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Waste is often described as an unavoidable by-product of growth and 
development. Increase in consumption will eventually lead to higher 
generation of waste. This paradox is a practical reality in a country like India, 
where rapid urbanization and industrialization have led to a proportionate 
increase in the contaminated wastelands, water systems, and landfi lls. 
Along with the rapid increase in the municipal and domestic waste, plastic 
waste, and other industrial effl uents that are choking the urban environment, 
the quest for nutritional and food security is also generating a considerable 
amount of biomass-based waste from agro-industrial processes. The 
natural waste minimization processes cannot cope with the quantum of 
waste generated, and at times, create additional problems, impacting the 
environment severely. 

These issues, thus, necessitate an urgent need for waste valorization rather 
than focusing on mitigation through waste disposal. Converting the waste 
streams of industrial by-products into value chains will not only generate 
revenue but also bring in new feedstock, which will make the environment 
greener. Thus, this edition of Wealth from Waste takes a closer look at 
the different avenues that consider waste as a resource for recycling and 
valorization rather than contemplating its disposal. 

This edition will serve as an important reference for a wide range of 
stakeholders, from policy-makers to environmentalists, development 
practitioners, academicians, waste management experts, researchers, and 
corporate decision-makers.
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Foreword 

Economic development and population growth have led to a major increase 
in production and consumption of goods and services.  There has also been a 
substantial increase in the generation of waste, both in magnitude and variety, 
emanating from the expanding cycle of production and consumption.  This 
trend has been most pronounced in urban areas, and now that over 50% of 
the world’s population lives in towns and cities, the quantities and types of 
waste generated have grown rapidly.  Rural areas have not been an exception 
to this global phenomenon, and with the rise in incomes and consumption 
levels in villages across the world, waste generation in these locations has also 
increased substantially.  The overall effect has been that both in economic and 
ecological terms, costs associated with waste generation and management have 
increased manifold in recent years. 

Much is spoken and written about on the need for a new set of three 
“R”s guiding our actions and thinking. This imperative refers to the need for 
human society to reduce, reuse, and recycle goods produced and consumed 
worldwide.  As a philosophy, human society need not bring about a radical 
regression in lifestyles and standards of living, but essentially, every community 
and individual would now have to ensure that one does not consume purely 
for the sake of consuming, but in response to needs and aspirations that are 
bound by a conservation ethic.  Also, our pricing systems would have to 
internalize the cost of externalities imposed by private entities on the global 
commons and society at large; we would need to ensure that there is a set of 
incentives and disincentives for producers and consumers to move towards 
the greater reuse of materials at every stage of the production/consumption 
cycle.  Government policy through carefully designed fi scal measures can 
create conditions for a major shift to greater reuse and recycling of materials 
and products.  For instance, bio-waste can be converted into feedstock for 
several products, and through the applications of green chemistry, a new set of 
chemicals and products could be produced, which are inherently effi cient in the 
use of natural resources.  

In a country like India where waste materials ranging from municipal 
garbage and agricultural residues are simply burned, this practice not only 
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vi  Foreword

leads to higher levels of pollution but also results in the wastage of that 
material, which could be productively employed through technological 
innovations for producing useful products and services.  A new set of 
technologies would need to be rapidly evolved to provide options by which 
waste can be converted to useful products, with consequent environmental 
benefi ts and economic gain. Wealth from Waste is a useful compilation of 
select technological interventions, which address these objectives, and which 
are assessed in depth for creating an understanding and application of these 
methods.  The interested reader, therefore, would go through this volume 
fully understanding the usefulness of waste as a resource and the value of 
innovation to create wealth from waste.  This book would also provide 
pointers to innovations and research directions, which could be undertaken in 
the future.  The book is of value not only for academics and researchers, but 
also for leaders of industry, policy-makers, and the public at large.

R K Pachauri, PhD
Director-General, TERI
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Preface 

With rapid urbanization and increasing economic growth, witnessed especially 
in the developing countries, there is a consistent increase in the generation 
of waste, subsequently bringing the issues related to its impacts to the fore. 
The problem of industrial or municipal solid waste, domestic or agro-
industrial waste, plastic waste or waste water effl uent is serious in terms 
of their magnitude and potential impacts on air, water, land, and health 
of people managing these waste streams. Generation of waste is related 
directly or indirectly to the growth and development of human society. The 
distribution and the quantum of waste generated, however, vary from place 
to place, depending on the population density and consumption pattern of 
society. In developing countries, rapid urbanization and exponential growth 
in industries have led to the generation of large quantities of waste. Further, 
waste generation is always directly proportional to the population density. This 
makes the issues of generation of waste and methods for its mitigation prime 
concerns in developing countries. 

Depending on its constituents, waste can be at times extremely “dirty”, 
providing favourable conditions for the proliferation of disease-causing 
pathogens that are dangerous and hazardous in terms of toxicity, impacting 
the food chain, the ecosystem, and the entire environment.  Thus, there is 
a need to come up with innovative, integrated solutions to mitigate and 
minimize the issues associated with waste and waste water. A method of safe 
disposal of waste can provide an immediate solution. However, it depends on 
the quantum, composition, and costs.  Depending on the waste composition, 
nature’s biological cycle can play a signifi cant role in converting a type of 
waste to another benign form. However, these natural efforts are becoming 
futile owing to the large quantum of waste generated due to rapid growth and 
development. On the contrary, sometimes, the natural biological phenomena 
also generate some form of waste that can have a more detrimental impact on 
the environment. For example, the methanogenic bacteria generates tonnes of 
methane gas annually, which is almost three times more potent than carbon 
dioxide, through anaerobic digestion of the waste in landfi lls world over, 
contributing to global warming.
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viii  Preface

Thus, the concepts of integrated waste management options and innovation 
involve adopting alternative strategies, especially valorization of waste, 
so that the waste is no longer considered a by-product, but a value-added 
product. This will not only make the generators of the waste to comply with 
the waste regulations but also encourage them to invest in waste treatment 
strategies, thus creating a viable value addition chain for revenue  generation. 
In the last two decades, there have been increasing efforts both from scientists 
and industrialists to safeguard the environment, especially from the adverse 
impacts of the waste. Today, various methods of treatment of solid and liquid 
waste have been successfully developed and implemented globally. However, 
the waste management practice is not suffi cient to make the environment 
completely free from the detrimental impact of the wastes. But, with 
continuous improvement in the fi elds of science and technology, scientists have 
developed new technologies, using which human beings will be able to not 
only enhance their knowledge on disposing of the hazardous waste but also 
generate some alternative useful products from the same waste, which can 
be highly useful to society. Today, biofuels, bioenergy, bio-fertilizer, feedstock 
for green chemicals, and most importantly, the concept of bio-refi neries have 
changed the outlook of waste valorization. Generation of profi table revenues 
from waste is no longer a concept; it is now a reality.  

In this context Wealth from Waste: trends and technologies is an effort to 
put together the various options available to meet the above requirements. 
Articles included in this book not only aim to promote the concept and 
technologies, but also highlight the tremendous business potential that well-
placed systems of waste management can offer.

Wealth from Waste is a must-read for policy-makers in the developing 
countries, governments, environmentalists, development practitioners, 
researchers, waste-management experts, and decision-makers in corporate 
organizations.
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