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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.

Editors  

Banwari Lal $ Priyangshu M Sarma

B
 Lal $

 P
 M

 S
arm

a

Third Edition



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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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

Book 1.indb   viBook 1.indb   vi 09/Feb/2011   10:51:11 AM09/Feb/2011   10:51:11 AM



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /OK
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


