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Abstract

In recent years, research in biological sciences has witnessed a significant shift in
the research approach while moving from in vitro and in vivo experimentation to adopting
in silico methodologies, which fall under the bioinformatics domain. This interdisciplinary
area works on ways to understand and analyze biological data, especially when the data
sets are extensive and complex in terms of size and characteristics. This prominent
inclusion of in silico experimentation depends mainly on the development and efficacies
of various research methods, computational tools, software, and databases to deal with

scientific problems related to various organisms.

The rapid growth in bioinformatics research resulted in advancing scientific
methods and developing relevant technologies, culminating in products and services
beneficial to society. Considering the significance and relevance of various efforts in the
life science area, the bioinformatics and computational biology based approaches attract
researchers and professionals belonging to different subject areas, such as computer
science, information technology, chemistry, biological sciences, mathematics, and several
other related areas to work together through a common platform to create an innovation
ecosystem of greater value eventually and to address prevailing and potential agricultural

and healthcare issues affecting various stakeholders.

This thesis examines the scenarios and factors that enable academia, where most
basic research and development occurs, to embed commercialization aspects to make
academic research self-sustainable in the long run. This exploration gives academia new
opportunities and enables them to think beyond the traditional approach of developing and

disseminating novel knowledge with stakeholders. Most scholars and decision-makers



agree that entrepreneurship is the future and vital to society. In this thesis, bioinformatics

research management is examined, and a growth and revenue model is proposed.

The thesis is divided into nine chapters. Chapter 1 discusses the current status of
bioinformatics research in the country and how it strengthens the life sciences and
healthcare-based research ecosystem with the advancement in information technology-
driven applications. Apart from that, management perspectives are introduced and
discussed to formalize and streamline the research pipeline. This is followed by adding up
the self-sustainability aspects by exploring various revenue generation streams and

realizing the vision of having a full-fledged revenue model within the academic boundaries.

Chapter 2 focuses on the systematic literature review related to the thesis topic,
considering both the research and management aspects of bioinformatics activities in India
and the best practices adopted at the global level. This part of the thesis investigates the
empirical studies published in the literature on synchronizing research and management
aspects. Based on the findings, an attempt is made to develop a sustainable model in

bioinformatics research and development in India.

Chapter 3 has a detailed description of measurement scales, various factors, sub-
factors included in this study, and the methodology adopted for analyzing the data collected
either through literature review or from the respondents of the questionnaire survey and
interviews to conduct the study. This is to help develop a revenue model in sync with the

objectives of this thesis.

Chapter 4 discusses how bioinformatics researchers from academia and
entrepreneurs in the life science and healthcare industries join hands to develop a conducive
environment to complement each other’s work. The adoption of management-based

methodologies and approaches further bolsters this effort.



Chapter 5 illustrates and discusses the role of developing a knowledge-based
ecosystem for bioinformatics R&D by strengthening human resource development
programs that help create a pool of trained bioinformatics professionals in the country who
can drive and manage this highly specialized sector linked with public health and

agricultural productivity.

Chapter 6 highlights the role and significance of a High-Performance Computing
(HPC) technology-based revenue model for bioinformatics R&D in academia and how the
various factors and their interdependencies play their part in creating a technological
ecosystem that paves the way for developing a framework from within the academic

boundaries with the help of a management-based approach.

Chapter 7 addresses developing and managing bioinformatics technologies,
including user-friendly and interactive software/tools and databases inside academic
boundaries where most of these research activities are conducted and which are the genesis
of most of the successful commercial ventures when it comes to bioinformatics software

suites offered by commercial companies.

Chapter 8 dealt with triangulation and synthesis aspects, which are important
research principles that provide authenticity and significance to the academic work. It
culminates in multiple viewpoints and data sources to provide comprehensive knowledge.

This chapter also includes the implications of the research work undertaken in this thesis.

Chapter 9 discusses the summary, a few perspectives emerging from the thesis

work, limitations, and future scope.

\
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