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Abstract 

This paper presents an economic study for a sample of domestic consumers for the electric energy. The sample is selected as 

Egypt to represent the developing countries while the cities inside were chosen as the capital Cairo, Port Said as a marine city 

and a new city. These 3 types of loads have the original official data to introduce in the research. They have too, different area 

and diverse number of living persons as well as separate time length as 38, 24 and 3 years. These 3 samples are selected for 

new families to begin living in. The change of tariff during these times is considered during data analysis. The deduced data for 

winter and summer seasons are accounted for the economic study where the analysis for some months development through 

the selected time is estimated. A comparison between the samples is derived for the costing computations and the summation 

of both energy and cost for all samples is deduced as a new fourth sample to be added in the investigation. A sharp economic 

vision for the effect of both energy and cost density per unit area in m
2
 as well as per person and per room is evaluated and the 

results are analyzed. 
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1. Introduction 

Nowadays, the energy generation is floating on the surface of 

the modern important items on the Glob. So, the 

investigation for energy will be the most desirable theme to 

find out the saving concepts of energy around the world 

although there are a lot of researches and applications are 

appearing every day. However, the advanced countries 

concentrate their force to solve this problem very soon while 

others, especially the developing countries, try to implement 

any new system to save the traditional energy [1]. 

Thus, many advanced countries stepped forward towards the 

efficient methods and models while some of them are 

working hard for the same purpose. On the other hand, there 

are two levels of countries on the globe rather than the 

advanced countries where they may be determined as both 

the poor and the developing countries. Since the item can 

bring the human in the world to a good comfortable life with 

the minimum consumption of energy in general. For deep 

target, the creation of new types of energy which can be 

clean and green within implementation. The renewable 

energy takes an important part in this strategy because the 

natural presence everywhere while the most of developing 

countries have this type without effort. 

However, the direction of power generation towards the 

renewable energy completely cannot be real in the field of 
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Engineering at least nowadays unless the price of 

components of stations of generations for these types 

becomes lower. Otherwise, the cost of generation, 

transmission and distribution would be in the suitable range 

so that the difference between the tariff by the renewable 

sources and that by the traditional energy may be about zero. 

Generally, the minimum tariff would be minimum as possible 

if we encourage, really, the consumers to use the electric 

energy for implementation [2]. 

The energy costing is a known type of both Engineering and 

Economic problems in all countries of the Glob due to the 

modification every day in the style of equipment for control 

or even in protection schemes [3]. Thus, it has been studied 

in details and the characteristics of tariff are defined well. On 

the other hand, the new types of stations and the performance 

of optimal power flow in united electric networks may direct 

the subject of costing for the consumed energy to include the 

varied shapes of load curves [4]. Nevertheless, the daily load 

curves would be a significant tool to represent the item of 

energy consumption in domestic utilizations. This view 

transforms the research to a created zone for applications 

such as the presented paper while the domestic load may 

illustrate well target of the proposed paper. 

However, the price of energy must be updated according to 

the modification in the tariff system in a country. The tariff 

of electric energy in Egypt (as an example) is considered for 

the technology of evaluation where the present investigation 

based this tariff as a sample for all countries like Egypt. The 

principle of tariff for energy consumption has been widely 

investigated for a long time, consequently, this tariff in Egypt 

is based on the striped style as listed in Table A1 (See 

Appendix) for both domestic loads [5]. 

It is important to mention that, there an older tariff before 

that listed in Table A1 where a constant stage tariff has been 

applied. This may be appeared in reference [6] while we here 

will consider it for the corresponding time. However, the 

present paper is interested in the cost analysis for the studied 

cases because the reference [6] analyzed this tariff costing. It 

should be mentioned that the older tariff has been analyzed in 

the reference [6] and so we are going, here, to abort the 

analysis of older tariff. 

2. Problem Formulation 

Recently, the energy takes a wide range for studying and 

research not only in the advanced countries but also in 

Developing Countries of the Glob although the subject is 

difficult and need not only for the financial support but also 

for the qualified scientists. Then the main problem that a 

government faces sometimes is the financial support [7]. 

Nowadays, the developing countries have seen the 

importance of new energy because the traditional fuels 

(Petroleum Products, Coal) will be reduced with time of use 

[7]. So, the reserve fuel may tend to a shortage state although 

the present utilization doesn’t illustrate this problem. Then, 

the study of minimization of energy consumption as well as 

finding new types of fuel may be urgent for all. Thus, the 

problem mainly could be classified into two sectors: the first 

will be the determination new concepts for energy generation 

but the second must be the elimination of nongrammar 

losses. This will be reflected on the citizens life either in 

positive view or in negative effects [8]. 

The last idea would be important especially for the citizens in 

the third world so that the present research is directed 

towards the developing countries. Then, the electric energy 

may be the mirror view for the fuel consumption in these 

developing countries where the study of electric energy 

consumption may lead to a significant conclusion. The 

importance of energy may be appeared through the design of 

load curves to cover the energy requirements [9]. Thus, the 

subject will be analyzed for a real sample in one of the 

developing countries where Egypt may be a good sample to 

represent the third world. However, the sample should be 

target for clarifying the level of life in the countries as well as 

the load could be the domestic one to be a vital view for the 

citizens in the developing countries. 

It should be noted that, the tariff in Egypt (and similarly, in 

all other developing countries) is not the same but the 

financial state economic quality may be approximately the 

same (not exactly) [10]. This can be assumed to put the 

proposed research and the analysis as a view for all of them, 

principally. So, the Egyptian case study may represent the 

developing countries although the style of tariff in all 

developing countries is different from each other’s. the 

presented work clarifies the development in countries 

according to the rationalization concept in the energy 

consumption due the recent system of utilization around the 

world everywhere. 

3. Energy Pricing 

Nowadays, the consumption of electrical energy takes the 

important vision for the standard of living although there are 

distinct types of energy may be always required for citizens 

in either in cities or rural zones. The difficulty of this subject 

in developing countries may be generated at the level of 

financial support for such energy so that a new vision may 

lead us to the interesting solution. The adjustment of the 

energy utilization can be realized through two methods: the 

repricing of the energy and the reduction concept for the 

energy need or consumption [11]. The pricing of energy 
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depends on two sections of cost as given by [6]: 

Ct = Cf + Cv                                (1) 

This equation deals with the costing of energy since it 

depends on two items. Firstly, the fixed cost represented by 

the capital cost of stations (Power Stations, Substations) and 

the connection between them (the transmission system) with 

the ends of utilization (the distribution network). Secondly, 

the cost depends also (as a second pert for the cost) on the 

variable cost (or the running cost), which means the 

consumed power where the presented research is 

concentrated to solve the problem of evaluation for both 

sides (customers and Electricity Company). This is more 

important in some countries as it will be concluded later so 

that a modification for the process of costing may be needed 

and therefore, the problem could be correlated [11]. 

The fixed cost will be omitted out of the study to concentrate 

the analysis on the cost of energy consumption only. The 

process of determination of the tariff contains the average 

price of the energy, which can be specified to each sector to 

cover all possible variations in the loads of customers in the 

deduced shape of the stripes in kWH. The average monthly 

price Pav in the units of L. E. for the total energy (Et) may be 

formulated as a function of the total energy used in the units 

(kWH) by [6]: 

��� = 1/	
 + ∑ ��  ×  kWH�
��
��                 (2) 

This average price should be equivalent to that deduced 

according to the stripes of the customers where they have (m) 

classes for each sector and the price in each can be remarked 

as given in equation 2 [6]. Then, the average price will obey 

the same given expression in equation (2). The new tariff has 

been applied and it contains three independent (Table A1). 

Generally, equation 2 is valid for all classes types of tariffs 

either old or new one because it can be used for each class 

individually. 

The present paper concentrates in the costing level (not the 

pricing) depending on the support modification for the 

energy applications where a real sample is considered for 

study. Otherwise, the investigation of energy generation may 

lead to illuminated view for the level of consumption due to 

the introduced modification of the pricing of energy 

(Electrical Energy) so that the present research is going to 

analyze the energy growth for the selected samples of 

domestic loads aiming an unobstructed view for the subject 

studied. 

3.1. The Investigated Case 

Since the stripe of price inside the total consumption depends 

on the actual period for the measurement, the applied date for 

the recording the consumed energy must be the same each 

month, i. e. a constant cycle of time. This process is very 

difficult due to the manual system for recording so that a 

deflection may be occurred in the determined consumed 

energy. 

Firstly, the selected country was Egypt because it is one of 

the target developing countries. Since there are a lot of 

countries like Egypt, the consideration of Egypt as a sample 

may lead to a suitable conclusion for the developing 

countries. This selection depends on the available data as 

well as the chosen country has different scales for the energy 

consumption in addition to the recent sequential modification 

for the tariff of electric energy (Table A1). So, Egypt 

represents a good suitable example to be taken as a sample 

for the developing countries. Hence, we are going to another 

selection inside Egypt where there are numerous cities with 

various climates to be studied. 

Then, the coastal city may be selected as Port Said City as 

northern place as well as a marine city with a long history of 

energy consumption while Cairo is one of the most known 

capitals not only in the developing countries but also in the 

world. Therefore, these two cities have a long history with 

energy while the recent variation in the energy tariff may 

need a corresponding another third sample. This third 

example may be important although the time of applications 

is small (about 3 years) because the price modification has 

been begun at the same time. On the other hand, the selected 

city will be Cairo since it is the Capital with a great 

consumption not only for electric energy but also for all types 

of energy at all [12]. 

Therefore, the investigation will be accounted for three 

domestic samples because the domestic is related to the 

standard of living and illustrates the human activity in a city 

and so, in the country. Also, the introducing for the new 

appliances in the field of energy utilization is considered 

where the LED innovation devices and appliances such as 

TV, Screen and Lamps were introduced to be treated in the 

last sample. This condition is estimated for the possible 

variety in the domestic loads where these loads represent 

more than one third of the generated power in any united 

electric network. 

3.2. Sample Data 

The three data samples of domestic communities may be 

tailored individually with a certain sequence as the date of 

use so that the first sample will be an apartment located in 

Port Said City. Its area is 90 m
2
 for a living family of 4 

persons. It should be noted that this load data has been 

published completely with data and analysis for the pricing 

processing and its correlation proposed in [3]. Secondly, the 

chosen city will be the capital of Egypt, i. e. Cairo city where 
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the apartment area tends to be about 60 m
2
 for a living family 

consisting of 4 persons. 

Finally, the third apartment could be of area of 120 m
2
 while 

the living persons are 3. Therefore, the possible variety for 

the energy rate consumption relative to the persons would be 

different in any sample from the others, similarly, the energy 

consumption in kWH per m
2
 will be varied, too. The 

influence of each factor on the others can be investigated to 

find out the conclusion for the energy utilization in the 

developing countries. Now, the original data for the selected 

samples are listed in Table A2 (See Appendix) and so, we are 

going to present the data of these three samples for detailed 

analysis. 

3.2.1. The First Domestic Sample (Port Said 

City) 

This sample started at 1980 and still now consumes the 

electric energy where it has a long time of implementation in 

the study. It should be mentioned that; the proposed work 

here depends on the growth of energy consumption and its 

corresponding cost because the target of this paper is the cost 

growth and the cost dependency for energy consumption with 

the new modification of the energy tariff. This sample 

appears to be the best example for such study since it has a 

long time of presence in the duty (about 38 years). The 

original data of Table A2 are shown in Figure 1 for the 

energy consumption while Figure 2 presents the variation in 

the energy cost corresponding. 

 

Figure 1. The general yearly growth of the electric energy for the samples. 

The cost of the energy utilized for the first sample as drawn 

in Figure 2 illustrates the same shape of energy consumption 

in the general profile although the price system differs from 

the undiluted line variation. It should be mentioned that the 

strip system is applied according to the tariff changes in 

Egypt (Table A1) where the variation in the tariff is not linear 

because of the strip system. 

3.2.2. The Second Domestic Sample (Cairo 

City) 

This sample started at 1994 and still now consumes the 

electric energy where it has a suitable time of implementation 

in the study. This sample appears to be a very good example 

for such study since it has a long time of presence in the duty 

(about 24 years). Otherwise, the main readings of the second 

sample are seen in Table A2 (See Appendix), where the 

annual energy consumption is listed with the corresponding 

cost. Also, since the drawing clarifies the data, the contents 

of this Table A2 are drawn in Figure 1 for the energy 

consumption and in Figure 2 for the corresponding cost, 

respectively. 
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Figure 2. The annual cost for the samples. 

3.2.3. The Third Domestic Sample (New 

City) 

Otherwise, the main readings of the third sample are seen in 

Table A2 (See Appendix), where the annual energy 

consumption is listed with the corresponding cost. Also, 

since the drawing clarifies the data, the contents of this Table 

A2 are drawn in Figure 2 for the cost of energy consumption. 

This sample represents the important one because it contains 

the air conditioning appliances in addition to the use of new 

LED technology for both TV and lighting. It is important to 

indicate that, this sample is started at 2015 and still working 

as a new sample to represent the last variation in the electric 

energy tariff in Egypt. This sample uses the air conditioning 

although it depends on LED lighting system. The readings 

reflect the growth of either energy or its price (cost) although 

the sample time length is only three years. 

It is required to note that, the given equation 2 is valid for all 

cases of pricing in Egypt since the first type of pricing as 

Ascending style for a single strip system is applied for the 

past. This system has been investigated in [6] where the 

original data analyzed for the past time. Otherwise, the 

second type (third column in Table) is now valid while the 

present paper used both first and second styles of Table A1. 

Similarly, the third sample is accounted according to the 

second style because it started at 2015. The third style will be 

applied soon for next consumption where it may be started to 

be introduced next year. 

4. Specific Seasons Analysis 

Generally, the measurement of growth for the electrical 

power and so the electric energy may be based on the 

sequence of a certain month during the studied period. Then, 

the present tendency for investigation of the progress of 

either the energy consumption or the corresponding cost for a 

certain month can be estimated since we have the exact data. 

It is important to indicate that, the domestic load curves can 

be classified according to the annual four seasons (Autumn, 

Winter, Spring and Summer) while the profiles of their load 

curves vary in distinctive styles besides the change values of 

the peak. So, the study of seasons may be illuminated by the 

maximum seasons characteristics such as the winter as well 

as the summer where they can reflect the overall vision for 

the load characteristics [4]. Consequentially, the cost of 

energy in these seasons should be the financial view for the 

season loads. Thus, these both seasons would be considered 

for the detailed analysis, especially, for the cost variation and 
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the growth of energy cost for the domestic loads. 

4.1. Summer Season 

However, the summer readings are taken for May, June, July 

and August while the months December, January, February 

and March consider the winter load. Also, all initial data are 

accounted for the energy consumption and for the cost. The 

ultimate results of energy consumption in summer are drawn 

for the sample of Port Said in Figure 3 but the financial cost 

is illustrated in Figure 4 for the same season (summer). 

 

Figure 3. The Summer growth of the electric energy for Port Said. 

 

Figure 4. The Summer growth of the electric energy cost for Port Said. 
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Similarly, the sample of Cairo City would be introduced for 

investigation where the conclusive results for the same 

selected months of the summer have been illustrated in 

Figure 5 for the cost growth while the original data for curves 

have been given in Table A2 (see Appendix). 

 

Figure 5. The Summer growth of the electric energy cost for Cairo. 

Consequentially, the sample of the New City has been 

analyzed according to the initial calculated data while the 

conclusive results are given in Figure 6. It is seen from 

Figure 6 that the summer energy cost is always increasing 

although the duration is only 3 years. Also, we can find that 

the cost accelerated with respect to the previous summer cost 

as well as the rate of rise in the cost is also, increasing. This 

means that the tariff of electric energy is increasing, too. This 

result coincides with the announced tariff (See Table A1). 

 

Figure 6. The Summer growth of the electric energy cost for the new city. 
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4.2. Winter Season 

On the other hand, the choice of the winter loads for study 

can be accounted now for the three fundamental samples of 

Egypt where they are distributed between three cities (Port 

Said, Cairo, and New City) with distinctive characteristics. 

Thus, the data for the sample of Port Said for the energy 

consumption and the corresponding cost for winter season 

can be computed. These data are drawn in Figure 7 for the 

energy consumption and in Figure 8 for the corresponding 

cost in the winter. 

 

Figure 7. The Winter growth of energy for Port Said. 

 

Figure 8. The winter growth of the energy cost for Port Said. 

As we transporting to the next city sample (Cairo), the same duration of months is considered where all data for the winter are 

deduced for the energy cost. The illustration of the conclusive results is shown in Figure 9 while the same action is taken for 

the last sample of the new city. Similarly, the results deduced for the sample of the new city are given in Figure 10. 
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Figure 9. The winter growth for the energy cost in Cairo sample. 

 

Figure 10. The winter growth of the energy cost for new city sample. 

5. Season Analysis 

Since we have analyzed each season individually, we are 

going to compare between them. This comparison is required 

for the investigation of the cost dependency because the 

standard of living may affect for the rationalization. This 

subject may be the strategy one recently since the renewable 

energy becomes the most important energy source. Then, the 

cost growth for both seasons would be significant for 

consumers as well as the generation companies. The ultimate 

results of the cost growth for either winter or summer may be 
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driven as shown in Figure 11 where the original evaluations 

are considered for the samples of Port Said (1
st
) and Cairo 

(2
nd

). The third sample has been eliminated because of the 

small duration. The conclusive results are drawn in Figure 11 

for energy consumption in both seasons. 

 

Figure 11. The Seasons growth of the energy for the samples. 

The curves illustrate the growth of energy consumption 

during them and consequentially, the oscillation performance 

may be appeared. Also, the high oscillation is marked in 4-

points such as winter 1984, 1988, 2002 and 2005 for the Port 

Said sample but these peaks were in 1982, 1985 and 1989 for 

the summer in Port Said sample. On the other hand, the Cairo 

sample indicates that the winter has peaks of energy 

consumption at 2003 and 2006 while the summer peaks were 

at 2004 and 2008. 

The final remarks on these results may be concluded in the 

similar behavior for both samples from the point of repetition 

view. This means that the intervals between peaks of 

maximum energy consumption and, similar in the sequence 

of peak appearance. Contrary, the difference between them 

seems to be the value of each peak in a season to another as 

well as in the same sample for a year peak to another. Thus, 

the energy consumption growth depends mainly on the 

family performance whatever, the maximum energy 

consumption is limited for each sample. This means that the 

ultimate consumption may be defined accurately for each 

family individually [13]. 

6. Specific Cost Growth 

Whatever, the choice of months to be studied can be taken 

according to the effect of the life on the month energy 

consumption. This means that we choose the month that 

presents any season of the year such as January or December 

for winter and June or July for summer. Therefore, the first 

choice would be the month January (representing the winter 

energy) for the three samples as follows. The original data of 

the first sample for the month June are analyzed for study 

and the final equivalent curves. The computed energy cost 

for the samples of Port Said, Cairo and the new city during 

January month is shown in Figure 12 where the maximum 

cost (peak) has been appeared at the year 2002 for the sample 

of Cairo. 

Otherwise, the energy cost for the sample of the new city has 

been given again individually in Figure 13 where the peak 

value of the cost is determined at the year 2017. It is 

remarked that the energy cost for the sample of new city is 

decreased in the year 2018 because of the rationalization 
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philosophy. It must be noted that the summation of all 

samples is tested for analysis so that the summation may be 

given in Figure 12. Its peak overlapped with that of the first 

sample of Port Said so that the sample of Port Said can be 

considered as the first main sample in the present research. 

It should be mentioned that, the March appeared as the 

maximum point of consumption in the sample of Port Said 

(Figure 8) although the corresponding maximum point in the 

sample of Cairo has been appeared in January (Figure 9). On 

the other hand, the December month takes a place in the 

subject of study since its values in both samples appear to be 

a suitable month to be investigated. Thus, the computed 

values for both the energy growth and its mirror values as the 

cost growth through the January month for the durations of 

years (1980 – 2018) are recorded as shown in Figure 12. 

The cost of the energy for the January month as computed by 

the electrical companies (official readings) may be illustrated 

as shown in Figure 6 for the Cairo sample the energy may be 

not required to be drawn. Similarly, the cost for the port Said 

sample is given in Figure 7 where the time length started at 

1980 till now. This data in less time has been studied for the 

item of pricing before in [3]. 

 

Figure 12. The January yearly growth of energy cost for all samples. 

Since the case of the new city is not clear within the drawings 

of Figure 12, an individual curve has been drawn in Figure 

13. So, it is clear from this figure that, a great variation 

between the same month and its next year. This is a fact 

either from the point of view of cost or the energy utilized 

where a fluctuating function has been driven. This means that 

the domestic behavior can be adopted for raising the standard 

of living of the country. This concept may be useful for all 

developing countries where the rationalization concept may 

be implemented in a wide spread system. 
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Figure 13. The annual energy cost for the New City sample. 

Secondly, we are going to consider the second month of 

winter season (February) to be analyzed for the cost level and 

the level of growth as an indicator for the standard of living. 

Now, the sample of Cairo is considered for analysis while the 

energy cost growth for the energy consumption for the month 

February during the margin of time in the tested samples is 

derived. The ultimate results are shown in Figure 14 where 

the swing characteristics have been appeared. It starts at 

about the zero value and followed by a sudden raising up to 

the first maximum of cost. Next, this cost is dropped and then 

repeated the same performance again so that we can define it 

as a cyclic process [14]. 

Similarly, the sample of the new city (for the month 

February) may be required to be emphasized in a single 

drawing because of its small duration of study. The energy 

cost characteristics for the sample of new city are determined 

and the results of computations are shown in Figure 15 where 

its time life is short as 3 years. 

 

Figure 14. The February growth of cost for Cairo sample. 

The February energy may be a prominent level because the weather in Egypt is cold relative to the rest of the year. Then, the 

energy consumption in February is analyzed and the corresponding cost for the sample of Cairo is shown in Figure 14. The 

sample of Port Said is like that of Cairo and thus, there is no need to find out its results. 
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Figure 15. The February growth of the cost for the new city sample. 

Now, we are going to study the cost results of energy 

consumption for the month “March” as one of the months of 

the winter season besides the high maximum recorded for its 

energy consumption as seen before. Then, the initial data for 

this month are defined (See Appendix) where energy and its 

corresponding cost are listed. 

The conclusive results of energy cost in March for the Cairo 

sample are shown in Figure 16 where the maximum point in 

a sharp point on the graph at 2008 (highest). Its second next 

maximum appears at 2012. This means that the winter 

weather may be harder in these times so that a local heat 

energy must be generated. The static electric heaters are the 

main source of heat energy so that the electric energy 

consumption will be directly increased. 

 

Figure 16. The March cost for Cairo sample. 

The summer season may be investigated through the month 

June (representing the summer season) while the original 

data for energy and corresponding cost are given in Appendix 

for both samples of Cairo and Port Said. Also, the growth of 

cost in calculated and inserted with the original data while 

the end results are appeared in Figure 17. It should be 

mentioned that; this Figure 17 illustrates the energy cost for 

the sample of Port Said while the estimated cost growth is 

recorded in Egyptian Pounds (L. E.). 

Since Egypt lies on the middle East area of the Glob, the hot 

weather is the mark there. Then, the summer weather is 

harder where the temperatures may reach 40°C and above. 

This climate needs a high forced air conditioning so that 

either the air conditioners or high-pitched power fanes would 
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be implemented. This is the reason for the appeared cost peaks of energy consumption in the sample under study. 

 

Figure 17. The Data of energy cost for the month June (Port Said Sample). 

6.1. Growth Ratio Progress 

The present research studies the cost growth of the domestic 

energy consumptions and therefore, the effect of the season 

domestic loads on the cost growth however, the energy 

consumption is different not only for each season but also for 

each month. On the other side, the variation in the loads is a 

normal phenomenon due to the variety characteristics of the 

people everywhere. So, the proposed analysis presents the 

diverse effect required for consideration although we study 

the included samples as a mirror for the domestic utilization 

of the electric power in the country itself and the similar 

countries such as the developing countries in the world. 

For simple comparison, the system of ratio as a symbol for 

either the energy yearly change ratio or the energy cost ratio 

represents the unclouded vision for the subject under 

investigation however we can calculate this ratio for both 

seasons (winter and summer) as well as some specific 

months according to the readings in the introduced samples. 

Then, a ratio for the energy consumption (E)i+1 of a specified 

month (i+1) relative to the Energy (E)i of the last month (i) 

may be formulated in the unobstructed expression form: 

Ratio � �
����

��
                                (3) 

Similarly, a ratio for the energy Cost (Cost)i+1 of a specified 

month (i+1) relative to the (Cost)i of the last previous month 

(i) may be formulated in the unobstructed expression form: 

Ratio   �
 ���

 �
                                (4) 
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The above two equations for the ratio can be inserted to 

calculate the both energy and corresponding for the yearly 

change ratio of the standard of living. This may be applied in 

the next paragraphs although one of them would be the same 

for the second one. 

Accordingly, the sample of Cairo is accounted when the 

equation 4 is used for the sample. Then, the computed ratio 

for the cost within the duration under study is illustrated in 

Figure 18 (for the month February) and the reference value 

for the first ratio is illuminated on the graph in the blue color. 

It is seen that; the ratio of the growth is always oscillating up 

and down during the time of study where a dead variation has 

been derived three times as shown. This proves that the 

annual variation for the domestic loads is a normal 

phenomenon which is defined as the diversity characteristic 

for the load curves. 

 

Figure 18. The February yearly change ratio of cost for Cairo sample. 

Consequentially, the sample of Port Said is inserted for the 

same evaluations where the results are drawn in Figure 19. 

The same conclusion derived above is again confirmed due 

to great oscillation around the reference value based on the 

equation 4. However, the sharp variation may be referred to 

the climate of the coast cities not only in Egypt but also, in 

the world. Contrary, the value of the maximum deviation in 

the Cairo sample exceeds the 3 times the equivalent 

maximum ratio of the Cairo sample. In addition, the third 

sample is subjected for the same calculations and then the 

results are given in Figure 20. The short duration does not 

help for the approving or not, but it is illustrated to complete 

the study. 
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Figure 19. The February yearly change ratio of cost for Port Said sample. 

 

Figure 20. The February yearly change ratio of cost for New City sample. 

The estimated annual change ratio of energy cost for the 

month June (Port Said Sample) is given in Figure 21 while 

highlight may be the continuous oscillation in the cost ratio 

of this sample. This may represent the performance of the 

domestic loads in the developing countries. Figure 21 

indicates the normal variation in the domestic loads where 

this month has usually a hot weather. It also proves that, the 

peak variation is going to be decreased with time because it 

began with 8.5 at 1982, 8 at 1984 then about 4.5 at 1992 and 

1996 and finally to 2 at 2006. It is decaying function that 

says a stable energy consumption style because it is directed 

towards the non-variation condition. 
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Figure 21. The estimated yearly change ratio of energy cost for the month June (Port Said Sample). 

6.2. Growth Progress (Per Unit System) 

However, the study is very important for developing 

countries so that the reflection of results (would be deduced) 

must be projected for application. This leads us to study the 

given data for analysis to be useful for all where the per unit 

system is introduced for this target. The analysis would be 

applied in the unitless style where the financial unit could be 

undefined as a pure unit. This means that the units of L. E. or 

Dollars or others will be disappeared in this section of the 

research. Thus, the per unit system is taken as the base of the 

next study in this section and consequentially, the ration 

would have a reference value or in other systems it needs a 

ratio concept for all readings. 

The per unit (P. U.) system represents the most suitable one 

to explain the continues change (not yearly) for any studied 

item so that a clear form may be viewed to answer. So, the 

per unit system for the growth of either the energy 

consumption or the cost of the utilized energy during a 

certain time would be simpler to give an unclouded vision for 

the subject. Then, introducing this P. U. system we can find 

the system of growth of energy according to equation 3 and 4 

in the form: 

E " ��. $. � �
��

�%&'(
                             (5) 

Similarly, the P U Cost (Cost)i of a specified year (i) relative 

to the (Cost)base can be formulated as: 

C " ��. $. � �
 �

 %&'(
                             (6) 

Thus, the estimated growth for the above investigated as 

illustrated in Figure 18, Figure 19 and Figure 21 where the 

base energy will be chosen as the first reading in the original 

data. Also, the cost growth will be accounted in the same 

manner. 

The measurement of the growth in a per unit system 

appears to be the most suitable indicator for the general 

unobstructed vision for the subject investigated because it 

reflects the absolute increase or decrease the quantity 

measured only in an unitless system. Then, the deduced per 
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unit values for the energy growth within the studied 

samples of Egypt as a mirror for the developing countries 

are estimated and the end results are drawn in Figure 22. 

The energy growth in per unit system can be clarified well 

for both the samples and their sum as a new additional load 

where their sum as a load is varying within certain limits 

approximately. The other are varying in diverse ways 

because the first load of Port Said is going to be decreased. 

The Cairo sample is going up while the third one has a short 

duration preventing any real vision. 

 

Figure 22. The Per Unit Growth for the input data (Energy) of all samples. 

Similarly, the determined per unit values for the cost growth 

of the defined samples are consequentially drawn as shown 

in Figure 23 since it is not a mirror view for the energy 

consumption of Figure 22. It is concluded from Figure 23 

that; cost growth of the summation load is going up on 

contrary with the energy consumption. The reason for this 

phenomenon can be referred to the new tariff application in 

the last time of the duration under study. 

The deduced fourth sample as a sum for all original samples 

gives a new performance for the domestic load because it 

takes up without limit till the present time. The deduced 

above behavior for the original samples despite the drawing 

scale is compressed here (Figure 23). Thus, the cost growth 

of domestic energy loads can be organized through the 

application of the modified tariff in a periodic style. This will 

reform the consumption of the fuel required for the 

generation of theses energies. Similarly, the industrial loads 

can be improved on the basis while the other loads of 

commercial and governmental buildings would have 

developed through the rationalization concept. 
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Figure 23. The Per Unit Growth for the input data (Cost) of all samples. 

7. Rate Factors 

Firstly, the study of the profile of each energy consumption 

and its reflection on the energy cost profile (or on the family 

budget) is important to find out the stability of a family for 

the energy utilization and consequentially on the cost. The 

above deduced variation in the energy consumption either for 

energy or for the envelop of maximum cost leads us to go 

with the stability performance of the energy utilization so that 

the oscillation function may be estimated for the cases 

studied. This characteristic can be shown in Figure 24 for the 

decaying curve for the maximum variation in the sample of 

Port Said during the month February inside the tested time. 

The month February is chosen because it represents the 

winter season. Otherwise, a decay concept is shown in Figure 

24 indicating that the readings are going to a constant one for 
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all months of February. This conclusion means a stable energy consumption and consequentially the cost for energy. 

 

Figure 24. The evaluated envelop for the annual maximum change ratio during February of energy cost for Port Said sample. 

Repeating the above calculations but for the Cairo sample, 

we can get the same results despite the slight difference in the 

readings. It should be mentioned that any impurities in the 

original data may be avoided for the correct analysis. The 

ultimate results for evaluated envelop of the maximum cost 

change ratio during February are shown in Figure 25 for 

Cairo sample where a sharp stepper decay in the last duration 

may be remarked on the envelop of maximum readings. 

 

Figure 25. The evaluated envelop for the maximum cost change ratio (February) for Cairo sample. 
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Figure 26. The maximum / minimum change ratio during June of energy cost for Port Said sample. 

 

Figure 27. The maximum / minimum change ratio of energy cost during June for Cairo sample. 

However, the general profile for the change itself for the 

above cases has been analyzed for illuminated view as shown 

in Figure 26 and in Figure 27 for Port Said and Cairo 

samples, respectively. These curves are computed for the 

energy cost in June month across the time included because it 

represents the summer season. The calculation accounted for 

the maximum and minimum in general view and thus, the 

conclusive results of cost of energy change is oscillating 

under the deduced above curves (Figure 24 and Figure 25) 

where this oscillation proves that we really are going to 

stable readings for both season. Socially, we may find that, 

the members of the family take the rationalization technique 

as a basic target for the domestic energy consumption. 

It is needed to say that; the two samples of domestic electric 



42 Sara Nada and Mohamed Hamed:  Economic Service of Electric Energy in Developing Countries: An Egyptian Sample  

 

loads behave in the same manner and the oscillation produced 

proves and confirm the above conclusion about the stability 

condition. The study of energy / cost change ratio appears to 

be an appropriate tool for the consideration of the standard of 

living. Then, the use of cost change ratio is proposed for the 

factors of standard of living from the social point of view. 

Whatever, the last oscillating curves may illustrate the 

variation characteristics under the envelop of change as 

estimated as where the same oscillation for the February 

month can be deduced in a similar shape. 

The two figures (Figure 26 and Figure 27) explain the given 

above two figures (Figure 24 and Figure 25) since the first 

two figures illustrate the connection lines between the 

maximum values of the energy cost during the period of 

study. However, the last curves of Figure 26 and Figure 27 

give these lines besides the lower (minimum) points for the 

same cases where all these points are the estimated results 

from the original data. 

On the other hand, the ultimate results as shown may need to 

be analyzed for a new illuminated view although the 

maximum points are going to be less (Figure 24 & Figure 25) 

to prove the system stability with time. Contrary, the points 

are varying in general in a cyclic manner as shown in Figure 

26 and Figure 27 keeping the maximum points towards the 

decrease character. These two remarks lead us to indicate 

general profile for the mean value of variation without any 

addition of calculations so that a middle way graph is drawn 

to illustrate the deduced view. Thus, the found readings prove 

that the system of energy consumption and consequentially 

the cost have a stable profile however, the rationalization 

would be considered. Generally, the domestic energy 

consumption is going to be less with time due to the grammar 

use of customers although larger amount of energy may be 

needed at first for the beginning requirements. 

7.1. Energy Rate 

From the social point of view, the energy rate can be used as 

one of the factors for the evaluation the standard of living 

because it indicates the actual financial applications in live. 

So, the given examples for the developing countries through 

Egypt may be suitable for such study and consequentially, it 

would be inserted in the analysis. 

7.1.1. Area Base 

However, the area (A) of an apartment plays a significant 

role in the energy consumption (E)i inside, so that the rate 

concept in this study is required to appoint the rate of energy 

consumption per unit area (EA)i in the units of (kWH/m
2
) 

while the mathematical representation for this rate of area 

(EA)i is formulated as: 

E*" �
��

*
                                  (7) 

This formula has been used for the calculation of the 

consumption rate of area where the deduced rates for all 

samples under test have been drawn in Figure 28. It is shown 

that the use of energy in kWH/m
2
 is a variable (not constant) 

during the tested period although there are many places 

changing a little. Whatever, the needle shape has appeared 

many times in all samples so that the consumption density 

may be a family dependent type. 

 

Figure 28. The evaluated energy consumption per unit area for all samples. 
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Thus, the limits of variation for the energy density per unit 

area differs from a sample to another because the style of live 

in developing countries may varies according to people, 

place, time, many other traditions, etc. the maximum energy 

density is about 70 kWH/m
2
 and the minimum tends to be 

zero due to the times of absence of persons in the place. The 

important remark may be the intersection of all curves at a 

common point which means the equality in use of energy. 

However, the maximum value of 70 kWH/m
2
 can be 

proposed for the planning studies in new buildings to save 

the internal apartment energy in future. 

7.1.2. Room Base 

The second factor for the pleasant view of the number of 

rooms (R) on the energy consumption (E)i in the domestic 

loads is the room consumption for the electric energy despite 

the above factor of energy consumption per unit area. Then, 

the expression of this factor as the energy consumption per 

unit room (ER)i can be given by: 

E+" �
��

+
                                    (8) 

Similarly, the end results of computations for the energy 

consumption per unit room are shown in Figure 29 where the 

sum model is inserted too for study. The analysis of the 

curves of both figure (Figure 28 and Figure 29) proves the 

identity of both results. Nevertheless, the maximum annual 

consumption of electrical energy for a room approaches from 

1500 kWH where this can represent 1500 kWH per room / 70 

kWH per m
2 

to indicate 21.4 m
2
. Contrary, the inserted 

apartments were 120 m
2 
/ 3 rooms, 90 m

2 
/ 4 rooms and 60 m

2 

/ 3 rooms while these values give the average room area as 

40 m
2
, 22.5 m

2 
and 20 m

2
, respectively. 

It should be mentioned that, the sample of new city having 

120 m
2
 and room area of 40 m

2
 could be active sample 

because its duration was only 3 years. The results are 

coinciding together since the room area is 20 m
2
 and 22.5 m

2
 

so that the ultimate results found 21.4 m
2
. It is a vital 

conclusion since both rate factors announced the same 

results. Thus, the rate of 70 kWH per m
2
 is proved to be 

proposed for the design of internal electrical networks of an 

apartment generally. 

 

Figure 29. The evaluated energy consumption per unit room for all samples. 
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The intersectional point is occurred in the year 2003 where 

only two samples are works and the third represents the sum 

model one. The third sample of the new city is also intersected 

with the sample of sum model in the year 2016 but this 

intersection is not right. The reason of this condition is that the 

sum model is calculated to be the same as the third sample of 

the new city. Also, the other samples are calculated up to 2013 

and 2015 so that the overlapping is virtual (not real). 

7.1.3. Personal Base 

It is known that the number of family members affects the 

energy consumption (E)i where the dwindling number 

activates in a different manner from the large one. 

Consequentially, the investigation of this effect becomes a 

crucial factor where the mathematical equation for this 

consideration as a personal energy consumption has (EPersonal)i 

been written in the form: 

E,-./0123 " �
��

40.05 ,-./01/
                        (9) 

Similarly, the effect of the number of members of the family 

is indicated above and so, the equation 9 is applied for all 

samples (Port Said, Cairo, New City and the sum model) 

where the conclusive results are drawn in Figure 30. This 

figure proves the above-mentioned conclusion because the 

point of intersection has been appeared at the same time 

2003. It is seen that, the maximum energy for a person 

reaches about 1500 kWH while the same value 

approximately has been deduced for the room. This is a good 

result because the person lives in a room so that the same 

results are find out. This rate for persons is a changeable 

factor and we cannot be proposed it except for the high 

standard of living places. The reason depends on the 

possibility of increase of the family members or the new 

guest presence or any other causes. 

 

Figure 30. The estimated personal energy consumption for all samples. 



 International Journal of Economics and Business Administration Vol. 4, No. 2, 2018, pp. 21-51 45 

 

 

Figure 31. The estimated cost of energy consumption per unit area for all samples. 

7.2. Cost Rate 

Similarly, the rate of energy cost can be used as one of the 

parameters for the evaluation the standard of living because it 

indicates the actual financial requirement in live. Then, the 

given examples for the developing countries through Egypt 

may be suitable for such study and consequentially, it would 

be inserted in the analysis. The same above samples would 

be subjected to such test while the mathematical formula will 

be the same as above but for each item individually. The next 

paragraphs will be given for detailed analysis because the 

cost is the balance factor for the family living, especially in 

the developing countries. 

7.2.1. Area Base 

Similarly, as explained before we can put the cost (C)i for 

each apartment area (A) as a basic item for the analysis. The 

mathematical formula for the cost of energy consumption per 

unit area (CA)i is given in the form: 

C* " �
 �

*
                                (10) 

Since the factor of the cost per unit area is a vital one, we can 

use this equation for the aimed purpose. So, the ultimate 

results are given in Figure 31 for all samples (Port Said, Cairo, 

New City and the sum model) where the results indicate the 

same general profile for the energy consumption per unit area. 

7.2.2. Room Base 

The number of rooms in an apartment must affect the energy 

utilization for lighting at least but we are going to estimate 

the room effect through a factor as above which named the 

cost energy per room (CR)i. This factor may be defined 

mathematically as a function of total energy consumption 

(C)i and the number of rooms (R) consisting the apartment 

according to the formula: 
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C+ " �
 �

+
                                  (11) 

Accordingly, the conclusive results of the room energy cost 

ca be found in Figure 32 where the same general form of the 

area effect of Figure 31 while the same time of the 

intersection point at 2003. This support all above 

computations for all factors studied. 

 

 

Figure 32. The estimated cost of energy consumption per room for all samples. 

7.2.3. Personal Base 

The final factor in this rate section is the personal energy cost 

(CPersonal)i which means the cost of the domestic energy for 

everyone in the family if we assumed that all members of the 

family are equal in the use of energy. In other words, the 

equality between (small, adults and parents) is not real but 

the use of energy to light, cook, wash, etc. may lie in the 

region of equality distribution. The mathematical formulation 

may be given by the equation: 

C,-./0123 " �
 �

40.05 ,-./01/
                       (12) 

The conclusive results using this equation have been shown 

in Figure 33 where another variation may be found. The 

general oscillation of peaks is appeared, and the maximum 

cost of energy is about 130 L. E. per year for the year 2003, 

too, which indicates that the family budget must account this 
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value for everyone, 

 

Figure 33. The estimated cost of energy consumption per a person for all samples. 

7.3. Monthly Rate 

The salary and consequentially the monthly energy cost 

represent a vital factor for a family in the developing countries 

because the salary may be accounted in a lower level relative to 

others. So, the principal factor here within the energy analysis 

for the domestic loads may be necessary for such analysis if the 

energy represents a distinguished role in the family according to 

the standard of living. Then, the estimation of the average values 

for the tested samples are tabulated in Table 1 and Table 2 for 

the results of energy and cost, respectively. These average 

values may be proposed for the study of domestic energy 

consumption in the developing countries. 
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Table 1. The average consumption of domestic energy for the samples under test. 

City Port Said Cairo New City Model Sum 

Total (kWH) 18981.4 8037.97 1310.33 20078.7 

Period (Years) 34 22 3 38 

Per unit area  

Annual Average 24.812 24.3576 10.9192 24.5286 

Monthly Average 2.0677 2.0298 0.9099 2.04405 

Per Room  

Annual Average 558.276 487.15 436.777 572.113 

Monthly Average 46.523 40.5958 36.398 47.676 

Personal Base  

Annual Average 558.276 365.36 436.777 528.387 

Monthly Average 46.523 30.447 36.398 44.03225 

Table 2. The average cost of domestic energy consumption for the samples under test. 

City Port Said Cairo New City Model Sum 

Total (L. E.) 41.2704 58.29917 7.22892 29.9251 

Period (Years) 34 22 3 38 

Per unit area  

Annual Average 1.2138 2.64996 2.40964 0.7875 

Monthly Average 0.10115 0.22083 0.2008 0.0656 

Per Room  

Annual Average 27.31 39.749 96.386 26.578 

Monthly Average 2.2758 3.3124 8.032 2.2148 

Personal Base  

Annual Average 1.2138 52.999 2.40964 26.578 

Monthly Average 0.10115 4.41658 0.2008 2.2148 

 
Therefore, the average values given in the Tables are 

deduced according to the initial data where they represent the 

normal style for the energy consumption in developing 

countries. Also, they may be proposed for the next study for 

the energy consumption in general while the average values 

contain both the summer and winter seasons as a part of the 

total consumption of energy and consequently for the cost of 

these energies. 

8. Conclusion 

The proposed rates for the domestic energy consumption as 

well as for the cost of energy consumption appeared to be 

active factors in the planning purpose view where the results 

of this paper lead to the significate dependency of the 

domestic wiring as a part of the internal apartment network. 

The rates of energy consumption per unit area and 

consequently per room are a very good tool for the evaluation 

of the family requirements and the personal energy 

consumption is very important factor for the saving of the 

public energy requirements. 

However, the use of cost change ratio is proposed for the 

factors of standard of living from the social point of view 

because the domestic energy consumption expresses the 

standard of living especially in the developing countries. 

Since the domestic energy consumption has entitled as one of 

the factors for the standard of living measurements, the rate 

of 70 kWH per m
2
 is approved to be proposed for the design 

of internal electrical networks of an apartment, generally. 

The variation in the requirements of domestic energy 

consumption by seasons is a key factor to determine the 

future level of consumption in the distribution networks 

although it may be neglected leading to the problems of 

electricity supply interruption. 

The study of a month representing a season is an effective 

method since the results of the January and February as a 

month representing the winter season gives the same results 

of the study of four months of the winter. Also, the June as a 

month representing the summer season is an appropriate 

choice for study. 

The determination of the average monthly values for the 

energy consumption and cost gives a correct vision for the 

design and planning rural places. Otherwise, the oscillation 

of readings between maximum and minimum limits tends to 

be stable after a certain period of consumption. 
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Nomenclature 

kWH Kilo-Watt- Hour 

Pav Average monthly cost 

L. E. Egyptian Pound 

Et The total energy 

i & m The strip number and Number of classes in the tariff, respectively. 

R Number of rooms in the apartment 

(n)c Stripes numbers in the class of the tariff 

Pi Price of strip i 

LED Light Emitting Diode 

TV Television 

m
2
 The unit Area measure (meter square) 

(E)i+1 & (C)i+1 Energy and cost of next month (i+1) after the month I, respectively. 

(E)bas & (C)base Energy & Cost value as the base for ratio (its ratio = 1), respectively. 

(P. U.) Per Unit System 

A Area of the apartment in m
2
 

C & Ct, Cf, & Cv Cost, Total Cost, Fixed Cost and Variable Cost 

CPersonal, CA & CR Personal Cost, Cost per unit area and cost for the room consumption, respectively. 

EPersonal, EA & ER Energy per person, per unit area and per room consumption, respectively. 

RatioE & RatioC Energy and cost change ratio, respectively. 

Appendix 

Table A1. Domestic Tariffs in Egypt in L E [1]. 

Strip (kWH) Single stage Strip 
Price (L E / 

kWH) 

Double stage 

Strip 

Price (L E / 

kWH) 
Triple stage Strip 

Price (L E / 

kWH) 

0 - 50 

Ascending price 

0.05 
First Stage 

0.075 

First Stage 

0.11 

51 - 100 0.13 0.145 0.19 

101- 200 0.13 

Second Stage 

 0.19 

201 - 350 0.215  

Second Stage 

 

0 - 200  0.16 0.215 

201 - 350 0.19 0.24 0.42 

351 - 650 0.29 0.34 0.55 

351 - 650   0.55 

651 - 1000 0.53 0.60 0.95 

651 - 1000 0.95 0.95 0.95 

Above 1000 0.67 0.74 0.95 

0 - 1000    Third Stage 0.95 

Table A2. The Annual Energy and corresponding cost for all samples. 

Sample Port Said Cairo New City 

Year kWH L E kWH L E kWH L E 

1980 80.66 1.3773333     

1981 1910.83 35.293667     

1982 3544.5 64.93     
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Sample Port Said Cairo New City 

Year kWH L E kWH L E kWH L E 

1983 1953 36.37     

1984 4076 87.875     

1985 4671 123.086     

1986 2764 74.41     

1987 3335 93.86     

1988 6088 172.14     

1989 4274 142.8     

1990 2115 52.81     

1991 2175 72.38     

1992 3319.25 180.01     

1993 2738.75 188.39     

1994 2738 133.28 41.1207 14.906   

1995 3289 140.97 24.75937 13.139   

1996 2778 223.91 0.26087 3.887   

1997 2679 211.9 0.26087 3.887   

1998 2444 187 0.26087 3.887   

1999 2576 201.63 117.112 8.761   

2000 2570 201.78 467.666 23.383   

2001 2480 190.57 467.666 23.383   

2002 3070 253.1 798.972 75.268   

2003 1800 129.6 2695 291.96   

2004 1700 129.45 2613 220.35   

2005 1160 81.16 3081 297.31   

2006 698.64 39.576 3123 229.87   

2007 655.286 36.05 2652 299.34   

2008 986.07 79.74 2910 355.61   

2009 255.6 25.2 2126 243.38   

2010 255.6 25.2 1493 142.69   

2011 255.6 25.2 1088 94.2   

2012 255.6 25.2 3652 391.9   

2013 234.3 48.1 888 148.08   

2014   2485 310.52   

2015   1428 302.24 775 108.54 

2016     1325 220.31 

2017     1831 538.66 

 

References 

[1] Mohamed Hamed: Future Development for Arabic Energy, 
Egypt, 1999. No. 7779 / 99, ISBN 977-19-8888-3, pp. 303. (In 
Arabic). http://www.askzad.com/, 
https://www.researchgate.net/profile/Mohamed_Hamed8/ 

[2] Sara Nada & M. Hamed: Energy pricing in developing 
countries, Paper 1100869, DOI: 10.4236/oalib.1100869, Pub. 
Date: September 23, 2014, On Access Library Journal 
(OALib), Scientific Research Publishing, Vol. 1, No. 6. PP. (1-
18). http://www.oalib.com/journal/ 

[3] Paul Sims Hauser: On intermittent renewable generation & the 
stability of Australia's National Electricity Market, Energy 
Economics Journal, Volume 72, May 2018, Pages 1-19, 
https://doi.org/10.1016/j.eneco.2018.02.006 

[4] Nasir Aminu, David Meenagh & Patrick Minford: The role of 
energy prices in the Great Recession — A two-sector model 
with unfiltered data, Energy Economics J., Volume 71, March 

2018, Pages 14-34, 
https://doi.org/10.1016/j.eneco.2018.01.030 

[5] Annual Report of the Ministry of Electricity in Egypt, 2017. 

[6] M. Hamed: A correlation concept for the energy cost: A case 
study in Egypt, International Journal of Electric Power 
Systems Research, Elsevier, Romeo: GREEN, Vol. 57, Issue 
1, (2001) 49-57. https://doi.org/10.1016/S0378-
7796(00)00115-2-ISSN 0378-7796 
https://www.sciencedirect.com/science/article/pii/S037877960
0001152 

[7] Sara Nada & M. Hamed: Economic Modeling for the 
Renewable Energy Support, Paper No. 1101360, On Access 
Library Journal (OALib), Vol. 2, No. 2, Scientific Research 
Publishing, DOI: 10.4236/oalib.1101360, Pub. Date: April 17, 
April 2015, pp. 1-16. http://www.oalib.com/journal/ 

[8] Vera Samarina, Tatiana Skufina, Аlexander Samarin and 
Denis Ushakov: Alternative Energy Sources: Opportunities, 
Experience and Prospects of the Russian Regions in the 
Context of Global Trends, International Journal of Energy 
Economics and Policy, Volume 8, No. 2, 2018, (140-147). 



 International Journal of Economics and Business Administration Vol. 4, No. 2, 2018, pp. 21-51 51 

 

[9] Mohamed Hamed & Sara Nada: Analysis of Electric Loads, 
Lambert Academic Publishing (LAP), Germany, (Omni 
Scriptum GmbH & Co. KG.), July 2011, No. 26286, ISBN-13: 
978-3845430225 ISBN-10: 3845430222, pp. 258, Book. 
http://skchka-knig.gq/17119-analysis-of-electric-loads/ 

[10] Vera Samarina, Tatiana Skufina, Аlexander Samarin and 
Denis Ushakov: Alternative Energy Sources: Opportunities, 
Experience and Prospects of the Russian Regions in the 
Context of Global Trends, International Journal of Energy 
Economics and Policy, Volume 8, No. 2, 2018, (140-147). 

[11] Mohamed Hamed: Rationalization, Cairo, 1999. No. 16417 / 
98, ISBN 977-19-7612-5, pp. 186. Book, (In Arabic). 
http://www.askzad.com/, 
https://www.researchgate.net/profile/Mohamed_Hamed8/ 

[12] Nicholas Lee, Hsiang-Jane Su and Ming-Chin Lin: Electricity 
Consumption and Green Mortgage: New Insights into the 
Threshold Cointegration Relationship, International Journal of 
Energy Economics and Policy, Volume 8, No. 2, 2018, (39-
46). 

[13] Energy Vision 2013 Energy transitions: Past and Future, pdf 
(1-52). 
http://www3.weforum.org/docs/WEF_EN_EnergyVision_Rep
ort_2013.pdf 

[14] A Brief History of Energy Use in Human Societies, Chapter 2, 
(1-7), 2013, 9783319207315-c2.pdf 

 

 


