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CHAPTER 22

Structural tenets of efficient
bioeconomy and role of biofuels
Rohan Rao1,�, Chandan Sahu2,� and Kuldeep Bauddh1
1Department of Environmental Sciences, Central University of Jharkhand, Ranchi, Jharkhand, India
2Gangadhar Meher University, Amruta Vihar, Sambalpur, Odisha, India

22.1 Introduction

The need for a sustainable future is at risk due to a growing human population, worsen-
ing pollution, and a looming fossil fuel crisis. The current urgency to have a sustainable
world never was in the past. These environmental challenges require a fundamental shift
in organizing our economies and conducting business (Steffen et al., 2015). The mount-
ing scientific evidence of global warming and its harmful effects on ecosystems and soci-
ety has raised public awareness, making a transition to sustainable principles
inevitable (Birner, 2018). Over the past few decades, society, industry, and research have
increasingly focused on environmental issues, including climate change and resource scar-
city, prompting political action (Schmid et al., 2012; Staffas et al., 2013).

In the era of challenges posed by climate change, depletion of fossil resources, and
a growing global population, biological resources are increasingly essential for food
security, medicine, energy, and other biochemicals. As a result, many economic sectors
are embracing these resources. The development of the bioeconomy, pioneered by
the European Union, has gained attention from policymakers and scientists across the
globe and has been put forth as a panacea for sustainability (also see Chapters 1 and 3)
(Federal Ministry of Education and Research, National Research Strategy
BioEconomy 2030—Our Route Towards a Biobased Economy, 2011; “Innovating
for Sustainable Growth: A Bioeconomy for Europe,” 2012a; The Bioeconomy to
2009—Designing a Policy Agenda, 2009). Finite resources underpin modern econo-
mies, and their unsustainable consumption poses risks to society and the environment.
Fossil fuels, in particular, have negative impacts such as ecosystem degradation, biodi-
versity loss, and climate change (de Besi & McCormick, 2015; McCormick & Kautto,
2013a). Nonetheless, industrial biotechnology has advanced to the point where
renewable biomass can derive materials, energy, and chemicals. This could substitute
finite resources and fossil-based products (Richardson, 2012).

� Equally contributed as the first author.
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