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ABSTRACT

Sustainable waste management of biodegradable waste is one of the serious concerns in developing countries. The
energy production from organic waste material by anaerobic digestion (AD) is environmentally sound, energy-efficient,
and economical technology that degrades substrate, with minimum production of harmful metabolites, and reuse
of its byproducts as bio-fertilizers. The use of small-scale biogas digesters in developing countries and industrial
scale or integrated biogas digesters in developed countries has been operationally upgraded. These advancements
in the application of AD processes are due to multiple factors, including the economic and environmental value of
AD technology, and the dynamics of a range of policies and measures related to agricultural sector, waste control,
and green energy production. However, compared to other waste management and energy generation methods, AD
requires fewer resources and cost investment, and is therefore sustainable for waste control and energy production.
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INTRODUCTION

Waste production has become one of the growing concerns for today’s world. It is produced by various
sources such as, industries, agriculture and municipal systems. The increasing heaps of garbage and their
poor management results in several environmental problems, health concerns and safety hazards, thus
supporting the concept of unsustainable development, in terms of resource recovery and recycling of
waste materials. The world is looking to achieve sustainable development targets by resource recovery
and efficient solid waste management practices. The developed countries and metropolitan cities around
the world are implementing the waste reduction strategies through policy guidelines, by adopting the
“waste management hierarchy”, which encompasses minimum waste generation from source, reuse,
recycling and energy generation from waste material.

Waste management includes the use of technologies and processes to reduce the waste being produced
on domestic and industrial level. The waste can be solid waste, agricultural waste, organic municipal
waste, hospital waste, radioactive waste and hazardous chemical waste. Improper solid waste handling
i.e. storage, collection and disposal practices, give rise to ecological and public health anomalies. Dif-
ferent landfill sites that are not properly managed, are the hub of toxic gases (e.g. carbondioxide; CO,,
methane; CH,, carbonmonoixide; CO and hydrogen sulfide; H,S). Among these gases, methane (CH,) is
the chief contributor of environmental problems, as (CH,) is a greenhouse gas and is one of the causative
agent of global warming (Pratt et al., 2015). Waste management is a serious problem for developing
countries, but in developed countries, many practices have been adopted for waste reduction and turning
it into useful products and energy (Ikhlayel, 2018).

Besides waste management, depletion of the natural energy reserves is another major concern (Amini
etal.,2017). The exploitation of the fossil resources not only brings about declination of the reserves, but
also contributes to the environmental problems especially greenhouse gas emissions (Naik et al., 2010).
The swelling population in turn is causes an excessive use of natural or non-renewable sources (Jabeen,
2018), leading to a threat of exhaustion of non-renewable fossil fuel resources, environmental problems
and future energy security. Numerous incentives are under way to substitute non-renewable resources
with renewable resources and reducing fossil fuel reliance, and ecological concerns. The attention is
shifting towards alternative sources of energy, such as waste to energy conversion and biomass energy
production (Kumar and Samadder 2017).

Biomass has the key role among all the resources in the production of sustainable energy in a diverse
and widespread energy crises condition. It can serve as a better alternative to meet present and future
energy requirements. Currently, 10-14% of the world energy demand is fulfilled by biomass utilization,
along with supporting energy need of 80% of the world rural communities (Steven B. Kennedy 2018).
The total percent of the basic energy provided by biomass resources varies from developing to developed
countries. In the developed countries the share of world energy is 14% by biomass resources which is
equal to 72 EJ and approximately 40% of the total energy in the developed countries. Half of the world
population is living in rural areas of developing countries, using most of the biomass for the energy
purpose, such as Kenya, Brazil, India, China, and Pakistan use 68%, 25%, 47%, 13% and 27% biomass
for energy, respectively.

627



23 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/anaerobic-digestion-ad-of-organic-waste-is-a-

sustainable-waste-management-facility/242033

Related Content

Blast Induced Damage Due to Repeated Vibrations in Jointed Gneiss Rock Formation

M. Ramuluand T. G. Sitharam (2010). International Journal of Geotechnical Earthquake Engineering (pp.
110-134).

www.irma-international.org/article/blast-induced-damage-due-repeated/40947

Fish Stock Indicators as Measure for Sustainability: Black Sea Sprat Case

Violin S. Raykovand Ivelina Zlateva (2015). Progressive Engineering Practices in Marine Resource
Management (pp. 118-182).
www.irma-international.org/chapter/fish-stock-indicators-as-measure-for-sustainability/129552

Seismic Protection of Buildings by Rubber-Soil Mixture as Foundation Isolation

Radhikesh Prasad Nanda, Sayantan Dutta, Hasim Ali Khanand Subhrasmita Majumder (2018).
International Journal of Geotechnical Earthquake Engineering (pp. 99-109).
www.irma-international.org/article/seismic-protection-of-buildings-by-rubber-soil-mixture-as-foundation-isolation/201136

Nonlinear Structural Control Using Magnetorheological Damper

Shaikh Faruque Aliand Ananth Ramaswamy (2013). Design Optimization of Active and Passive Structural
Control Systems (pp. 300-332).
www.irma-international.org/chapter/nonlinear-structural-control-using-magnetorheological/68917

Conclusions and Emerging Topics
(2014). Computational Intelligence in Remanufacturing (pp. 238-265).
www.irma-international.org/chapter/conclusions-and-emerging-topics/90214



http://www.igi-global.com/chapter/anaerobic-digestion-ad-of-organic-waste-is-a-sustainable-waste-management-facility/242033
http://www.igi-global.com/chapter/anaerobic-digestion-ad-of-organic-waste-is-a-sustainable-waste-management-facility/242033
http://www.irma-international.org/article/blast-induced-damage-due-repeated/40947
http://www.irma-international.org/chapter/fish-stock-indicators-as-measure-for-sustainability/129552
http://www.irma-international.org/article/seismic-protection-of-buildings-by-rubber-soil-mixture-as-foundation-isolation/201136
http://www.irma-international.org/chapter/nonlinear-structural-control-using-magnetorheological/68917
http://www.irma-international.org/chapter/conclusions-and-emerging-topics/90214

