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'Reuse Potential of Agricultural Wastes In Semi-Arid regions, Egypt as

a case".
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"Korea's Green Energy Laws and Methane Hydrates".
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(1) EImashad -H —Metal, "Reuse Potential of Agricultural Wastes In Semi-Arid Regions, Egypt as a case study",
Kluwer Academic publishers, Netherland, 2003.
(2) Roy Andrew Partain ," Paper Korea's Green Energy Laws and Methane Hydrates", Journal of Law and Policy
Research, Soongsil University, College of Law, Vol. 12, No. 2, June 2012.
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"Pachauri Bioenergy and Agriculture, Promise and Challenges".
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(1) Peter. Hazell ,R. K ," Pachauri Bioenergy and Agriculture, Promise and Challenges", International Food Policy

Research Institute, December 2006, on:8-10-2014, www . ifpri. Org.
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"Developing bioenergy economic and social issues".
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"Solid Waste Collection by the private Sector Households Perspective
Findings From a study in Dar Salaam City, Tanzania".
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(1) Salha M.kassim, "Solid Waste Collection by the private Sector Households Perspective Findings From astudy
in Dar Salaam City, Tanzania", Habitat international, vol30, Issue4, December2006, p.p 769.780.
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"Biomass Energy: Ensuring Sustainability through Conditioned Economic
Incentives".
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"Environmental Justice in the Renewable Energy Transition".
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(1) Erik B. Bluemel , " Biomass Energy: Ensuring Sustainability through Conditioned Economic Incentives",
Georgetown International Environmental Law Review (GIELR), Vol. 19, No. p. 673, 2007.
(2) Uma Outka," Environmental Justice in the Renewable Energy Transition", Journal of Environmental and
Sustainability Law, Forthcoming Inaugural Symposium Issue, Environmental Justice Issues in Sustainable
Development, 2012.
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"Providing Incentives for Investments in Renewable Energy: Advice for
Policy makers".
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Summary



Summary

Solid waste management is considered as one of the major environmental
issues of concern to all countries at the moment, where it affects the public
health, social status as well as the related economic returns.

Study problem:

There are two correlated problems; the first is the improper management of
the increasing quantities of municipal solid waste resulting from daily human
activities and the second is the problem of meeting the demand for energy as a
result of the limited available resources from fossil fuels and lack of investment
in the field of finding alternatives of renewable energy sources.

Aim of the study:

The main objective is to elucidate the economic and environmental impacts of
utilizing municipal solid waste as an alternative source of energy in Egypt to
assist in setting strategic decisions regarding energy policy in the context of
sustainable development framework.

This was achieved through the following sub-objectives:

o Clarifying the relationship between municipal solid waste, energy and
environment.

o Displaying current situation of municipal solid waste and energy in Egypt.

o Presenting some international experiences in the field of power generation
from municipal solid waste.

o Displaying some Egyptian projects of power generation from municipal
solid waste.

o Elucidating opportunities of municipal solid waste utilization as an
alternative source of electrical energy in Egypt and their economic and
environmental effects.



Study questions:

1- Are there successful experiences achieved economic and environmental
feasibility in the field of power generation from municipal solid waste?

2- Is it possible for Egypt to benefit from the experiences of some countries in
the field of power generation from municipal solid waste?

3- What are the economic and environmental impacts that could be achieved
from the application of power generation technologies from municipal solid
waste in Egypt?

Study approach:

= Descriptive analytical approach:
Characterization and analysis of data and information from their various
sources related to the study through relying on Arabic and foreign
references, websites, previous studies

= Comparative approach:
Displaying some countries experiences in the field of energy recovery
from municipal solid waste, comparing them to local projects that utilize
the municipal waste as a source of energy

Scope of the study:

This study focuses only on the municipal solid waste in Egypt and projects of
some countries in the field of power generation from this waste.

The study was presented in four chapters, as follows:

Chapter I: Waste, energy and environment.

This chapter presented some definitions and basic concepts related to
municipal solid waste and its management systems, Biomass energy and
technologies of energy recovery, the relationship between municipal solid
wastes, energy and the environmental and economic effects .

Chapter Il: Current situation of municipal solid waste and energy in Egypt.

This chapter presented and discussed the current situation of municipal solid
waste in Egypt; its characteristics, management systems, legislative framework
and economic and environmental impacts. It discussed also the current
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situation of non-renewable energy sources in Egypt (Oil, natural gas are the
most important examples) as well as the current situation of renewable energy
sources in Egypt (Hydro electric energy, solar energy, wind and biomass are the
most important examples). It was concluded that:

o The present Egyptian Solid waste management systems don’t meet the
need of various segments of community in terms of achieving an
acceptable level of cleanliness, reducing health risks and negative
environmental impacts and providing general civilian appearance. Egyptian
solid waste management facing many problems and challenges.

o Egypt faces deficiency in covering energy needs from fossil fuels. New and
renewable energy contribution does not exceed 9% of the total electric
power generated in Egypt through 2013/2014 year.

Chapter lll: Some experiments in the field of power generation from
municipal solid waste.

This chapter displayed experiments of China, Bolivia and Greece in the field of
power generation from municipal solid waste, their economic and
environmental feasibility, and concluded some learned lessons. It also
displayed and discussed the most important Egyptian projects in the field of
power generation from municipal solid waste; these are the project of
utilization of alternative fuel in the cement companies and the project of bio-
energy for sustainable rural development. It identified the economic and
environmental feasibility of these projects and clarified the learned lessons.

It was concluded that:

o The reviewed International experiments verified an economic and
environmental feasibility of the electric energy generation technologies
(incineration and anaerobic digestion) at specified control factors that
provide support and incentives. This result doesn’t mean success of the
technologies if it is applied in Egypt but it indicates that these projects
could be succeeded and achieves economic returns in Egypt if the same
control and success factors are available.

o Although utilization of the alternative fuel in cement industry in Egypt
contributes to the reduction of carbon dioxide and nitrogen oxides
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emissions, the economic feasibility of these projects is weak due to many
reasons such as the high price of alternative fuel, absence of gate fees and
the low prices of natural gas.

o Although many environmental benefits has been achieved from the
implementation of the project of bio-energy for sustainable rural
development and it is one of the most important solutions for energy cries
especially in many Egyptian villages that find many difficult to get their
needs of butane tubes, the economic feasibility of this project is weak
because it targets animal tenure at the rural level (household units) and the
price of butane tube is low due to governmental subsidies.

Chapter IV: The probable economic and environmental impacts of utilization
of municipal solid waste in the electric power generation in Egypt.

This chapter displayed a proposed scenario for Egypt to benefit from
experiences of the other countries in the application of technologies of electric
power generation from the municipal solid waste. It is also dealt with the
probable economic and environmental impacts from the application of
proposed scenario. This scenario included:
o Establishment of (10) plants of electrical energy generation from municipal
solid waste using incineration technology.

o Establishment of (27) plants of electrical energy generation from the
markets waste using anaerobic digestion technology.

o Establishment of (10) plants of electrical energy generation from
slaughterhouse waste and animal waste using anaerobic digestion
technology.

The following are expected direct and indirect economic and environmental
impacts from scenario application.

A- Direct economic and environmental impacts:

o The average amount of municipal solid waste that can be processed in an
environmentally safe manner is about (4.9) million tons/ year. This amount
represents about 23% of the total generated municipal solid waste through
2014 year.



o The average amount of methane gas expected to be produced is about (98)
million m*/ year.

o The average amount of fertilizer materials expected to be produced is
about (206.8) thousands tons / year.

o The average amount of electricity expected to be produced is about
(1,343) million k.w.h., it is equivalent to 0.8% of the total electrical energy
generated in 2013/2014 vyear. It is almost equivalent to the proportion of
new and renewable energies sources (solar and wind energy) that is about
0.9% of the total electrical energy generated in 2013/2014 year.

o Average amount of equivalent oil expected to be produced is about (318.5)
thousands tons of equivalent oil, which is equivalent to (320) thousands
tons of crude oil or (286.7) thousands tons of equivalent natural gas.

B- Indirect economic and environmental impacts:

o The amount of carbon dioxide emissions that could avoided are around
(439.2) thousands tons/ year which would have a positive impact on the
phenomenon of climate change.

o Increasing the available foreign exchange amount through benefit from the
proceeds of the clean development mechanism was estimated at about
(13.176) million US dollars.

o Providing approximately (110.8) million US dollars of directed foreign
exchange to import petroleum products.

o producing organic fertilizer that is enough to plant (517) thousands acres,
which would positively affect soil characteristics, decrease heavy metals
percent generated from chemical fertilizers, protect public health as well as
prevent water resources pollution with nitrates and heavy metals.

o Contributing to the creation of new job opportunities, improving the living
environment and providing a better environment for citizens.

o Reduction of the amount of municipal solid waste by (4.9) million tons
means saving allocated land for waste dumping where waste dumping
causes subsequent land wasting.

o Reducing costs to the society to remove the effects resulting from the
accumulation of waste and emissions of gases in addition to the costs of



treatment and medications that can be provided , where the accumulation
of waste constitute the largest source of diseases transfer and spreading.

Finally, the study recommended to benefit from other countries experiences in
the field of power generation from municipal solid waste and to conduct
further feasibility studies especially for Egyptian conditions.
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