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 ARTICLE INFO   ABSTRACT 
 Article history: Energy is considered to be one of the most important challenges that face humanity in 

the beginning of the twenty-first century; it is also considered to be the greatest 
difficulty and the most threatening issue against the continuity and development of our 
civilization whose basic pillar depends on the quality and quantity of the energy we 
produce, with the increase of the warnings against a potential global energy crisis as a 
result of the exhaustion of fossil fuels in the presence of the increase of the human 
population and the exhaustion of the natural resources that follows it. This puts the 
human race in a deadlock that is difficult to be passed through if we do not find non-
traditional solutions for a problem that worries those who are concerned with 
environmental affairs. This problem also limits development achievement and affects 
the capability of future generations to meet their needs. Therefore, this research paper 
comes as a serious attempt for finding balanced solutions for a problem resulting from 
the increasing demand of energy that represents an inevitable necessity for the human 
development in the era of informatics from one side, and the available energy sources 
and the consequential and related environmental effects. In the time, in which 
population is increasing and their needs of energy are getting enlarged, the natural 
resources are being exhausted; energy comes in the first place. The construction 
industry is considered to be one of the most prominent industries that exhaust energy. 
This industry exhausts about 50 % of the energy globally produced. It is a huge rate that 
led the persons concerned with this field to try to generate the energy needed by their 
buildings by putting photovoltaic cells on the roofs of their buildings or infixing wind 
turbines in the construction of the building, as it was done in the Bahrain Tower that is 
considered to be a very bold incident. But the most creative and genius solutions is to 
generate energy from the pedestrians' movement as in the Cloud Building in London 
Olympics 2012; it is considered to be one of the best means for generating clean energy, 
and to benefit from the increase of human beings and the conversion of the human 
urbanization towards civilization; this is what is postulated by the research paper 
through the mass gatherings related to the sportive actions as a model that can be 
benefitted from and as an experiment that can be popularized in all the human activities 
such as the commercial markets, the sportive clubs, the headquarters, and houses, as a 
trial to benefit from the continual increase of population and that is related to the 
technical progress. This is postulated by the research as a controversy between the crises 
of the present and the challenges of the future for providing energy through a 
technology that is more compatible with its environmental surrounding 
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INTRODUCTION 

 
The middle of the twentieth century is considered to be a turning point in the human environmental history due to 

the increase of the numbers of humans according to exponential equations that are described as "Population 

Explosion". This led to the increase of the consumption rates of the development results that are goods and services. 

This led to the exhaustion of more energy. Because of the importance of energy for the continuation and development 

of our civilization whose basic pillars depend on the quality and quantity of energy that we produce, the warnings 

against a global energy crisis that would happen increased, in the presence of environmental studies that assure the 

depletion of the fossil fuels in the middle of the twenty-first century. This made the researches of new and renewable 

energy become a top priority of the scientific research. In the time, in which the human population numbers are 

getting increased, the natural resources are getting exhausted, and the need for a greater deal of energy is getting 

increased; taking into consideration the environmental impacts related to the increase of energy production, in 

addition to the environmental impacts of consuming this increasing quantity of energy; the matter that exhausted the 

environmental capacity. This is asserted by the environmental pollution photos provided by the environmental studies 

during the twentieth century; our daily real life asserts these studies and they appear in the horizon of a non-far future. 
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This puts humanity in a deadlock that is difficult to be passed through if we do not find non-traditional solutions for a 

problem that worries those who are concerned with the environmental affairs. This problem also limits the capability 

of the future generations to meet their needs 

 

There is a lack of balance between the increasing demand of energy, and the environmental capability of bearing 

the consequences of producing energy and the negative impacts resulting from this great deal of energy. This 

lack of balance is increasing and multiplying during short periods in a way that threatens the future of the human 

civilization development. However, the research postulates the controversy between the urgent need of the 

global demand of energy, and the economic and environmental crises resulting from producing energy in the 

present time and the challenges of producing it in the future. On the other hand, the research supposes the ability 

of popularizing the technique of producing energy from movement as an available and clean source and that is 

related to the crowded human gatherings as a solution for the energy crisis and the impacts of producing it on 

the environment through the use of a more compatible technology with its environmental surrounding.  

 

Human Race Deadlock: 

    The human population during the first decade of the twenty-first century exceeded seven billion persons; this 

exhausted a great amount of natural resources especially the stock of fossil fuel that represented a principal 

source of energy that contributed to the development of our civilization, as it is considered to be a basic pillar 

for the industrial and the information revolutions. Because of the urgent need of energy to ensure the 

continuation and development of the human civilization, many scientific research have been made in the field of 

energy to measure the expected time span for the depletion of the traditional energy sources; the most prominent 

of which is the report of Rome Club in 1972, whose results were considered to be a real shock and danger alarm 

due to the expectations included in the report. The expectations affect the safety and continuity of the human 

race that is known as the human race deadlock. The report findings are represented in the following principal 

points: the continuous and excessive consumption of the environmental resources will lead to the decrease of the 

global stock of oil, coal and metals. The current and modern industries and sciences will not be able to find 

urgent alternatives for temporary or constant compensation of these energy resources. In addition to the 

continuation of the current approaches of people all over the world, the industrial and pollution levels, food 

production, and exhaustion of the natural resources without change will lead us to the limits of growth on this 

planet in a certain time during the coming hundred years, namely in 2072. The predictions of these problems 

will start to appear as serious environmental problems starting from the thirties and forties of the twenty-first 

century when the human population becomes about eight billion persons; as a consequence of which enormous 

social, economic and environmental problems will appear, and this will lead to the decrease of life quality, 

spread of epidemics and diseases, and the worsening of famines, as one billion persons have problems 

concerning the lack of food and shelter (Figure 1), and this is asserted by the reports of the World Bank"1". 

 

  

 

 

 

 

 

 

Figure (1): Spread of the lack of food and shelter among one billion persons all over the world, most of them are 

from the countries of the third world [1]. 
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New and Renewable Energy: 

 

With the increase of the warning calls against the exhaustion of fossil fuels, the world rushed to find alternatives 

to the traditional energy of fossil fuel, especially after the oil crisis during October War in 1973; different sorts 

of new energy started to appear such as solar energy, wind energy, and wave energy, and their applications 

developed gradually. Despite these speedy endeavors towards better construction that is known as Green 

Construction then the Sustainable Construction; however, construction industry still causes one third of the 

Carbon Dioxide emissions all over the world; this gas is considered to be the main cause of global warming. 

Construction industry consumes half the natural resources and about half the production of energy, in addition to 

a quarter of wood production, and about one fifth of water; this can be illustrated in (Figure 2). This makes us be 

assured that we still look forward to doing more endeavors to find strategies, means and techniques that would 

be more compatible with environment especially in the field of energy. Several construction projects endeavored 

to achieve this aim by generating energy by taking advantage of solar energy or wind energy; the most 

prominent example is Bahrain Trade Center (Figure 3); in which turbines of energy generators were infixed in 

the building as the first experiment to transfer the wind turbines from the wind farms to a building that is full of 

people; this experiment is described as a dare experiment."1" 

 

Energy Crisis in the World: 

Energy is considered to be the basic axis of the countries' economic strength; therefore, the developing countries 

should find sources to produce energy to reach the place of the developed countries, especially the United States 

of America and China that are considered to be in the first and second ranks in producing energy all over the 

world; they have production capacity that exceeds one third of energy global production, of the total energy 

production in its numerous forms. In the same time, they produce more than half the world's production of 

energy that is produced from coal (figure 4); this is considered to be a catastrophic threat to environment and the 

main cause of environmental pollution and global warming. The United States of America whose inhabitants do 

not exceed 5 % of the world's inhabitants cause 25 % of the total gas emissions; therefore, the world, especially 

the greatest countries, should realize the importance of turning towards producing clean energy, including 

generating energy out of movement."5" 
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(Figure 4) The world production of energy  

Source "8" 

The experiment of London Olympics for Generating Energy from Human's Movements: 

In an attempt to limit the carbon emissions and creating eco-buildings that depend on the self-generating of the 

energy needed for operating them, the team of Massachusetts Institute of Technology presented a plan to build a 

digital cloud, as a tourism attraction project above the Olympic Arena in London.  It is a watching platform that 

is hanging in the sky on the form of a cloud; it is a number of network towers; their height is 400 feet; on their 

top, there are plastic bubbles that are used to display the photos and data of the competitors during the Olympic 

games to appear as a watching platform and a public park (Figure 5). One of the distinguishing points in this 

project is that it does not represent any burdens on the National Energy Network, as it depends on the solar 

energy, the wind energy, and the internal movement of humans. The idea of generating energy from humans is 

considered to be the more creative and distinguished idea for this project; as to be benefitted from the feet 

movements of the human beings, whether they are pedestrians or bicycle –riders, as the visitor can mount to the 

project on foot or by bicycle, as the internal space is spiral from the bottom to the top (Figure 6). It is provided 

by a technique to gather energy through the movement of the mounting feet and bicycles (Figure 7); this 

contributes to generating energy that can be used in moving the elevators, as these elevators are to be completely 

full; when these elevators go down, this energy can be benefitted from, by the use of gravity, and to be 

converted into energy. With the expectation that the visitors of this project will reach one million and a half 

million of people annually, and with supposing that 20 % of the visitors will use the elevators, this will 

contribute in saving 12000 kilowatt per hour annually. Thus, the visitors contribute by their movements to 

generate energy through three elevators to convert the kinetic energy to electric energy; this saves 20 MWN 

throughout the year. "6" 
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Figure (7): Using bicycles and elevators as a source to generate energy in the experiment of the Olympics Cloud 

Building in London.   Source: "6" 

In addition, each balloon has its own pneumatic pump that controls the level of air pressure; all these pumps are 

connected with one network, as each pump generates energy through allowing air to enter and exit during the 

daily cycle of heating and cooling resulting from the sun rays. The lateral balloons are insulated by Nanogel and 

they are hotter than the other balloons because of the internal resistance devices. Moreover, there are a network 

of cables that saves energy to the horizontal rings and the supportive steps. Rain water can be benefitted from in 

generating energy by the use of micro-turbines that are to be put in the stream of rain water that is internally 

collected through the balloons fabric network that works as batteries to store the thermal energy. 

Effectiveness of the Experiment in the Shade of the Human Urbanization Future: 

The human urbanization waits for essential changes in the shade of the increase of the immigration of the 

countryside inhabitants to cities. This immigration increased starting from the middle of the twentieth century, 

as the population of the cities that consume food did not exceed only one third of the population. But the 

population of the countryside that produced food, at that time, did not exceed two thirds of the population. But 

the technological progress and the life quality in the cities, if compared to the life in the countryside, especially 

in the developing countries, led the countryside inhabitants to immigrate to the cities searching for work 

opportunities, luxury, and cultural and health care, until this rate reached in 2008 that half the population was in 
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the countryside and the other half was in the cities (Figure 8); this led to a noticeable increase in food prices; this 

led the FAO organization to expect that a food security crisis is going to happen by the thirties of the twentieth 

century; as it is expected that the cities' inhabitants will become two thirds of the world's inhabitants. This 

means that food consumers are twice food producers. This requires the importance of rethinking of the urban 

plans of the new cities; as these cities produce their needs of food; and this means to direct the new cities 

urbanization to the vertical direction; this means that agriculture and fish farms will substitute the dwelling 

lands; this means that the increase of population density in the dwelling areas is the matter that makes the 

experiment be effective in the dwelling buildings in the non-far future, especially with the technological 

progress that helped the humans to be able of taking the vertical approach of the construction in Khalifa Tower 

in Dubai whose height is 818 meters; there are aspirations to construct the Mile-High Tower in Jeddah whose 

height is 1600 meters (Figure 9). However, Japan starts to build a vertical city with a height of 2400 meters; its 

capacity is 2 million persons (Figure 10).  However, many ideas called for designing self-sufficient cities, as the 

attempt of Al Ya'soub City that produces the energy and food it needs by itself (Figure 11); this supports the 

idea of producing energy from the movement accompanying the human activities, as humans will turn in the 

future to vertical urbanization with the high density that fulfils the economic feasibility of the idea."2" 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (8): The increase of immigration from the countryside to cities starting from the middle of the twentieth 

century [2] 
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Popularizing the Experiment to all the Human Activities: 

The experiment can be popularized to all the human activities like the commercial markets that are visited by 

great numbers of people; and it can be transferred to the dwelling buildings with great occupations, in addition 

to the main roads, as it can be benefitted from the movement of the cars on the roads to generate electric energy. 

Many studies have been made and confirmed the ability of doing this by providing the roads with bumps that 

convert the kinetic energy to electric energy (Figure 12). Its idea depends on pressing pistons that moves a 

generator that generates electric energy (Figure 13). The idea can be developed and the range of applying it can 

be widened by providing the footpaths with sensors that converts the vibrations resulting from walking on foot 

to electric energy; some studies looked forward to provide the shoes with energy generators that generate 

electric energy that is sufficient to charge a mobile phone; and that is considered to be a positive indicator of the 

ability of popularizing the experiment on more human activities, in an attempt to transfer the idea to the 

commercial application."7" 
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Figure (12):Bumps that generate electric energy once cars passes on Source (7) 

  

  

 

Figure (13): The mechanism of work of pistons that convert the pressure falling on them to energy [7]. 
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In general, this idea represents the future of the clean energy in our contemporary world. Its importance is 

because it does not need any geographic requirements or natural resources such as sun brightness or wind speed, 

or the existence of marine coasts; it may need the existence of the persons who use energy in order to benefit 

from the movement resulting from their daily activities to generate their needs of energy or a great deal of it. 

Economics of the Experiment: 

The idea is still not commercially applied and is not economically produced until now, but it has a promising 

future when it is widely applied and spread among the architects that adopt applying it to be transferred from the 

phase of experimental application to the phase of economic application, to achieve a low cost for it to be 

allowed to be used by the public. 

The architectural Role in Allowing the Use of the Idea: 

Merging the idea in the architectural designs allows the spread of the idea on a wide scale through connecting 

the application of thought to the daily human activities such as the entrances and passages of the commercial 

markets, sportive playground stadiums, the floors of disco halls, and the practice devices in the sportive halls 

(Gyms); this cannot be achieved unless there is knowledge in the mind of the architect about the capability of 

applying the idea and the techniques of using them and how do they work, and preparing the suitable 

architectural spaces that suit the application of the idea. Thus, the idea is waiting for a promising future in the 

case of the rise of the architectural awareness that adopts applying the idea in the projects with all their 

activities. 

Discussion and Conclusion: 

The research concluded the ability of benefitting from the enormous movement that accompanies the 

human activities in generating energy from a secure and clean source and is related to the increasing 

human density. And Generating energy from movement is the most available source and the most 

connected source to the population density that requires more energy, on the contrary to the solar 

energy that requires certain rates of brightness or the wind energy that requires certain wind speeds or 

the wave energy that is related to the coastal cities. The ability of generating electric energy from the 

movement of pedestrians or the movements of bicycles or the movements of cars is considered to be 

the most modern new and renewable energy forms, and it is the best economically. The experiment is 

considered to be more efficient in the cities that have great human density; this means to get 

benefitted from the human density that is looked at as a burden on environment; it also adds a positive 

dimension to these cities. The experiment can be popularized to get benefit from all the movement 

patterns resulting from the human activities; this can accelerate transferring the experiment to the 

phase of the economic and commercial production. The architectural role plays a principal factor in 

widening the range of applying the experiment through preparing the spaces and the architectural 

projects to contribute to the application of the experiment. 

 

Recommendations: 

1- The necessity of finding alternatives to the fossil fuel that is expected to be exhausted during 

the coming decades without decreasing the capabilities of the future generations or impinging 

upon their wealth through generating energy from renewable energy sources. 

2- Establishing departments in the faculty of engineering that are specialized in the field of 

producing  

3- new energy including the kinetic energy that is considered to be the optimum alternative for 

the cities with high population cities, especially the cities that have not any constituents to 

produce energy from the solar energy, the wind energy, or the wave energy. 

4- Increasing expenditure on the energy researches, especially generating the electric energy 

from the kinetic energy because of the promising aspiration that is waited for, concerning the 
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future of this industry because this industry is not restricted by the requirements of the other 

new energies. 

5- Supporting the experiment and the speed in popularizing it on the commercial markets and 

the sportive clubs as a preparation for popularizing the experiment on the dwelling buildings; 

this accelerates the transfer to the phase of the economic application and the commercial 

production. 

6- Making more researches to study the relation between the generators used in generating 

energy and the extent of compassing its dimensions inside the architectural spaces to raise the 

efficiency and quantity of the produced energy. 

7- Spreading more awareness between architects about the extent of the capability of applying 

the experiment and including their designs on the generators that generate energy out of 

movement. 
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