub. 

 

IV. SCOPE AND COVERAGE 

 

This work has designed an ‗experimental 

prototype model‘ on Biotechnology named Indian 

Biotechnology Knowledge Hub (IBKH) by hyper linking 

explicit knowledge in different types of databases and 

transforming tacit and implicit knowledge into explicit 

knowledge through Open Access approach. Biotechnology 

being a vast subject with various subdivisions, this work 

mainly attempts to cover General, Agricultural, Industrial 

and Environmental Biotechnology. The hub has been 

designed to serve information needs of the biotechnology 

users in India. Therefore, the hub covers international 

biotechnological information in general and Indian 

biotechnological information in specific. The hub has been 

designed as a prototype model. Hence, every part of the 

hub has designed on an experimental basis along with a 

few examples. The primary target users of the hub are 

undergraduate and master degree level students or students 

who have just completed their studies and want to enter 

research or job field. To meet their need, the contents of 

the hub mainly focus on Learning resources, Patent and 

Publication Information and Career options. The Internet 

has been used to look-up and collects information and 

information sources for the purpose of this work. Several 

search engines are available on the Internet. The eBizMBA 

Inc. [6] rank shows that ‗Google‘ is the most popular 

search engine throughout the world. Sullivan [7] too, ranks 

Google as the world‘s most popular search engine. For the 

purpose of this work, ―Google‖ has been used as the 

search engine to collect information over the Internet. The 

work also tries to show how the concept of knowledge 

management works in a particular subject. Since the SECI 

model is widely accepted and used as a role model in the 

knowledge management process an attempt has also been 

taken to check whether this work confirms the theory 

propounded in the model.  

 

V. METHODS USED 

 A thorough checking of the few Knowledge Hubs 

available online was performed. 

 A pilot survey designed to evaluate the need of 

Biotechnology Knowledge Hub from user‘s perspective.  

 A general outline of the Hub has been prepared 

and a detailed search was performed in ‗Google‘ search 

engine using some pre-defined keywords. A thorough 

checking was performed for the first 50 results in each 

case, and details of the relevant sources have been listed. 

 A thorough checking of websites of some well-

known Indian Biotech organizations, like DBT and CSIR 

has been performed. 

 Annual reports of DBT of last few years have 

been collected and lists of Patents granted and Publications 

of different personnel have been prepared.  

 Journal-related information has been collected in 

consultation with Ulrich‘s Periodical Directory, 2006; 

Directory of Open Access Journal; and Indian Science 

Abstracts. 

 Information related to Biotech companies was 

collected from the website of India Law Office, a leading 

Law firm of the country. 

 A thorough checking of the AICTE handbook, 

2007 has been performed to identify AICTE-approved 

Institutes offering Biotechnology courses. 

 Web page maker version 2.3.0 has been used to 

design the Knowledge Hub. The appearance of the page 

has been coded in HTML Language using HTML Tags. 

PHP code has been used to embedding scripts in HTML 

Pages. 
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 The hub has been hosted through a free Web-

hosting site: Frihost.com. 

 Applicability of Knowledge Management 

Processes has been described. An attempt has been made 

to check the association between IBKH subsystems and 

different Knowledge Management processes. 

 

 How the four stages of Nonaka‘s Knowledge 

Conversion process – Socialization, Externalization, 

Combination and Internalization are applied on this hub 

has been described. 

 

VI. FINDINGS AND DISCUSSION 

 

A. The Pilot Survey Report 

The pilot survey was designed to check the need of a 

Knowledge Hub on Biotechnology Information for India 

from user‘s perspective. The questionnaire was prepared to 

find out 4 types of information from user‘s perspective as 

follows: 

i. Source of information regarding online resources: 

Questions were framed to know from whom or where 

users got information about online resources. The survey 

result showed that almost all respondents have been 

browsed internet to collect their relevant information. Few 

students and research scholars are dependent on teachers 

for sources.  

ii. Type of resources browsed over Internet: 

Questions were framed to know what type of resources 

users browsed over internet. The survey result showed that 

Online Journal and E-books are most browsed resources. 

Users also browsed Database, Patents, Job and seminar 

related information. 

iii. Online presence: Questions were framed to know 

the habit of user‘s online presence. The main objective of 

these types questions were to know which type of services 

or platform they used over online environment. The survey 

result showed that almost all respondents used e-mail for 

online communication. Beside this, Blog and Online forum 

also used as discussion medium. 

iv. Advantages expectations from the Knowledge 

Hub: Few questions were framed to know whether they 

have found any single platform to get all relevant 

information on Biotechnology and whether they felt 

necessity of any single platform or not. It was also asked 

what types of services they expected from this single 

platform. Very few respondents informed about NCBI, 

BioBrain like portal. The survey result showed that all 

type of respondents thought that Knowledge Hub will be 

useful for them. 75% students thought that the hub will 

save time to get the relevant information, 75% want to use 

them as communication medium, 50% thought that the hub 

will stored all relevant links in a single platform and 25% 

want up-to-date news from the hub. Research scholars 

have been wanted to use the hub as communication 

medium. 50% teachers thought that the hub will store all 

relevant links in a single platform and it will save the time 

of the user. 25% want to use it as communication medium 

and want up-to-date news from it. 33% scientists thought 

that the hub will store all relevant links in a single 

platform. 67% of them thought that it will save the time of 

the user. 33% want to use it as communication medium 

and want up-to-date news from it. All professionals 

thought that the hub will save the time of the user.  

 

Fig. 1: Advantages expectations from the 

Knowledge Hub 
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B. The Indian Biotechnology Knowledge Hub (IBKH) 

Technological architecture 
Indian Biotechnology Knowledge Hub (IBKH) 

has been developed by the scholar as an ‗Experimental 

prototype Knowledge Hub‘ on Biotechnology in India 

with a description of its logical and technological 

architecture. The hub has been designed by hyper linking 

explicit knowledge of different databases and by trying to 

transform tacit and implicit knowledge to explicit 

knowledge. The hub has been designed as a knowledge 

processing system and the stages of knowledge 

management cycle is applicable through this hub. To 

check the model the hub has been hosted in a free web 

hosting site ‗frihost.com‘. One may search this hub in 

http://www.biotechindia.frihost.org/. But all fields are not 

active in this free hosting site. 

 

1. Homepage of IBKH 

The ‗Indian Biotechnology Knowledge Hub 

(IBKH)‘ homepage shows the various components of the 

user interface. It features a standardized, clear navigation 

bar and direct links to all relevant components. In the 

central point of the home page there is a ‗welcome note‘ to 

the users. Users can get access other hyperlinked areas 

only after successful login. 

 

 

 

 

 

 

 

 

http://www.biotechindia.frihost.org/
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Fig. 2: Homepage of IBKH 

 

 

 

 
 

    
2 IBKH Members Zone 

 IBKH Members zone has three parts: 

 Existing User: The Hub can be accessed only 

after the successful log in & password validation.  

 New user: New user will be requested to give 

their details in the standard format and to submit it. After 

validation a welcome mail will be sent to their mail id. 

 Member Database: Member Database is the 

storehouse of the Member‘s information. After registration 

each user will be able to check this database. 

 

3. Resources 

Under IBKH Resources category, learning resource 

links are available. It covers the following areas: 

 Article: A collection of articles on general rules 

and acts on Biotechnology are available. Links to the 

Online Sources where one can find Biotechnology related 

articles are also available..  

 Books: Links to widely accepted sources for list 

and full-text online availability for Biotechnology books 

are available.  

 Database: Links to sources where Biotechnology-

related databases are available.  

 Journal: Links to journals on Biotechnology 

published in India and enlisted in Ulrich Periodical‘s 

directory are available. Here, links to Open-Access 

Journals on Biotechnology are also available.   

 Patent: Links to various sources where patents 

related information are available have given. Beside this a 

list of Patents granted by DBT is also available. 

 Other Publications: Links to Indian Science 

Abstracts and CSIR laboratories of Biological Sciences 

are available. List of publications by personnel from DBT 

sponsored Institutions are also available. 

 Relevant Links: Links of various organizations 

which are very helpful for Biotechnology learning and 

research works, such as: DBT, CSIR, Bio-link.org, Online 

Dictionary, Online Encyclopaedias, etc. are available in 

this area. 

 Software: Some links are provided in the hub, 

which are the sources for biotechnology project-related 

software.  

 

4. Community 

The IBKH Community is a communication 

component. Therefore, most of the content under this 

section is user-generated. This is the most important area 

of the hub, since it enables users to get in touch with other 

members of the community in a much more personal way 

and share their knowledge with each other. The IBKH 

Community consists of the following areas: 

 Ask an Expert: Users will be able to send a query 

to an expert who is also the member of this hub. 

 Discussion Board: Users will be able to post and 

reply to messages on a particular topic. 

 E-mail: Users will be able to communicate with 

other users through e-mail. 

 Short message: This is just a chat room. It allows 

users to contact with other online users and to send short 

messages to one or more of them. 

 

5. Biotechnology@India 

This area contains information on higher education 

on Biotechnology in India: 

 DBT Sponsored Universities/ institution 

 AICTE Approved Institutions. 

 CSIR Laboratories on Biological Sciences 

 Distance Education Courses on Biotechnology in 

India 

 

6. Future@India 

This is primarily a job- and conference-related area. 

This area contains: 

 Biotechnology Industry in India: Short 

description and links to various Biotech and 

Pharmaceutical companies of India. 

 Conference Calendar: Information related to 

National and International Conferences on 

Biotechnology are available. 
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 Job Searching: Careers available for 

Biotechnology aspirants are provided under this link. 

 

7. Publish Yourself 

 News Service: The news service guarantees daily 

up-to-date information according to the area of 

specialization. The weekly news is a push system 

connected with the news service. This system sends by e-

mail (to individuals who have explicitly indicated their 

own interest in a particular content area) all the news 

collected in the current week and related to the specific 

issue.  

 Submit writings: One of the main functionalities 

available in the Knowledge Hub is the editorial content 

publishing, through which it is possible to publish papers, 

reviews, editorials and whatever can enrich the 

knowledge base. In this way, the system allows adding 

new pages to the portal with ease.  

 

C. Interpretation on IBKH model 

 The IBKH has been designed as a Knowledge 

Processing System to give a single point access to Indian 

Biotechnological Information. The basic structure of the 

IBKH model has a similarity with websites. IBKH acts as 

an entry point or gateway to an array of online services 

and resources. Obviously, all web sites can do this to some 

degree, but typically IBKH — like all other Knowledge 

processing systems — have a wider range of resources, 

including a search facility, Directory of other relevant 

sites, News services, e-mail, etc. Websites generally 

provide the content, while IBKH provides links to the 

content.  

 

The IBKH model will be act as a Knowledge 

Processing System. So two questions may arise in this 

regard: 

First, whether the Knowledge Management 

processes are applicable on IBKH subsystems? 

IBKH Homepage: Homepage is the entry page to IBKH. It 

provides an overview of the various contents of the IBKH 

rather than containing Knowledge itself. An editorial 

welcomes Users and directs them to the other important 

sections of IBKH. In this way it is the area to Store 

Knowledge.  

IBKH Resources: This area mainly provides links to 

Learning resources on Biotechnology. It provides links to 

Article, Journal, Book, Publication, Patent and Software 

sources. It also stores collection of General articles, 

Patents Granted in India, Publication of Different 

Institutions. Thus, the function of this area is to Store 

Knowledge.  

IBKH Community: IBKH community is a communication 

component. Most content inside this section is user 

generated. ‗Ask an expert‘ and E-mail option helps the 

users make contact with other users and to obtain valuable 

suggestion and knowledge. It distributes Knowledge from 

Expert to New user. The Discussion Board is like a 

common Forum. Users will be able to create new topic and 

discuss this topic with other users. Therefore, it supports 

three Knowledge management processes: Knowledge 

Origination, Knowledge Storage and Knowledge 

Distribution.  

Biotechnology@India: It mainly covers Information 

related to higher education on Biotechnology in India. 

Links to various Institutions and courses are available 

through this area. This is, therefore, a Knowledge Storage 

process. 

Future@India: This is mainly an area related to jobs and 

conferences. Users will be able to get news related to job 

opportunities in the field of Biotechnology in India. News 

related to upcoming conferences and workshops are also 

available here. Hence, this is also a Knowledge Storage 

process. 

Publish Yourself: It has two parts – News Service and 

Submit Writings. News Service guarantees daily up-to-

date information according to the area of specialization. 

The weekly news is a push system connected with News 

Service. It will originate new knowledge and distribute it 

to other users. Submit Writings allow users to publish 

papers, reviews, editorials and whatever can enrich the 

knowledge base. Thus, it supports three processes: 

Knowledge Origination, Storage as well as Distribution.  

 

The second question is whether the Nonaka’s 

Knowledge Conversion Process is applicable on IBKH? 

Nonaka‘s Knowledge Conversion Process is also 

applicable in IBKH. In IBKH, knowledge will be stored in 

two ways: 

i) Different types of database will keep explicit 

knowledge  

ii) Features like IBKH Community, Publish Yourself 

and Suggestion will transform tacit knowledge into 

explicit knowledge 

Different portion of IBKH community will give chance to 

users of this hub to discuss with another user on different 

aspects of Biotechnology. Thus, tacit knowledge can 

transform into another tacit knowledge and Socialization 

can take place. Suggestions on this Hub, comments on 

different new aspects on Biotechnology and comments of 

experts can transform tacit knowledge into explicit 

knowledge. Thus, Externalization can take place. Database 

searching or taking printouts of relevant information can 

transform explicit knowledge into another explicit 

knowledge and then Combination can take place. After a 

user gains some knowledge from this Hub, whenever he or 

she writes something new using that knowledge –  explicit 

knowledge transforms into tacit knowledge. We can call 

this process: Internalization.  

 

VII. IMPORTANCE OF THE WORK 

 

IBKH is designed keeping in mind the following purposes: 

 IBKH will act as an access tool for information 

resources – There are many useful online sources are 

available on a particular topic. In reality, the majority of 

users are unaware of the rich and up-to-date information 
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available for their work. IBKH will thus act as a single 

point of access to all available online information, as well 

as a gateway of resources. Any user will be able to search 

and find all relevant information on Biotechnology in a 

single window. The hub will help users to avoid duplicate 

work before starting a new work. These characteristics of 

IBKH fulfil the criteria of the Fourth Law of Library 

Science: ‗Save the time of the user‘. 

 IBKH will act as a communication tool – It will 

enable users of a particular topic to share and discuss ideas 

and knowledge with other users of the same interest.  

 IBKH is designed as a prototype model to show 

how the concept of knowledge management 

works in a particular subject. It can be replicated 

on large scale engaging multiple organizations 

forming a community or unit as a whole.  

 Using modern tools and techniques, such as 

video-conferencing, Satellite Interactive Terminal 

Process and Internet, the hub can serve as a place 

of direct teaching and consulting. 

 

Information Technology has put library and information 

professionals into a competitive and compelling situation 

wherein they require to fulfil the ever-increasing 

information needs of users in the most effective and 

efficient manner. IBKH is a ray of hope to them! It can 

certainly help them to overcome the situation. 
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