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Abstract

An increase of the temperature, decreased in precipitation and increased carbon dioxide
emission , underlines the fact climatic changes which are affected in Egypt. Egypt is consid-
ered one of the countries most affected by climatic changes, Agriculture is one target of such
activity as emission levels are about 13% of the annual GHG emissions that are related to all
human activities, high demand for energy because of an increase in the number of popula-
tion, the rate of per capita consumption of energy, and energy needs in order to increase
production. Also, the average per capita energy consumption in Egypt have been increased
by significant statistically an annual rate of 2.74%, consumption of 1.000 dollars of gross
national product of energy have been increased by significant statistically an annual of
0.79%. Despite the increase in the use of clean energy by significant statistically an annual
rate annually reached about 2.08%, but the proportion of clean energy and renewable en-
ergy of the total consumption of energy have been reduced by a rate annually significant
statistically reached about 0.23%, the green economy and green growth which will lead to
the reduction of emissions of carbon dioxide with increasing power consumption and in-
crease the gross domestic product. An increase in Egyptian GDP by about billion dollars,
lead to an increase of total Egyptian energy consumption by about 0.176 Mt., with an in-
crease of total Egyptian emissions of carbon dioxide by about 0.5 Mt. Greening the Economy
with Agriculture refers to increasing food security while using fewer natural resources,
through improved efficiencies throughout the food value chain. This can be achieved by ap-
plying an ecosystem approach to agriculture, forestry and fisheries management in a way
that addresses the multiplicity of societal needs and desires, without jeopardizing options
for future generations to benefit from all goods and services provided by terrestrial and
marine ecosystems. The gains of the Egyptian economy heading toward the green economy:
A shift to a green economy pathway could lead Egypt to achieve annual savings of over
US$1.3 billion in the agriculture sector, and about US$1.1 billion in the water sector, as well
as a 13% reduction in CO2 emissions, and a 40% reduction in water consumption.
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1. Introduction

Since the launch in 2008 of the United Nations' Green Economy Initiative (GEI), one of nine joint
crisis initiatives, there has been a proliferation of interpretations and definitions [UNEP, 2011]. A
number of other terms, including ' green growth' and ‘greening the economy’, have also been widely
adopted and used interchangeably in connection with an ever-increasing number of economic sectors,
such as energy and water; topics, for example, mobility and consumption; and concepts such as the
polluter pays principle and life cycle analysis. The concept of a 'green economy' does not replace
sustainable development, but there is a growing recognition that achieving sustainability rests almost
entirely on getting the economy right. Decades of creating new wealth through a ' brown economy'
model based on fossil fuels have not substantially addressed social marginalization, environmental
degradation, and resource depletion. In addition, the world is still far from delivering on the Millen-
nium Development Goals by 2015 [UNEP, 2011].

A green economy can refer to sectors (e.g. energy), topics (e.g. pollution), principles (e.g. polluter
pays) or policies (e.g. economic instruments). It can also describe an underpinning strategy, such as the
mainstreaming of environmental policies or a supportive economic structure. Resource efficiency is
a closely related concept since the transition to a green economy depends on meeting the twin chal-
lenges of maintaining the structure and functions of ecosystems (ecosystem resilience) and finding
ways to cut resource use in production and consumption activities and their environmental impacts
(resource efficiency). Whatever the underlying approach of green economy is, it stresses the im-
portance of integrating economic and environmental policies in a way that highlights the opportunities
for new sources of economic growth while avoiding unsustainable pressure on the quality and quantity
of the natural assets. This involves a mixture of measures ranging from economic instruments such as
taxes, subsidies, and trading schemes, through regulatory policies, including the setting of standards,
to non-economic measures such as voluntary approaches and information provision.

However, far fewer cover other important (often newer) aspects of green economy, including fu-
tures and scenarios, environmental impact assessment/strategic impact assessment (EIA/SIA), cor-
porate social responsibility (CSR), life-cycle analysis (LCA), and finance, trade and tourism. As-
sessments are overwhelmingly focused on the state of different priorities, and this is particularly the
case for the more well-established or traditional themes. Other aspects of the DPSIR framework
(drivers, pressures, state, impacts and responses) are discussed much less frequently. Most assess-
ments cover well-established themes, such as energy, industry, and governance (green economy), and
use of natural capital (resource efficiency).

1.1. Research Problem

Egypt is considered one of the countries that are expected to be affected by climate change. How
expected and witnessed climate change in recent years, which has impact on the agricultural sector,
generally, and on the productivity of the most agricultural crops and consumption of water in partic-
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ular, while have negative effects on the economic and agricultural resources, one of the important
reasons for these changes is the rise in temperature as a result of the increase in greenhouse gases
emissions, and as a result of the increase in energy consumption and pollution. Concept of the green
economy began to emerge of the mechanisms as a means to reduce the climate change, and the reliance
on clean energy and phasing out on products of carbon character high, the trend toward the green
growth green jobs, green products and other tools and techniques that can reducing the increase in
greenhouse gas emissions. the Egyptian agricultural sector vulnerabilities by climate change which
would have an impact on agricultural production, food security and the sustainable development in the
agricultural sector. Therefore, it is important to study the current situation of climate change, the most
reasons for emissions causing this phenomenon, and the role of the agriculture sector in greenhouse
gasses emissions, and the relationship of the Egyptian economic activity and these emissions. It is Also
to examine to the the green economy in achieving low rates of emissions climate change, in addition,
to avoiding the expected negative effects of climate change on the Egyptian economy, generally, and
the agricultural sector in particular.

Generally, the research tries to answer the following questions:

1. What are the climatic changes that have occurred in temperature and rainfall in Egypt?

2. What are the changes which have occurred carbon dioxide emissions? The extent of the change in
the average per capita in Egypt, as well as changes in the methane and nitrous gasses and the rela-
tionship of these emissions economic activity?

3. What is the role of the agriculture sector in the climatic changes, and the emissions of these
changes? And what is its role in an attempt to be eased or reduce them?

4. What are the annual rates of energy production and consumption in Egypt? The proportion of
clean and renewable energy? Their relationship to climatic changes?

5. What is the green economy, and what is its role in alleviating or reducing the climatic changes in
Egypt?

6. What is the Challenges and Gains of the Egyptian economy heading toward the green economy?

1.2. Research Objectives

Mainly, the research aims to study and analysis the climate change in Egypt and the role of the green
economy to limit or reduce the impact of climate change on the Egyptian economy. Thus the search
aims to:
1. Stand on the trend of climate variables in Egypt: including a study development of each of the
Temperature and rainfall.
2. Study and analysis of the trend of the greenhouse gases emissions that cause climate changes
in Egypt: including a study of the evolution of the carbon dioxide emissions as the most emissions
of these changes and the average per capita, as well as the evolution of emissions of methane and
nitrous gases, also, the extent of the contribution of the agriculture sector in such emissions, to de-



termine the role of agriculture in the climate change and can therefore develop policies and methods
to reduce them, since agriculture can ease the climate change by reducing the contribution of emis-
sions.

3. Study and analysis of indicators of Egyptian economic activity: include the study of the evo-
lution of the agricultural gross production value, GDP, and the average per capita of GDP, as well as
the ratio of the contribution of the agricultural sector in the gross domestic product (GDP).

4. Determination the relationship between the Egyptian economic activity, represented by the
value of the gross domestic product (GDP), and carbon dioxide emissions as the most compo-
nents of the greenhouse gasses emissions.

5. Stand on indicators of the production and consumption of energy in Egypt: include the study
of the trend of the production and consumption of energy in Egypt and the average per capita share
of each of them, as well as Egypt's consumption of renewable and alternative sources of energy and
attribution in total energy consumption.

6. Definition of the green economy and its role in the reduction or limitation of the climate
change in Egypt.

7. Determination the Challenges and Gains of the Egyptian economy heading toward the
green economy: include studying the difficulties and the benefits that can be derived from the
Egyptian attitude toward the path of the green economy in the major economic sectors, the most
important of the agriculture, water, energy, and waste.

1.3. Research Methodology

The search depends on a descriptive and quantitative analytical methods to assess study and analysis of
climate variables in Egypt and its impact on the Egyptian economy, as well as to analyse of the
Egyptian economic activity and its relationship to the carbon emissions, also, study of exmine the
indicators of the production and consumption of energy in Egypt and its relationship to climate change,
in addition to examine the role of agriculture in greenhouse emissions evolve over time to stand on the
evolution of variables and the extent of the complexity of the relationship with each other to achieve
the objective of the study to know the evolution of the impact of climate change on the Egyptian
economy, generally, and agricultural sectors practically.

1.4. Data Sources

The search was adopted on data, statistics and reports of several worldly and Egyptian intergovern-
mental organizations, which is the data from the Ministry of Agriculture and Land Reclamation, re-
ports issued by the Central Agency for Public Mobilization and Statistics, the Food and Agriculture
Organization of the United Nations (FAO), the World Bank, and Economic Affairs of the Ministry of
Agriculture, the dataset was produced by the Climatic Research Unit (CRU) of University of East
Anglia (UEA), World Bank national accounts data, and OECD National Accounts data files, , Inter-
national Energy Agency, United Nations, Eurostat, OPEC, U.S. Energy Information Administration,



IEA Statistic, OECD/IEA, electronic files and web site.as well as some previous studies on the subject,
in addition to data and statistics published by some on the international information network.

2. Research Results and Discussion
2.1. Climatic variables in Egypt
2.2. Changes in temperature degree in Egypt

Data in the figure no. (1) show that the annual average of temperature in Egypt during the period
(1901- 2012) mounted to 22.96 C°, with significantly increased an annual average growth of 0.39%.
while the annual average of temperature in Egypt during the period (2000- 2012) mounted to 23.39 C°,
with significantly increased an annual average growth of 0.28%. The maximum growth of temperature
in Egypt from 2000 to 2014 recorded in 2010: 5.16%, while the maximum fall minimum growth was in
2011: 7.84%. The temperature in Egypt from 2000 to 2014 reaching high of 24.91 C° in 2010.

2.1.1. Changes in precipitation in Egypt

Data in the figure no. (1) show that the annual average precipitation in Egypt during the period (1901-
2012) mounted to 3.51 (mm/year), with significantly decreased an annual average growth of 1.51%.
while the annual average precipitation in Egypt during the period (2000- 2012) mounted 3.35
(mm/year), with significantly decreased an annual average growth of 3.07%. The maximum growth of
precipitation in Egypt from 2000 to 2014 recorded in 2002: 10.32%, while the maximum fall minimum
growth was in 2010: 26.55%. precipitation in Egypt from 2000 to 2014 reaching high of 3.9 (mm/year)
in 2010, and reaching fall of 2.45 (mm/year) in 2010.
Figure no. (1): Temperature and precipitation in Egypt in the period (1901- Y+ 1),
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Volumes ( 2013- 2016) are estimated values, expected calculated by the researcher in the
absence of the statement.
Source: The dataset was produced by the Climatic Research Unit (CRU) of University of East Anglia (UEA).
Accordance with the trend of the timetable of temperature and precipitation during the period
(1901- 2012), the expected rise in temperature in 2016 where it reaches 24.04 C° and an average
temperature in the period (1901- 2016) about rr.12 C°, with an annual increase of statistically

moral amounting to about 0.08 C°, or equivalent to an annual rate of about 0.34% of the annual
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average for the period., and is expected to reach precipitation in 2016 mounted of 2.35 mm, and
an average precipitation during the period (1901- 2016) mounted of 3.35 (mm/year), with decrease
statistically moral reached about 0.06 (mm/year), or the equivalent of the rate of decrease in
reached about 1.7% of the annual average for the period.

2.1.2. Changes in carbon dioxide emissions in Egypt

Data in the figure no. (2) show that CO, emission (Mt CO,) in Egypt during the period (2000- 2014)
totaled about 299 Mt CO, in 2014 (Mt = million tons), compared to 141.33 Mt CO; in 2013, with the
growth rate was equal to 51.78%. CO, emissions increased by 157.7 Mt CO, from 2000 to 2014, equal
about 11.57% of CO, emissions in 2000, and the average value amounted to 183.03 Mt CO., as equal
0.57% of the average value in the world during the same period. The average annual growth rate of
CO; emissions in Egypt over that period was at about 4.71%, while the average annual growth rate of
CO;, emissions in the world at about 3.06%. The annual maximum growth rate of CO, emissions in
Egypt from Y.+ to 2014 recorded in 2014: 51.78% and the annual maximum fall minimum growth
rate was in 2001: -11.23%. CO, emissions in Egypt of total CO, emissions in the world from 2000 to
2014 have been significantly increased with an annual growth rate at about 0.005%.
Figure no. (2): Egyptian GDP and co, emissions during the period (2000- 2014).
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Source: The dataset was produced by the Climatic Research Unit (CRU) of University of East Anglia (UEA).

An average temperature in Egypt during the period (1901- 2012) was at about 22.96 C°, with an
annual, statistically increase reached about 0.089 C°, and an average temperature during the pe-
riod (2000- 2014) was at about 23.39 C°, with an annual statistically increase reached about 0,065
C°. While an average precipitation during the period (1901- 2012) was at about 3.51 mm/year,
with an annual, statistically decline reached about 0.053 mm/year, and an average precipitation
during the period (2000- 2014) was at about 3.35 mm/year, with an annual statistically decline
reached at about 0.1 mm/year, as well as an average emissions of carbon dioxide emissions in the
period (1990- 2012) was at about 129.59 million tons, with an annual statistical increase reached
about 4.995 million tons, while an average emissions of carbon dioxide in the period (2000 - 2014)
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to about 173 million tons, with an annual statistical increase, reached about 7.69 million tons.
These results confirm that the previous increase of the temperature, decreased precipitation and
increased carbon dioxide emissions during the period (1901- 2014), especially during the period
(20000. 2014), underlines the fact climatic changes which are affected by Egypt, as Egypt is con-
sidered one of the countries most affected by climatic changes.

2.1.3. Changes Emissions of carbon dioxide per capita in Egypt

Data in the figure no. (3) show that CO, emissions per capita in Egypt totaled 3.34 metric tons CO; in
2014, compared with 2.25 metric tons CO, in 2013. The growth rate was equal to 48.45% compared to
the previous year. CO, emissions per capita increased by 1.26 metric tons CO, from 2000 to 2014,
equal to 61.39% of CO, emissions per capita in 2000, and the average value amounted to 2.32 metric
tons COy, equal ©Y.2Y% of the average value in the world during the same period. The average annual
growth rate of CO, emissions per capita in Egypt over that period was at about Y.A£%, while the av-
erage annual growth rate of CO, emissions per capita in the world at about Y.A¢%. The annual
maximum growth rate of CO, emissions per capita in Egypt from Y+ .+ to 2014 recorded in 2014:
£A. €004, the annual maximum fall minimum growth rate was in Y+)Y: -1Y Ao0g,

Figure no. (3): Egyptian GDP per capita and emissions of co, per capita during the
period (2000- 2014).
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Source: The dataset was produced by the Climatic Research Unit (CRU) of University of East Anglia (UEA).

2.1.4. Total emissions of methane and nitrous in Egypt

Total methane emissions in Egypt totaled 51.47 Mt in 2011, compared with 50.96 Mt in 2010, with a
growth rate was equal to 1% compared to the previous year. total methane emissions increased by
15.51 Mt from 2000 to 2011, equal about 43.14% of total methane emissions in 2000, and the average
value amounted to 45.91 Mt, with an average annual growth rate over that period was at about 2.69%.
The annual maximum growth rate of total methane emissions in Egypt from ¥+« + to 2011 recorded in
2005: 10.22%, the annual maximum fall minimum growth rate was in 2009: -2.13%. figure no. (4)



Also, the data in the table no. (4) shows that total nitrous emissions in Egypt totaled Y¢.AT Mtin
2011, compared with Y£.1Y Mt in 2010, with a growth rate, was equal to 1% compared to the previous
year. total nitrous emissions increased by ©.%¢ Mt from 2000 to 2011, equal to Y3.YV% of total nitrous
emissions in 2000, and the average value amounted to Y).¢V Mt, with an average annual growth rate
over that period was at about 2.YA%. The annual maximum growth rate of total nitrous emissions in
Egypt from Y.+ + to 2011 recorded in ¥+ « £: A, 310, the annual maximum fall minimum growth rate
was in 2009: -1.0¢0%,

Figure no. (4): Total emissions of methane and nitrous in Egypt during the period (2000- 2014).
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Source: 'It'?iz (S:it;;[:snejtevr:/ta.s produced by the Climatic Research Unit (CRU) of University of East Anglia (UEA).

Accordance to the trend of the timetable of total emissions of methane and nitrous in Egypt
during the period (2000- 2012) of the expected rise in total emissions of methane in 2014 where it
reaches 44.75 Mt and the average total emissions of methane in the period (2000- 2014) about
45.4 Mt, an annual increase of statistically moral amounting to about 0.781 Mt or equivalent to an
annual rate of about 0.36% of the annual average for the period., and is expected to reach total
emissions of nitrous in 2014 about 22.95 Mt, and average total emissions of nitrous during the pe-
riod (2000- 2014) about 22.1 Mt, decrease statistically moral reached about 0.36 Mt, or the equiv-
alent of the rate of decrease in reached about 1.63% of the annual average for the period. The re-
sults indicate that the increasing methane and Nitrous emissions in Egypt, but rates increasing
nitrous oxide emissions more than methane emissions, due to the sources of pollution to the re-
spective.
2.1.5. Relative the total emissions of methane and nitrous of the total emissions

in Egypt

Data in the figures no. (5, 6) show that the total emissions of methane % of the total emissions in Egypt
during the period (2000- 2014) varied from a minimum value of 22.85% in 2011, to a maximum value
of 26.44% in 2002. Relative the total emissions of methane of the total emissions in Egypt have been
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significantly decreased with an annual average growth of 0.33%, with an annual average totaled of
27.14% during the same period. While an annual average of the total emissions of methane % of the
total emissions in the world totaled of 24.72% and have been significantly decreased with an annual
average growth of 0.22% during the same period.

Figure no. (5): Total emissions of methane and nitrous of total emissions in Egypt during the
period (2000- 2014).
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Source: The dataset was produced by the Climatic Research Unit (CRU) of University of East Anglia (UEA).

Figure no. (6): Development total emissions of methane and nitrous of total emissions in Egypt
during the period (2000- 2014).
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Source: The dataset was produced by the Climatic Research Unit (CRU) of University of East Anglia (UEA).

Also, the data in the figures no. (5, 6) show that the total emissions of nitrous % of the total emis-
sions in Egypt during the period (2000- 2014) varied from a minimum value of 8.44% in 2011, to a
maximum value of 11.36% in 2000. Relative the total emissions of nitrous of the total emissions in
Egypt have been significantly decreased with an annual average growth of 0.24%. The annual average
of the total emissions of nitrous % of the total emissions in Egypt totaled of 13.04% during the same
period. While an annual average of the total emissions of nitrous % of the total emissions in the world



totaled of 10.13% and have been significantly decreased with an annual average growth of 0.2%
during the same period.

2.1.6. Agricultural emissions of methane and nitrous in Egypt

Accordance data in the figure no. (7) show that agricultural emissions of methane in Egypt during the
period (2000- 2014) varied from a minimum value of 13.1 Mt in 2001, to a maximum value of 17.1 Mt
in 2014. Agricultural emissions of methane in Egypt have been significantly increased with an annual
average growth of 1.73%. The annual average of agricultural emissions of methane in Egypt totaled of
15.45 Mt during the same period. The annual maximum growth rate of agricultural emissions of me-
thane in Egypt from Y« + + to 2014 recorded in 2002: 7.25%, while the annual maximum fall minimum
growth rate was in 2001: -1.13%.

Agricultural emissions of nitrous in Egypt during the period (2000- 2014) varied from a minimum
value of 12.21 Mt in 2000, to a maximum value of 20.49 Mt in 2014. Agricultural emissions of nitrous
in Egypt have been significantly increased with an annual average growth of 2.66%. The annual av-
erage of agricultural emissions of nitrous in Egypt totaled of 16.22 Mt during the same period. The
annual maximum growth rate of agricultural emissions of nitrous in Egypt from Y+ « + to 2014 recorded
in 2009: 20.01%, while the annual maximum fall minimum growth rate was in 2008: -10.12%.

Figure no. (7): Emissions of agricultural emissions of methane and nitrous during the
period (2000- 2014).
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The period (2009- 2014) is estimated values, expected calculated by the researcher in the absence of the statement.
Source: The dataset was produced by the Climatic Research Unit (CRU) of University of East Anglia (UEA).

2.1.7. Relative the agricultural emissions of methane of the total methane emis-
sions in Egypt

Data in the figure no. (8) show that relative the agricultural emissions of methane of the total methane

emissions in Egypt during the study period varied from a minimum value of 29.27% in 2008, to a

maximum value of 38.21% in 2014. Relative the agricultural emissions of methane of the total me-

thane emissions in Egypt have been significantly decreased with an annual average growth of 1.03%.

Relative the agricultural emissions of methane of the total methane emissions in Egypt totaled of
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33.49% during the same period. The annual maximum growth rate relative the agricultural emissions
of methane of the total methane emissions in Egypt from Y-+ to 2014 recorded in 2012: 4.41%, the
annual maximum fall minimum growth rate was in 2005: -3.3%. Relative the agricultural emissions of
methane of the total methane emissions in Egypt increased by 1.36% from 2000 to 2014.

Figure no. (8): Relative the agricultural emissions of nitrous of the total nitrous emissions in
Egypt during the period (2000- 2014).
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Source: The dataset was produced by the Climatic Research Unit (CRU) of University of East Anglia (UEA).

2.1.8. Relative the agricultural emissions of nitrous of the total nitrous emissions
in Egypt

Data in the figure no. (8) show that relative the agricultural emissions of nitrous of the total nitrous
emissions in Egypt during the study period varied from a minimum value of 63.54% in 2000, to a
maximum value of 89.28% in 2014. Relative the agricultural emissions of nitrous of the total nitrous
emissions in Egypt have been significantly increased with an annual average growth of 0.17%. Rela-
tive the agricultural emissions of nitrous of the total nitrous emissions in Egypt totaled of 73.86%
during the same period. The annual maximum growth rate relative the agricultural emissions of nitrous
of the total nitrous emissions in Egypt from 2000 to 2014 recorded in 2012: 12.58%, the annual
maximum fall minimum growth rate was in 2010: -4%. Relative the agricultural emissions of nitrous
of the total methane emissions in Egypt increased by 25.74% over the study period.

During the study period, the total methane emissions have been increased statistically with an
annual rate of -. %%, methane emissions have been increased statistically with an annual rate
from the agriculture reached about 1. ¥£%, thus the proportion of methane emissions from the ag-
riculture sector in total methane emissions decreased annually by about 1. < "%, it is also clear that
total nitrous oxide emissions have been growing at an annual average rate statistically reached
about 1.63%, nitrous oxide emissions from the agriculture sector have been increased by annual
rate statistically reached about 2.66%, consequently proportion of nitrous oxide emissions from the
agriculture sector in total nitrous oxide emissions decreasing annually by about 0.17%. Which il-
lustrates the importance of reducing the emissions of the agriculture sector, which has proved to be
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increasing annual rates, especially nitrous oxide emissions from the agriculture sector, where the
study proved increasing their contributions to the total emissions of greenhouse gases, which is a
major cause of the climatic changes to Egypt which appeared clearly in recent years. Agriculture
activities emissions in Egypt were about 13% of the annual GHG emissions that are related to all
human activities [Olivier et al., 2005 and Harada et al., 2007]. Agricultural activities are respon-
sible for approximately 50% of the anthropogenic emissions of CH,, with rice paddies contributing
over 10% [Scheehle and Kruger, 2006; USEPA, 2006]. Emissions of N,O may also occur direct
sources include emissions from cultivated and  fertilized soils. Indirect emissions result from
transport of N from agricultural systems into ground and surface waters with  subsequent
emission of ammonia or nitrogen oxide.

2.2. Economic activity in Egypt

2.2.1. Egyptian agricultural gross production value

Data in the figure no. (9) show that Egyptian agricultural gross production value (current US$) in
Egypt totaled Y4.VY billion dollars in 2014, compared with YV.%A billion dollars in 2013, with the
change rate was equal to ©.Y%, and increased by Y°. A billion dollars from 2000 to 2014, with an
average value amounted to 23.5 billion dollars. An average annual growth rate of Egyptian agricultural
gross production value in Egypt over that period was at about 9.03 %. The maximum growth of
Egyptian agricultural gross production value in Egypt from 2000 to 2014 recorded in 2008: 22.75%,
and the maximum fall minimum growth was in 2001: -11.39%. Gross production value in Egypt from
2000 to 2014 reaching high of 39.73 billion dollars in 2014.

Figure no. (9): Egyptian agricultural gross production value and agricultural value
added (% of GDP) in the period (2000- 2014).
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Source: World Bank national accounts data, and OECD National Accounts data files.

2.2.2. Egyptian agricultural value added (% of GDP)

Data in the figure no. (9) show that Egyptian agricultural value added (% of GDP) totaled 11.09% in
2014, compared with 10.99% in 2013, with the change rate was equal to 0.89%. Egyptian agricultural
value added decreased by 5.65% from 2000 to 2014, with an average value amounted to 14.06%. The
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average annual growth value of Egyptian agricultural value added over that period was at about -0.41
%. The maximum growth of from 2000 to 2014 recorded in 2011: 3.77% and the maximum fall
minimum growth was in 2013: 23.28%. Egyptian agricultural value added (% of GDP) from 2000 to
2014 reaching high of 16.73% in 2003.

2.2.3. GDP value in Egypt

The Egyptian GDP value totaled 287.68 billion dollars in 2014, compared to 266.17 billion dollars in
2013, with the change rate was equal to 8%. Egyptian GDP value increased by 190.41 billion dollars
from 2000 to 2014, and the average value amounted to 154.83 billion dollars. The average annual
growth rate of Egyptian GDP value over that period was at about 9.42 %. The maximum growth of
Egyptian GDP value from 2000 to 2014 recorded in 2008: 22.39%, the maximum fall minimum
growth was in 2002: -4.22%, The figure no. (2).

2.2.4. GDP value per capita in Egypt

Data in the figure no. (3) show that Egyptian GDP value per capita totaled YY).¢V dollars in 2014,
compared with Y+ YA, + Y dollars in 2013, with the change rate was equal to 3.21%. Egyptian GDP value
per capita increased by 1787.96 dollars from 2000 to 2014, and the average value amounted to 1929.54
dollars. The average annual growth rate of Egyptian GDP value per capita over that period was at
about 7.51 %. The maximum growth of Egyptian GDP value per capita from 2000 to 2014 recorded in
2008: 20.26%, the maximum fall minimum growth was in 2002: -5.99%.

2.3. Energy in Egypt
2.3.1. Total Egyptian Energy Production

Data in the figure no. (10) show that total energy primary production in Egypt totaled 73.01 Mt of oil
equivalent in 2014, compared with 78.01 Mt of oil equivalent in 2013, with the change rate was equal
to -6.58%. Total energy primary production increased by 19.91 Mt of oil equivalent from 2000 to
2014, with the average value amounted to 74.42 Mt of oil equivalent. The average annual growth rate
of total energy primary production in Egypt over that period was at about 2.7%. The maximum growth
of total energy primary production in Egypt from 2000 to 2014 recorded in 2005: 25.15% and the
maximum fall minimum growth was in 2014: -6.58%. Total energy primary production in Egypt over
the study period reaching a high of 89.14 Mt of oil equivalent in 2008.

2.3.2. Total Egyptian energy consumption

Data in the figure no. (10) show that total energy consumption in Egypt totaled 77.57 Mt of oil
equivalent in 2014, compared with 78.12 Mt of oil equivalent in 2013, or as the growth rate was equal
to -0.708%. Total energy consumption increased by 36.9 Mt of oil equivalent from 2000 to 2014, and
the average value amounted to 64.06 Mt of oil equivalent. The average annual growth rate of total
energy consumption in Egypt over that period was at about 4.49%. The maximum growth of total
energy consumption in Egypt over the study period recorded in 2005: 16.41% and the maximum fall
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minimum growth was in 2010: -1.64%. as well as total energy consumption in Egypt from 2000 to
2014 reaching high of 78.12 Mt of oil equivalent in 2013.

Figure no. (10): total production and total consumption of energy in Egypt in the
period (2000- 2014).
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Source: The dataset was produced by the Climatic Research Unit (CRU) of University of East Anglia (UEA).

2.3.3. Egyptian energy use (kg of oil equivalent) per $1,000 GDP

Energy use (kg of oil equivalent) per $1,000 GDP in Egypt in the study period, as in the figure no. (11),
show totaled 77.05 kg of oil equivalent in 2014, compared with 79.36 kg of oil equivalent in 2013, as
the growth rate was equal to -2.91%. Energy use (kg of oil equivalent) per $1,000 GDP increased by
1.1 kg of oil equivalent from 2000 to 2014, and the average value amounted to 81.23 kg of oil equiv-
alent. The average annual growth rate of energy use (kg of oil equivalent) per $1,000 GDP in Egypt
over that period was at about 0.79%. The maximum growth of Energy use (kg of oil equivalent) per
$1,000 GDP in Egypt from 2000 to 2014 recorded in 2006: 11.5%, while the maximum fall minimum
growth was in 2012: -9.82%. Energy use (kg of oil equivalent) per $1,000 GDP in Egypt reaching a
high of 93.24 kg of oil equivalent in 2010.

2.3.4. Egyptian energy use (kg of oil equivalent per capita)

Energy use (kg of oil equivalent per capita) in Egypt, as in the figure no. (11), show totaled 885.93 kg
of oil equivalent per capita in 2014, compared with 889.99 kg of oil equivalent per capita in 2013, as
the growth rate was equal to -2.15%. energy use (kg of oil equivalent per capita) increased by 271.98
kg of oil equivalent per capita from 2000 to 2013, and the average value amounted to 810.81 kg of oil
equivalent per capita. The average annual growth rate of energy use (kg of oil equivalent per capita) in
Egypt over that period was at about 2.74%. The maximum growth of energy use (kg of oil equivalent
per capita) in Egypt from 2000 to 2014 recorded in 2005: 14.42%, the maximum fall minimum growth
was in 2013: -3.82%. Energy use (kg of oil equivalent per capita) in Egypt from 2000 to 2014 reaching
high of 919.07 kg of oil equivalent per capita in 2009.
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Figure no. (11): energy use per capita and per 1000 dollar in Egypt in the period
(2000- 2014).
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Source: The dataset was produced by the Climatic Research Unit (CRU) of University of East Anglia (UEA).

2.3.5. Egyptian renewable energy consumption

Data in the figure no. (12) show that renewable energy consumption in Egypt totaled 4.46 Mt in 2014,
compared to 4.37 Mt in 2013. The growth rate was equal to 1.98% compared to the previous year.
Renewable energy consumption increased by 1.17 Mt of oil equivalent from 2000 to 2014, and the
average value amounted to 4 Mt. The average annual growth rate of renewable energy consumption in
Egypt over that period was at about 2.08%. The maximum growth of renewable energy consumption in
Egypt from 2000 to 2014 recorded in 2004: 10.13% and the maximum fall minimum growth was in
2002: -2.93%. Renewable energy consumption in Egypt from 2000 to 2014 reaching high of 4.46 Mt
in 2014.

2.3.6. Egyptian renewable energy consumption (% of total final energy consump-
tion)

Data in the figure no. (12) show that renewable energy consumption (% of total final energy con-
sumption) in Egypt totaled 5.46 % in 2014, compared with 5.48 % in 2013, with the growth rate was
equal to -2.64%. Renewable energy consumption (% of total final energy consumption) decreased by
2.64 % from 2000 to 2014, and the average value amounted to 6.39 %. The average annual growth rate
of renewable energy consumption (% of total final energy consumption) in Egypt over that period was
at about -0.23%. The maximum growth of renewable energy consumption (% of total final energy
consumption) in Egypt from 2000 to 2014 recorded in 2012: 3.01 %, while the maximum fall mini-
mum growth was in 2002: -0.51 %. Renewable energy consumption (% of total final energy con-
sumption) in Egypt from 2000 to 2014 reaching high of 8.1 % in 2014.

2.3.7. Egyptian alternative and nuclear energy (% of total energy use)

Data in the figure no. (12) show that Alternative and nuclear energy (% of total energy use) in Egypt
totaled 1.81 % of the total in 2014, compared with Y.76 % of total in 2013, with the growth rate was
equal to 2.84%. Alternative and nuclear energy (% of total energy use) decreased by .12 % of total
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from Y+« + t0 2014, and the average value amounted to Y.04 % of the total. The average annual growth
rate of alternative and nuclear energy (% of total energy use) in Egypt over that period was at about
-0.) +Y%. The maximum growth of alternative and nuclear energy (% of total energy use) in Egypt
from Y+ .+ to 2014 recorded in 2012: 3.01 % of the total, while the maximum fall minimum growth
was in Y++Y:-0.2) 9% of total. Alternative and nuclear energy (% of total energy use) in Egypt from
Y+ ++ to 2014 reaching high of 2.93 % of total in 2000.

Figure no. (12): Renewable energy consumption in Egypt in the period (2000-

2014).
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Source:

1-  World Bank, International Energy Agency, United Nations, Eurostat, OPEC, U.S. Energy
Information Administration,

2- IEA  Statistic, OECD/IEA 2014  (http://www.iea.org/stats/index.asp),  subject to
(https:/Mww.iea.org/t&c/termsandconditions).

3- Food and Agriculture Organization, electronic files and web site.

During the period (2000- 2014), the average production of energy in Egypt of 74.42 Mt, with
increased by significant statistically an annual rate of 2.7%. While the average consumption of
energy in Egypt of 64.06 Mt, with increased by significant statistically significant an annual rate
of 4.49%. But in 2014, consumption of Egypt increased to energy produced of 6.28%, as a result of
high demand for energy because of an increase in the number of population, the rate of per capita
consumption of energy, and energy needs in order to increase GDP.

Despite the increase in the use of clean energy by significant statistically an annual rate annu-
ally reached about 2.08%, but the proportion of clean energy and renewable energy of the total
consumption of energy have been reduced by a rate annually significant statistically reached
about 0.23%, as a result of the rise of the invasions of Egypt's growing energy in the recent years,
and lack of capacity to provide a significant contribution to clean energy in total energy uses,
where requires increasing the produced quantities of clean energy quantities and rates of more
current, with increasing rates of consumption of Egypt from energy. Egypt’s production of nucle-
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ar energy, energy and non-conventional increased by an annual rate of significant statistically
reached about 2.08%, but that the quantity produced from this energy is a small percentage of the
total energy produced. On the basis of the foregoing, the increase in the consumption of energy
and the increase in the average per capita consumption of energy in Egypt is considered one of the
most important reasons that automatically lead to an increase in emissions of greenhouse gases,
especially carbon dioxide, which confirms the importance of the trend toward clean energy pro-
duction, orientation toward the green economy and green growth which will lead to the reduction
of emissions of carbon dioxide with increasing power consumption and increase the gross domes-
tic product (GDP).

2.4. The relationship between economic activity and co: emissions in
Egypt

During the period (2000 -2014), Egypt's GDP value have been significantly increased with an annual
average growth of 9.41%, and carbon emissions in Egypt have been significantly increased with an
annual average growth of 4.17%. The average per capita of GDP in Egypt has been significantly in-
creased with an annual average growth of 7.51%, while the average per capita of Egyptian carbon
emissions has been significantly increased with an annual average growth of 2.84%. An average per
capita of carbon emission in Egypt less than an average per capita of carbon emission in the world,
where an average per capita of carbon emission in Egypt about 2.32 metric tons, while an average per
capita carbon emission in the world toward 4.5 metric tons.

To examine the relationship between economic activity and Emissions of carbon dioxide in
Egypt in the period (2000 — 2014), estimated the relationship between Egyptian GDP value and
Emissions of carbon dioxide, as following as:

Log (Y1) =3.018 + 0.437 100 ( X1)  «eeeeeecnrenreecercnrencencscncnces 1)
6.214)*  (5.163)*
R=082 R?*=0672 F= (26.657) *

Where:
(Y1) = Egyptian GDP value by billion dollars.
(X1) = Egyptian emissions of carbon dioxide by million tons.

According to the equation no. (1), the results show that the GDP value has positive coefficient at
significance level 0.01, and increase by about 1% of Egyptian GDP value lead to increase in Egyptian
emissions of carbon dioxide by about 0.437%. These results agreed with its previous findings to es-
timate the annual growth rates of each Egyptian GDP value and emissions of carbon dioxide. Finally,
increase in Egyptian GDP value by about $1 billion, lead to an increase of carbon emissions by about
0.516 million tons.

Also, to examine the relationship between GDP per capita and emissions of carbon dioxide
per capita in Egypt during the same period, estimated the following equation as following as:
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L0g (Y5) = -1.382+ 0.29510G ( X2) «vererverervererreresrerereeeessesens 2)
(-2.011y** 3.221y*

R=0666 R>=0444 F= (10.375)*
Where:
(Y2) = Egyptian emissions of carbon dioxide per capita by metric tons.
(X2) = Egyptian GDP per capita by a dollar.

According to the equation no. (2), the results show that the GDP per capita has positive coefficient
at significance level 0.01, therefore 10% increase of Egyptian GDP per capita lead to increase in
Egyptian emissions of carbon dioxide per capita by 2.95%. These results agreed with its previous
findings to estimate the annual growth rates of each Egyptian GDP per capita and emissions of carbon
dioxide per capita. Finally, increase in Egyptian GDP per capita by about 100 dollars, lead to an
increase in carbon emissions per capita by about 0.04 metric tons.

As well as, to examine the relationship between GDP and total energy consumption in Egypt
during the same period, estimated the following equation as following as:

Log (Yr) = 2081 + 0.42310G ( Xr) wereererrereereeeeseeereeeeeseeeens ™)
4.846y* 4.994)*
R=0.AAY  R?=0-0v F=(v¢.488)*

Where:
(Yr) = Total energy consumption by Mt of oil equivalent.
(X3) = Egyptian GDP by billion dollars.

The equation no. (¥), show that the GDP has positive coefficient at significance level 0.01, therefore
1% increase of Egyptian GDP lead to increase in total Egyptian energy consumption by 0.423%. These
results agreed with its previous findings to estimate the annual growth rates of each Egyptian GDP and
total Egyptian energy consumption. Finally, increase in Egyptian GDP by about billion dollars, lead to
an increase of total Egyptian energy consumption by about 0.176 Mt.

1n addition to, to examine the relationship between Total energy consumption and total
Emissions of carbon dioxide in Egypt during the same period, estimated the following equation as
following as:

Log (Y4) =154 0.89110g (Xg) cereereernreareereecnrsnsansecnsonse 4)
2.676y* (6.583)*
R=0.877 R*=0769 F= (43.329) *

Where:
(Y4) = Total energy consumption by Mt of oil equivalent.
(X4) = Egyptian emissions of carbon dioxide by Mt.
According to the equation no. (4), the results show that total energy consumption has positive co-

efficient at significance level 0.01, therefore 1% increase of total energy consumption lead to increase
in total Egyptian emissions of carbon dioxide by 0.891%. These results agreed with its previous
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findings to estimate the annual growth rates of each total energy consumption and total Egyptian
emissions of carbon dioxide. Finally, increase in total Egyptian energy consumption by about million
tons, lead to an increase of total Egyptian emissions of carbon dioxide by about 2.86 Mt.

According to the previous findings to during the period (2000- 2014), that an increase in Egyp-
tian GDP by about billion dollars, lead to an increase of total Egyptian energy consumption by
about 0.176 Mt., with an increase of total Egyptian emissions of carbon dioxide by about 0.5 Mt.

2.5. Green Economy

The Environmental Program of the United Nations (UNEP) defines green economy as “one that re-
sults in improved human well-being and social equity, while significantly reducing environmental
risks and ecological scarcities” [UNEP, 2011]. Thus, green economies are not based on the demand
for sacrifice but on the idea of qualitative growth, where low-carbon and environmentally friendly
technologies.

The reasons for going to adopt the green economy for the following reasons:

e The global financial crisis in 2008 —2009 became multidimensional economic, social and
environmental. On the economic level, the effects of the crisis were a reduction of the world GDP and
volume of international trade, reducing investment and jobs creation, etc. A side effect of the crisis was
a reduction of the level of well-being. People have lost savings, their jobs, in particular, have lost
confidence in the financial sector, banking and more generally in the market economy. The scale of
this crisis, its global dimension and the lack of early warning signals from a market economy were a
shock for the citizens, politicians and even for financiers and bankers. International organizations and
countries prepared recovery programs and strategies for the future. A new model of the economy and
many actors of political and economic life propose a sustainable development, operationally defined as
a green economy concept [Barbier 2010; Ocampo 2011]. [Streeck 2011; Krugman 2009; Roubini,
Mihm, 2011] [Stiglitz, 2010].

e It has failed the fragile ecological systems on which we depend for survival. It has failed,
spectacularly, in its own terms, to provide economic stability and secure people’s livelihoods. Today’s
world is characterized by the degradation of forests, lakes, and soils, conflicts over land use, water
quality, fishing rights and the concentrations of carbon in the global atmosphere. And we face these
tasks with an economy that is fundamentally broken, in desperate need of renewal. In these circum-
stances, a return to business, as usual, is not an option. Prosperity for the few founded on ecological
destruction and persistent social injustice is no foundation for a civilized society. The global crisis
challenged the dominant economic model to its foundations [Jackson, 2009].

e The new trends in the economy are already a fact. We can see sustainable banking, eco-taxes,
green investment funds, green public procurement, eco-innovations in industry, low carbon economy,
alternative sources of energy, etc.
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e  There is a “growing recognition that achieving sustainability rests almost entirely on getting
the economy right.” It also emphasizes the crucial point that economic growth and environmental
stewardship can be complementary strategies. The concept of green economy should be seen as con-
sistent with the broader and older concept of sustainable development, which has been mainstreamed.
The specificity of the broader concept is associated with both its holistic character, as it encompasses
the three pillars of development — economic, social and environmental — and its particular focus on
inter-generational equity [Ocampo, 2011].

e  The concepts of green economy and green growth is the understanding that the benefits of
environmental sustainability outweigh the costs of investing in and protecting the ecosystems, so that it
is possible to have a win-win or “double dividend” strategy of growth with environmental sustaina-
bility, and even win-win-win or “triple dividend” strategy that also includes poverty eradication and
broader improvements in social equity. This is interesting from the point of view of policy makers
because they have to deal with many dimensions of the crisis and the idea of sustainable development
is offering the path to transforming economy but also to support citizens and environment. [Ocampo,
2011].

e  Green growth is closely related to the concept of a green economy which UNEP defines as
one in which “growth in income and employment should be driven by public and private investments
that reduce carbon emissions and pollution, enhance energy and resource efficiency, and prevent the
loss of biodiversity and ecosystem services

e There is a growing debate among scholars about the importance of green economy concept
for future development policy. Below the author presents few of them: “The concept of a green
economy is crucial for guiding policies for sustainable development since it goes to the heart of the
matter: organize economies in ways that fit local and global ecological prerequisites and long-term
dynamics”. “A ‘green economy’ concept is an essential step towards the transition to a resilient and
sustainable economy. [Mol, Sonnenfeld, Spaargaren , 2011].

e  However, it does not go far enough as long as it does not address the dilemma of economic
growth: every expansion of economic activity implies more stress on the planet’s ecosystems”
[Pirgmaier, Fulai et al., 2011].

e “The ‘green economy ‘concept is useful to the extent that it engages policymakers, econo-
mists, and businesses in critical dialogue with other stakeholders to compare alternative pathways for
development. The comparison should then consider economic criteria alongside social, political,
cultural and ecological criteria, and how ‘business-as-usual’ development and more sustainable al-
ternatives trade off. By recognizing that the economy is a subsystem of human society which is itself a
subsystem of the environment, the green economy concept helps to prioritize sustainable development
and resource management on decision makers’ agendas, influencing their thinking and giving them a
mandate to ensure that our economic activities do not exceed environmental tipping points [Polzin,
Kostka, Fulai et al., 2011]. [Fulai et al., 2011].
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The green economy can also be viewed as a set of principles, aims, and actions, which
generally include: [ECLAC, 2010; EEA, 2010; UNEP 2011a; and OECD, 2011a]:

e Equity and fairness, both within and between generations;

e Consistency with the principles of sustainable development;

e A precautionary approach to social and environmental impacts;

e An appreciation of natural and social capital, though, for example, the internalization of external
costs, green accounting, whole-life costing and improved governance;

e Sustainable and efficient resource use, consumption and production;

e A need to fit with existing macroeconomic goals, through the creation of green jobs, poverty
eradication, increased competitiveness and growth in key sectors.

Resource efficiency in green economy in the following:

e Resource efficiency is implicit in the green economy' s principle of sustainable and efficient
resource use, consumption and production. the transition to a green economy depends on meeting the
twin challenges of maintaining the structure and functions of ecosystems (ecosystem resilience) and
finding ways to cut resource use in production and consumption activities and their environmental
impacts (resource efficiency). More specifically, resource efficiency means achieving a desired in-
creased level of output with a reduced level of human, natural or financial inputs. It is a necessary
criterion for a green economy, although it may not be sufficient, as it may still allow resource use to
increase in absolute terms, which indeed has been the case for most countries in recent decades
[OECD, 2011c].

e Compared to a green economy, measures of resource efficiency are easier to define (UNEP,
2010a). At the macroeconomic level, indicators such as gross domestic product (GDP) per resource
use highlight the relationship between resource use and economic output. Nevertheless, differences in
interpretation remain, with only a few countries formally defining the term ' resources' in policy. Some
include both renewable and non-renewable resources, while others use a narrower term ' raw materials'
which includes fossil fuel reserves. Neither a clear definition nor a common understanding of the term
" resource efficiency' appears to be in place [EEA, 2011].

Green economy priorities regarding economy and resources efficiency, as following
as Y Renewable energy (including hydropower, biofuels, and biomass); (2) Energy efficiency; Mo-
bility (air quality, emissions, and noise); (3) Industry (emissions and waste); (4) Innovation; (5) En-
vironmental Impact Assessment (EIA) and Strategic Impact Assessment (SIA); (6) Governance (in-
cluding institutional arrangements and multilateral environmental agreements) and environmental
performance reviews; (7) Corporate Social Responsibility (CSR) and environmental reporting; (8)
Mining. (9) Resource efficiency, use of natural capital (including forestry, agriculture, urbanization
linked to the use and degradation of land, soil, water and biodiversity); (10) Water efficiency in in-
dustrial, rural and urban areas; (11) Life-cycle analysis; (12) Environmental accounting; (13) Sus-
tainable consumption and production patterns. (14) Tourism.
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To summarize: a global green economy transformation will require substantial financial
resources [UNEP 2011]:

¢ Additional investments required will likely be in the range of 1 to 2.5% of global Gross Domestic
Product (GDP) per year from 2010 to 2050. A considerable amount of investment will be needed in
energy supply and efficiency, particularly in greening the transport and buildings sectors.

e Financial investment, banking, and insurance are the major channels of private financing for a
green economy. The financial services and investment sectors control trillions of dollars that could
potentially be directed towards a green economy. More importantly, long-term public and private
institutional investors, banks and insurance companies are increasingly interested in acquiring port-
folios that minimize environmental, social and governance risks, while capitalizing on emerging green
technologies.

e The rapid growth and increasingly green orientation of capital markets, the evolution of emerging
market instruments such as carbon finance and microfinance, and the green stimulus funds established
in response to the economic slowdown of recent years, are opening up space for large-scale financing
for a global green economic transformation.

e The role of the public sector is indispensable in freeing up the flow of private finance towards a
green economy. The governments and multilateral financial institutions should use their own resources
to leverage financial flows from the private sector and direct them towards green economic opportu-
nities.

ePublic finance is important for triggering a green economic transformation, even if public re-
sources are significantly smaller than those of private markets.

e Development finance institutions can allocate significant proportions of their new lending towards
financing green economy transition projects.

2.5.1. Agricultural strategic objectives for a green economy

¢ Greening the Economy with Agriculture refers to increasing food security (availability, access,
stability, and utilization) while using fewer natural resources, through improved efficiencies
throughout the food value chain. This can be achieved by applying an ecosystem approach to agri-
culture, forestry and fisheries management in a way that addresses the multiplicity of societal needs
and desires, without jeopardizing options for future generations to benefit from all goods and services
provided by terrestrial and marine ecosystems [® (& {111

e Information on strategic objectives, targets, and indicators in resource-efficiency assessments
shows a large variety of approaches, directions, and level of detail. Strategic objectives for resource
efficiency tend to be fairly general in nature, most often referring to ensuring sustainable use of natural
resources; improving energy efficiency; increasing recycling of waste, and waste preven-
tion/decoupling waste and growth. Other fairly common objectives include sustainable management of
minerals; improving resource efficiency; reducing energy use; increasing the share of renewable en-
ergy; improving water quality; reducing the use of water; and protecting biodiversity.
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2.5.2. Green growth

Green growth is “growth that is environmentally sustainable”. It is efficient in its use of natural re-
sources, clean in that it minimizes pollution and environmental impacts, and resilient in that it accounts
for natural hazards and the role of environmental management in preventing physical hazards and
excessive commodity price volatility. Green growth is a tool to achieve sustainable development, not a
competing paradigm. It offers a development pathway that reconciles the urgent need for sustained
growth with the imperative of avoiding lock-in to unsustainable growth patterns and irreversible en-
vironmental damage. Green growth is not anti-growth; it represents a change in how we manage
economies for sustainability.

The concept of green growth has its origins in the Asia and Pacific Region. At the Fifth Ministerial
Conference on Environment and Development (MCED) held in March 2005 in Seoul, 52 Govern-
ments and other stakeholders from Asia and the Pacific agreed to move beyond the sustainable de-
velopment rhetoric and pursue a path of "green growth”. To do so, they adopted a Ministerial decla-
ration (the Seoul Initiative Network on Green Growth) and a regional implementation plan for sus-
tainable development [UNESCAP, 2008]. This commenced a broader vision of green growth as a
regional initiative of UNESCAP, where it is viewed as a key strategy for achieving sustainable de-
velopment as well as the Millennium Development Goals [UNESCAP, 2012].

The green growth approach adopted by the MCED sought to harmonize economic growth with
environmental sustainability while improving the eco-efficiency of economic growth and enhancing
the synergies between environment and economy. As with the green economy, green growth attracted
significant attention as a way out of today's economic doldrums in the aftermath of the 2008 financial
crisis [Green Growth Leaders, 2011].

The goal of inclusive green growth is to reduce poverty, promote equity, and create opportunities
without irreparably harming the environment. In other words, green growth should create a green
economy, which the United Nations Environment Program (UNEP) defines as one “that results in
improved human well-being and social equity, while significantly reducing environment risks and
ecological scarcities.” So the two concepts are intimately linked — two sides of the same coin. Im-
portantly, neither are new paradigms. Both are inputs into sustainable development, the ultimate ob-
jective of growth, development, and environmental policies. The World Bank’s emphasis on growth
aims to draw attention to the fact that continued growth in developing countries is necessary — though
not sufficient — to deliver on the development agenda.

This common vision of green growth/economy as instruments to achieve sustainable development
is being developed further through the Green Growth Knowledge Platform (GGKP), a joint initiative
of the Global Green Growth Institute, the Organization for Economic Co-operation and Development,
UNEP, and the World Bank. The GGKP, which launched in January 2012, is a global network of
researchers and development experts seeking to identify and address major knowledge gaps in green
growth theory and practice. Through widespread consultation and world-class research, the GGKP
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aims to provide practitioners and policy makers with better tools to foster economic growth and im-
plement sustainable development.

3. Challenges and gains of the Egyptian economy heading toward the
green economy

A shift to a green economy pathway could lead Egypt to achieve annual savings of over 1.3 billion
dollars in the agriculture sector, and about 1.1 billion dollars in the water sector, as well as a 13%
reduction in CO, emissions, and a 40% reduction in water consumption, according to a report released
by the United Nations Environment Programme (UNEP).

Launched at the African Ministerial Conference on Environment (AMCEN), the green economy
scoping study for Egypt finds that economic and environmental trends such as declining water share
per capita of over 30% by 2025, solid waste generation increases of 36% since 2000, and natural re-
source depletion of around 3.78% annually, can be arrested and reversed through green interventions
that can accelerate Egypt’s sustainable development. Challenges such as Egypt’s rapidly growing
population - which could reach 100 million by 2020 — coupled with an ecological footprint almost
three times its available bio-capacity, according to the Arab Forum on Environment and Development,
are opportunities to implement an inclusive green economy strategy that can revitalize and diversify
the economy and achieve social equity while also conserving the environment, and improving health
and human welfare. Greening key sectors such as water, agriculture, waste, and energy is an eco-
nomically and environmentally astute course of action. The savings alone make a strong case for a new
policy approach that can decouple environmental degradation from economic development, create
jobs, reduce emissions, attract foreign investment and develop new markets, as well as expected
benefits and policy approaches for greening Egypt’s agricultural, water, energy and solid waste sec-
tors.

3.1. Green Interventions - Agriculture

The agriculture sector currently only contributes about 14% of GDP - compared to 30% in the 1970s —
and as a result of business as usual practices is marred by the loss of agricultural biodiversity, land
erosion and loss of soil fertility. Identified green interventions which can reverse these downward
trends include investing in organic farming; changing cropping patterns; and shifting to modern irri-
gation systems. Directing investments to rural areas will also reduce rural to urban migration and the
pressure this creates on the physical and social infrastructure and services in urban areas, which con-
tributes to enhancing equity, social cohesion and improved distribution of wealth and opportunities,
particularly among the poor and marginalized segments of the Egyptian population.

. Conversion of 20% of the total agricultural land from conventional to sustainable and organic
cultivation amounting to about 1.44 million feddan, could result in a saving of approximately
700, 000 tons of chemical fertilizers annually or 1 billion EGP annually.
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. The potential of producing compost from agricultural residues could provide more than 22
million tons of organic waste annually or 9 billion EGP annually.

. Reducing the area cultivated for rice (or using early maturing varieties) and sugar cane could
lead to water savings of about (4-7) or five billion EGP by 2017.

. It is estimated that using drip irrigation could save up to 40% of water as compared to flood
irrigation. This will result in water savings amounting to about 23 billion m®.

3.2. Green Interventions - Water

Demand for water is increasing at an alarming rate, with water share per capita set to decrease by over
65 %by 2050 as population growth, urbanization, and increased agricultural and industrial activities
continue to increase pressure on an already scarce resource. ldentified green interventions which can
help to reverse this trend include investing in non-conventional water resources development such as
desalination and treated wastewater, and the upgrading and expansion of national water use efficiency.

. Investing in household water saving devices for domestic use including residential building is
estimated to result in water savings between (10% to 20%) or 1.4 billion m® of water savings
annually.

. Other benefits of water efficiency approaches include increased land productivity and yields
estimated at between 20% to 30%.

. Efficiency in the use and allocation of water resulting from good governance and regulatory
framework is expected to result in 10% savings in water consumption estimated at
6.75 billion m*annually.

3.3. Green Interventions - Energy

Since 2007, a gap between energy supply and demand has existed and is expected to continue to in-
crease under the business as usual scenario. Public expenditure on energy subsidies has reached un-
precedented levels, representing about 73% of all subsidies and approximately 21% of the country’s
budget, according to the African Development Bank. Identified green interventions which can help
reverse this trend include investing heavily in renewable energy sources such as solar and wind in-
frastructure to increase the percentage share of renewable energy out of the total energy mix; investing
in energy efficient appliances and equipment by households and economic sectors; and investing in
human resource development, R&D in energy-saving technologies, practices and measures Investing
in renewable energy can be a driver for job creation, with an estimated 75,000 new job opportunities in
solar and wind systems design, manufacturing, operational services, and sales.

. Investing in energy efficiency practices such as the installation of efficient lighting equipment
lead to significant energy savings especially that 34% of residential energy consumption is for
lighting purposes.

. Energy efficiency measures in Egypt are expected to result in about 30% in energy savings
estimated at 33 billion kW based on 2012 estimated of energy consumption in Egypt.
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. Reduction in oil consumption by 20% is estimated to cut down CO, emissions by 18 million
tons of CO, annually.

3.4. Green Interventions - Waste

It is estimated that annual solid waste generation has increased by more than 36% since 2000, with an
estimated increase of 3.4% per annum. It reached about 21 million tons in 2010, nine million tons of
which is generated by greater Cairo. The current state of solid waste management is resulting in in-
creased environmental damage and negative impacts on health. Identified green investments which
could reverse these trends include investing in waste to organic fertilizers and waste to biofuel facili-
ties; investing in producing refuse-derived fuel for use as an energy source for cement factories and
other industrial uses; and investing in human resource development, R&D and innovative recycling
technologies and equipment.

4. Conclusion

An average temperature in Egypt during the period (1901- 2012) at about 22.96 C°, with an annual,
statistically increase reached about 0.089 C°, and an average precipitation of about 3.51 mm/year, with
an annual, statistically decline reached about 0.053 mm/year. In addition to average emissions of
carbon dioxide emissions in the period (1990- 2012) at about 129.59 million tons, with an annual
statistical increase reached about 4.995 million tons. These results confirm the previous increase the
temperature, decreased precipitation and increased carbon dioxide emissions, underlines the fact
climatic changes which are affected by Egypt, as Egypt is considered one of the countries most af-
fected by climatic changes. The total methane emissions have been increased statistically with an
annual rate of 2.69%, methane emissions have been increased statistically with an annual rate from the
agriculture reached about 1.83%, thus the proportion of methane emissions from the agriculture sector
in total methane emissions equivalent annually about 1.3%, it is also clear that total nitrous oxide
emissions have been growing at an annual average rate statistically reached about 2.18%, nitrous oxide
emissions from the agriculture sector have been increased by annual rate statistically reached about
3%, consequently proportion of nitrous oxide emissions from the agriculture sector in total nitrous
oxide emissions equivalent annually about 0.17%. Which illustrates the importance of reducing the
emissions of the agriculture sector. The average production of energy in Egypt of 74.42 Mt. Production
of energy in Egypt have been increased by significant statistically an annual rate of 2.7%. While the
average consumption of energy in Egypt of 64.06 Mt. Consumption of energy in Egypt has been
increased by significant statistically significant an annual rate of 4.49%. Also, the average per capita
energy consumption in Egypt have been increased by significant statistically an annual rate of 2.74%,
consumption of 1.000 dollars of gross national product of energy have been increased by significant
statistically an annual of 0.79%. Despite the increase in the use of clean energy by significant statis-
tically an annual rate annually reached about 2.08%, but the proportion of clean energy and renewable
energy of the total consumption of energy have been reduced by a rate annually significant statistically
reached about 0.23%, as a result of the rise of the invasions of Egypt's growing energy in the recent
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years, and lack of capacity to provide a significant contribution to clean energy in total energy uses,
where requires increasing the produced quantities of clean energy quantities and rates of more current,
with increasing rates of consumption of Egypt from energy. Egypt's production of nuclear energy,
energy and non-conventional increased by an annual rate of significant statistically reached about
2.08%, but that the quantity produced from this energy is a small percentage of the total energy pro-
duced.

On the basis of the foregoing, the increase in the consumption of energy and the increase in the
average per capita consumption of energy in Egypt is considered one of the most important reasons
that automatically lead to an increase in emissions of greenhouse gases, especially carbon dioxide,
which confirms the importance of the trend toward clean energy production, orientation toward the
green economy and green growth which will lead to the reduction of emissions of carbon dioxide with
increasing power consumption and increase the gross domestic product (GDP). During the period
(2000- 2014), that an increase in Egyptian GDP by about billion dollars, lead to an increase of total
Egyptian energy consumption by about 0.176 Mt., with an increase of total Egyptian emissions of
carbon dioxide by about 0.5 Mt. Greening the economy with agriculture refers to increasing food
security (availability, access, stability, and utilization) while using fewer natural resources, through
improved efficiencies throughout the food value chain. This can be achieved by applying an ecosystem
approach to agriculture, forestry and fisheries management in a way that addresses the multiplicity of
societal needs and desires, without jeopardizing options for future generations to benefit from all
goods and services provided by terrestrial and marine ecosystems. gains of the Egyptian economy
heading toward the green economy: A shift to a green economy pathway could lead Egypt to achieve
annual savings of over US$1.3 billion in the agriculture sector, and about US$1.1 billion in the water
sector, as well as a 13% reduction in CO, emissions, and a 40% reduction in water consumption.

5. Recommendations

It is recommended that research several recommendations, as follows:

11 To develop new types of high temperature, salinity and drought conditions that will prevail
under conditions of climate change, and to develop new types of short growth season to re-
duce water needs, as well as to change the dates for agriculture, including appropriate to
weather conditions, as well as cultivation of new items in appropriate The appropriate climate
to increase crop yield of water unit for each crop, such as cultivation of wheat bear the high
temperatures, drought-resistant and agriculture in time with good distribution of items on ge-
ographical areas, and the expansion of winter crops such as lentils, beans, and other municipal,
it is likely that these measures to prevent expected negative effects, or, at least, alleviate the
negative effects.

121 Reduce crop area of wasteful water consumption, or at least not to increase the size of such as
rice, sugar cane, alternative crops and give the same purpose and water consumption and low-
er growth such as the cultivation of sugar beet instead of sugar cane.
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(31 The application of the methods of the best in land management such as improving fork soil

water management and erosion control, plow soil for maintenance, and other farming can have
a major role in carbon sink compensatory mechanism on the contribution of agriculture to
greenhouse gasses.

[4]1 The use of irrigation systems more effectively and provide better protection of coastal areas

and farms, in order to mitigate the effects of climate change.

[51 The completion of the severe shortage of available data and information on the negative ef-

fects of climate change on different sectors of development in Egypt, in particular the issue of
the internal and external migration, and the establishment of a full database continuing to oc-
cur, in advance of the study, to encourage scientific research and technology in all issues re-
lated to climate change and develop specific plans and financing is clear.

[6] Attention regionalization studies where can know the ways in which to overcome, or, at least,

[1]

(2]

(3]

[4]

(5]
(6]

[7]
(8]

(9]

alleviate the shortage in crop productivity adversely affected by this phenomenon.
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