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Abstract  

The increasing demand for energy in the world and its increasing use, especially in the architectural 

sector, and the increasing environmental threats caused by the increase in fossil fuels and the scarcity 

of its resources have provided a suitable platform for the use of renewable energy. All government 

officials and experts around the world, realizing the necessity of this issue, are seeking to increase the 

share of this type of energy and to benefit from it in their energy portfolio program. The purpose of 

this paper is to describe the status of energy production from different sources and its consumption, 

the consequences of current consumption trends, and to identify the effective factors. Not only they 

are not a threat to environmental pollution, but also they are a capability for development and 

exploitation in this sector. The results show that with increasing fossil energy consumption in the 

building sector, environmental pollution has increased and this has provided a vital threat to the health 

of living organisms.   
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1- Introduction 

Statistics in the energy sector indicate a 

significant share of energy consumption in the 

construction sector, which is mostly used for 

cooling, heating and ventilation. Human 

concern today is due to environmental threats, 

in large part due to the use of fossil fuels to 

supply the energy needed in today's 

industrialized world. The solution to the 

problem is using new technologies to convert 

renewable energy to usable energy, which is 

an important infrastructure development 

requirement for clean energy utilization. This 

paper first deals with the perspective of energy 

production and consumption statistics and 

greenhouse gas emissions and then addresses 

the construction sector's share of energy 

consumption and greenhouse gas emissions. 

2- Global status of energy resources and 

forecast of future demand 

Forecasts from the Global Energy Outlook at 

different time horizons (2035, 2040 and 2050) 

indicate that primary energy demand will 

increase, and fossil fuels, including oil, natural 

gas and coal, will continue to have the 

dominant share of primary energy demand, 

despite their declining share in the global mix. 

According to some forecasts, energy 

consumption will increase by more than 50% 

over the next 30 years, much of it attributable 

to non-OECD countries. In the supply sector,  

 

 

the fastest growth will be related to natural gas 

and renewable energies (Manzoor et al., 2014). 

The growth and development of today's world 

countries is undoubtedly influenced by the 

impact of energy on accelerating and 

increasing production. The industrial 

revolution without energy could not have the 

meaning of realization and emergence in 

global development. New technologies and 

enormous industrial developments have 

increased in comparison to the past and 

increased demand for production and 

development. In today's world, human beings 

have realized the need to improve current 

trend to increase production and reduce energy 

consumption.Another issue related to 

development and population growth is the 

increasing trend of urbanization. By definition, 

urbanization is an economic and social process 

that results in the transfer of labor from the 

agrarian economy to the industrial and service 

sectors of the city (Zhang &, 2015). 

Global statistics show an increase in the 

world's population and an economic boom, 

resulting in energy demand and consumption 

globally. This is while energy production 

compared to its consumption is inadequate due 

to the limited underground resources available, 

which ultimately results in a crisis of energy 

supply. (Figure 1) Shows statistics on energy 

status, global demand growth, and projected 

demand growth by 2050 (million tons of crude 

oil equivalent). 
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Figure 1. Global Energy Demand Forecast by 2050 (million tons of crude oil equivalent) (Source: (Alayi et al., 2020))  

 

According to World Energy Organization 

statistics, the total amount of remaining non-

renewable energy sources is 2.5x1024 joules, of 

which a high percentage is fossil and nuclear 

sources, but for renewable energy sources, it is 

equivalent to 3.8 quadrillion joules per year, or 

580 times the Earth's total annual energy needs 

(Seif, 2010). Economists believe that the 

production and consumption of non-renewable 

resources should be as low as possible at 

present. But if there is no energy production 

and consumption in the world, the world 

economy will not move. For this reason, there 

must be an attempt to look for models for 

optimal production from one source 

(Hotelling, 2018).Fossil energy resources are 

scarce in the world, and their excessive 

consumption has reduced their reserves on the 

ground and created environmental crises, such 

as polar ice melts, tornadoes, severe storms, 

increased global temperatures, and impacts on 

the ozone layer. On the other hand, renewable 

energy and new energy sources are very large 

compared to fossil fuels and do not pose a 

threat to the environment. 

3- Prospects for energy consumption and 

greenhouse gas emissions 

Energy consumption accounts for the largest 

share of greenhouse gas emissions in the 

world. Although economic growth and 

development require energy consumption, this 

type of consumption needs to be revised, 

redirected, and managed.Increased fossil fuel 

consumption due to energy demands increases 

greenhouse gas emissions. Reference Scenario 

(Uniform Trend in World Economic Growth) 

in (Figure 2) shows International Energy 

Outlook Report in 2016 that predicts 

significant growth in energy demand from 

2012 to 2040. Emission of CO2 pollution due 

to fossil fuels combustion over a 28-year 

period is also drawn. 
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Figure 2. The Outlook of Energy Demand in the World (Source: author with the help of (Alizadeh et al., 2020)  
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Since the beginning of human history, human 

beings have realized the importance of energy 

for survival and have always attempted to 

supply the energy they need. Energy, as one of 

the factors of production today, plays a major 

role in the growth and development of 

different countries and has played a major role 

in the development of recent human 

civilization. The relationship between energy 

and economic growth is one of the issues that 

has received much attention (Ebrahimi et al., 

2011).According to the 2016 International 

Energy Outlook report, (Figure 3) shows that 

carbon dioxide gas emissions from the energy 

sector are projected to rise from 32.3 billion 

metric tons in 2012 to 35.6 billion metric tons 

in 2020 and 43.2 billion metric tons in 2040. 

Much of this carbon footprint is related to 

fossil fuels and developing countries outside 

the OECD. 
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Figure 3. Carbon dioxide levels and projections to rise by 2040 (Source: Author with the help of (McKeown, 2017)). 

 

Currently, industrialized countries are taking 

renewable energies more seriously due to the 

adoption of stringent environmental laws and 

also due to energy crises (Bahrami et al., 

2013).From consumers’ perspective, energy 

security means, first of all, easy and risk-free 

access to world oil and gas resources. Second, 

these resources are logically diversified in 

terms of geographical area of resources as well 

as transmission routes. Third, oil and gas flows 

are generally provided by points whose 

governments may be stable for a long period 

(Scheepers, 2007).The IAEA considers the 

carbon capture and storage mechanism as an 

important part of global efforts to limit global 

warming by reducing greenhouse gas 

emissions. According to the agency's 

estimates, CO2 emissions could be reduced to 

levels that limit long-term global warming to 

below 2*C. This will be achieved through the 

extensive deployment of low-carbon 

technologies (Vijayalakshmi et al., 2006). 

4- Energy and architecture 

The amount of energy consumed in 

architecture includes the amount of energy 

consumed in heating and cooling systems and 

the provision of hot water and lighting systems 

and electrical appliances in the kitchen. Global 

statistics show the architectural sector's high 

share of energy consumption. In order to 

reduce and conserve energy in architecture, the 

adoption of new technologies is of particular 

importance.The regulations for building 

residential and commercial units in most cities 

are designed to prevent unnecessary energy 

consumption in buildings. In some countries, 

purchases of energy carriers, such as 

electricity, fuel, and water are also subject to 

preferential pricing, again to encourage people 

to consume less. The standardization of the 

consumption of each energy device is another 

way of regulating the energy market in 

countries that goes back to macro energy 

policy in that country. It should be said that 

the mechanisms for implementing the rules 

and the goals set for them must be in full 

agreement (Gann David et al., 1998). 

4-1- Energy demand perspective in 

architecture 

Buildings, as one of the most energy-

consuming sectors in the city, account for 

approximately 40% of the world's annual 

energy consumption. In different countries, 

due to their different characteristics, this sector 

accounts for a different share in energy 

consumption. In the UK, for example, 

buildings account for more than half of all 

energy consumed. The share of energy 
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consumption in buildings in the other EU 

countries and the US is 41% and 36%, 

respectively (Steamers, 2003).According to 

the latest International Energy Outlook up to 

the horizon of 2040 by the US Energy 

Information Bureau in July 2013, worldwide 

home energy consumption is growing at 1.5 

percent annually, from 52 quadrillion BTU in 

2010 to 82 quadrillion BTU in 2040. 

Global reserves at the end of 2008 were about 

1258 billion barrels. Worldwide crude oil 

consumption was about 84.5 million barrels 

per day on average in 2008, and so it would 

have to end the world's crude oil reserves by 

another 42 years.(Figure 4) illustrates the 

energy consumption and primary energy 

demand in terms of final consumption 

segments (billion tons) for comparison, in 

which the significant share of energy 

consumption is in the construction sector, 

indicating the need for attention to this sector 

and the replacement of clean energy sources in 

this sector. 

 

 
Figure 4. Energy Consumption and Primary Energy Demand in Terms of Final Energy Consumption Segments 

(Billion Tons) (Source: (Evins, 2013)).  

 

 

4-2- Final energy consumption in building 

sectors worldwide from 2005 to 2030 

Most of the energy consumption in the 

building, according to (Figure 5), is related to 

cooling systems, and these systems are more 

in demand and consumed in tropical countries. 

  

 Figure 5. Final Energy Consumption in Different Parts of the Architecture in the World (Source (McKeown,2017)) 

 

Energy used in buildings for heating, cooling 

and lighting accounts for more than 40 percent 

of carbon emissions in developed countries. 

Buildings are the areas with the highest 

potential and lowest cost for carbon reduction 

(Zabihi, 2011). 

5- CO2 emissions in architecture 

The concept of sustainable development today 

is the dominant discourse on natural resources, 

energy, and the environment. The element of 

time in this connection becomes even more 

vital if we do not achieve a consensus over the 
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future of the world in today's solutions to 

achieve sustainable development (Walde 

Thomas, 2004).As the demand for energy in 

the building sector and the use of fossil energy 

sources increases, CO2 gas emission is 

increased that is illustrated in (Figure 6). 

Despite the world's approach to renewable 

energy, this threat has an upward trend, and 

this is a warning to the global community 

regarding the increased environmental 

pollution in architecture. 

 

 
Figure 6. CO2 Emissions in the Building Sector from 2000 to 2018 (Source: Author with the help of (Walde Thomas, 2004))  

 

The main environmental problem is the 

emission of toxic chemical pollutants, 

greenhouse gases such as CO2 and other air 

pollutants that has caused climate change and 

environmental pollution, which has a negative 

impact on human health and quality of life. 

Global environmental issues can significantly 

affect the pattern of energy consumption 

worldwide (Bilgen et al., 2008).Considering 

the share of the building sector in increasing 

fossil fuel consumption and its impact on 

increasing global pollution, it is necessary to 

switch to renewable energy because these 

types of energy have unlimited and available 

resources. 

6- Conclusion 

In today's world, energy, as one of the factors 

of production, plays a major role in the growth 

and development of different countries. 

Increased energy demand is influenced by 

industry development, increased world 

population, and decreased fossil fuel 

resources. Energy statistics show a significant 

share of the building's energy consumption for 

cooling, heating and ventilation, and this 

amount of consumption results in an 

unprecedented increase in greenhouse gas 

emissions. Turning to earth-friendly energy 

sources and the use of new technologies that 

can convert renewable energies into usable 

energy is a necessity for the development and 

exploitation of these types of clean energy 

more than ever before. This paper summarized 

the important role of architecture in increasing 

energy consumption and greenhouse gas 

emissions. In order to avoid the environmental 

pollution caused by fossil fuels consumption 

in this sector, the need for renewable energy 

sources is high to significantly reduce 

environmental pollution, while supplying 

energy needs and adapting to the earth. 
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