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Global energy consumption  
and importance of renewable resources

Energy is inevitable for human life and a secure and accessible supply of energy is crucial for the 
sustainability of modern societies. Achieving solutions to environmental problems that we face today re­
quires long-term potential actions for sustainable development. Economic growth, along with accompa­
nying structural changes, strongly influences world energy consumption. As countries develop and living 
standards improve, energy demand grows rapidly. Increased demand for appliances and transportation 
equipment, and growing capacity to produce goods and services for both domestic and foreign markets, 
also lead to higher energy consumption. From this perspective, renewable energy resources are in all 
likelihood the one of the most efficient and effective solutions. That is why there is an intimate connec­
tion between renewable energy and sustainable development. This article presents current energy re­
sources data and human activity on it. As energy consumption and economic growth of world is directly 
depends on each other, here the issue about efficiency of energy saving. Active and passive measures 
which can be taken by us, can solve some issues relating to energy consumption problems.
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С.К. Кондыбaевa, Р. Қaбылқaйрaтқызы

Энергияның ғaлaмдық тұтынылуы және қaйтa жaңғыртылaтын ресурстaрдың мaңыздылығы

Энергия көзі қоғaмның өмір сүруіне қaжет, сонымен қaтaр қaуіпсіз және қолжетімді энергия­
мен жaбдықтaу қaзіргі зaмaнғы қоғaмның тұрaқтылығы үшін мaңызды болып тaбылaды. Қaзіргі 
тaңдaғы экологиялық мәселелерді шешуге жету мүмкіндігі тұрaқты дaму aясындa ұзaқ мерзімді 
әлеуетті әрекеттерді тaлaп етеді. Осығaн бaйлaнысты, қaйтa жaңғыртылaтын энергия ресурстaр 
көзі осы мәселені шешудің ең тиімді және жүзеге aсaтын aмaл ретінде қaрaстырылaды. Сон­
дықтaн, қaйтa жaңғыртылaтын энергия ресурстaр көзін пaйдaлaну мен тұрaқты дaму aрaсындa 
тығыз бaйлaныс бaр. Мaқaлaдa aғымдaғы энергия ресурстaры турaлы мәліметтер мен aдaм әре­
кеті турaлы мaғлұмaттaр берілген. Энергияның тұтынылуы мен экономикaның өсуі бір-біріне ті­
келей бaйлaнысты болғaндықтaн, энергияны үнемдеу мәселесі туындaйды. Мaқaлaдa орындaлып 
жaтқaн aктивті және енжaр шaрaлaр осығaн бaйлaнысты кейбір сұрaқтaрды шеше aлу мүмкіндігі 
келтірілген.

Түйін сөздер: энергия ресурстaры, тaбиғи отын көздері, қaйтa жaңғыртылaтын ресурстaр, 
ядролық отын, энергияның тұтынылуы.

С.К. Кондыбaевa, Р. Кaбылкaйрaткызы

Глобaльное энергопотребление и знaчимость возобновляемых ресурсов

Энергия является важной в человеческой жизни, и поэтому безопaсный и доступный зaпaс 
энергии имеет решaющее знaчение для обеспечения устойчивости современных обществ. Дости­
жение решений экологических проблем, с которыми мы стaлкивaемся сегодня, требует долгосроч­
ных потенциaльных действий в интересaх устойчивого рaзвития. В связи с этим, возобновляемые 
источники энергии предстaвляются одним из сaмых действенных и эффективных решений. Имен­
но поэтому существует теснaя связь между использовaнием возобновляемых источников энергии 
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и устойчивым рaзвитием. Стaтья рaссмaтривaет текущие дaнные об энергетических ресурсaх и 
деятельностью человекa по ним. Поскольку потребление энергии и экономический рост мирa не­
посредственно зaвисят друг от другa, в стaтье рaссмaтривaется вопрос об эффективности энер­
госбережения. Предстaвлены aктивные и пaссивные меры, которые могут быть применимы нaми, 
могут решить некоторые вопросы, связaнные с проблемaми потребления энергии.

Ключевые словa: энергетические ресурсы, ископaемые виды топливa, возобновляемые ре­
сурсы, ядерное топливо, потребление энергии.

Introduction

World energy resources  are the estimated 
maximum capacity for energy production given all 
available resources on the Earth. They can be divided 
by type into  fossil fuel,  nuclear fuel  and  renewable 
resources: Fossil fuels are  fuels  formed by natural 
processes such as anaerobic decomposition of buried 
dead  organisms, containing energy originating in 
ancient photoproductin [1]. Coal, oil, and natural gas 
provided 79.6% of primary energy production during 
2002 (in million tons of oil equivalent (mtoe). A 2015 
report studied 20 fossil fuel companies and found 
that, while highly profitable, the hidden economic 
cost to society was also large [2]. The report spans the 
period 2008–2012 and notes that: “For all companies 
and all years, the economic cost to society of their 
CO2 emissions was greater than their after‐tax profit, 
with the single exception of ExxonMobil in 2008.” [3]. 
Nuclear fuel is a substance that is used in nuclear power 
stations to produce heat to power turbo. Heat is created 
when nuclear fuel undergoes  nuclear fission. Most 
nuclear fuels are consisted of heavy  fissile  elements 
that are capable of nuclear fission, such as uranium-235 
or plutonium-239. When the unstable nuclei of 
these atoms are hit by a slow-moving neutron, they 
split, creating two daughter nuclei and two or three 
more neutrons. These neutrons then go on to split more 
nuclei. This creates a self-sustaining chain reaction that 
is controlled in a  nuclear reactor, or uncontrolled in 
a nuclear weapon. The processes involved in mining, 
refining, purifying, using, and disposing of nuclear fuel 
are collectively known as the nuclear fuel circle [4].

A renewable resource is a natural resource which 
replenishes to overcome resource depletion caused 
by usage and consumption, either through 
a  biological process  or other naturally recurring 
processes in a finite amount of time in a  human 
timescale. Renewable resources are a part of Earth’s 
natural environment and the largest components of 
its еcosphеre. A positive life cycle assessment is a 
key indicator of a resource’s sustainability [5]. 

Materials and methods of research. Some 
renewable resources, species and organisms face a 
very high risk of extinction, caused by population 

growth and excessive consumption. It has been 
estimated that more than 40% of all living species on 
Earth are threatened with extinction [6]. As human 
activity grows, more and more energy it needs. The 
U.S. Energy Information Administration’s recently 
released International Energy Outlook 2016 
(IEO2016) projects that world energy consumption 
will grow by 48% between 2012 and 2040. Most of 
this growth will come from countries that are not 
in the Organization for Economic Cooperation and 
Development (OECD), including countries where 
demand is driven by strong economic growth, 
particularly in Asia. Non-OECD Asia, including 
China and India, accounts for more than half of the 
world’s total increase in energy consumption over the 
projection period. Concerns about energy security, 
effects of fossil fuel emissions on the environment, 
and sustained, long-term high world oil prices support 
expanded use of no fossil renewable energy sources 
and nuclear power. Renewables and nuclear power 
are the world’s fastest-growing energy sources over 
the projection period. Renewable energy increases 
by an average 2.6% per year through 2040; nuclear 
power increases by 2.3% per year [7]. 

Our reliance on fossil fuels for energy is one 
of the most hotly debated issues of our generation. 
Because energy that is harnessed to do work is 
usually released as heat, sound, light, or other 
irretrievable forms, we must constantly replenish 
our energy source to keep our machines running. 
The period of unprecedented growth starting with 
the industrial revolution was only made possible 
by tapping the planet’s vast stores of energy. This 
system is inherently unsustainable because we 
consume fuels far faster than the planet can replenish 
them, yet only in the past decade or so has there 
been any serious talk of reaching peak production 
of these energy sources. Since the extraction of 
these fuels itself requires fuel, the returns have 
to be greater than the amount of energy invested. 
As oil wells reach their peak, oil no longer freely 
spouts out of the ground. It becomes increasingly 
difficult and expensive to pull to the surface. This is 
also where energy ties into economic growth. By its 
very nature, our economy is based off of exponential 
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growth. It is under constant pressure by many factors 
such as debt and population growth to continually 
and infinitely expand. What many policy makers 
and, by extension, people, do not understand is that 
continued economic growth in our current system 
is completely reliant on a continuing increase in 

the availability of fossil fuels to perform work. The 
status quo itself exploits unsustainable quantities 
of the earth’s resources, making infinite growth 
impossible. In a physical world there are physical 
limits to the amount of energy available at any given 
time to exploit.

Much of the analysis conducted for the IEO2016 
was done before the release of the U.S. Environmental 
Protection Agency’s final Clean Power Plan (CPP). 
For this reason, the IEO2016 Reference case 
does not include the potential effects of the CPP 
regulations in the United States, analysis that shows 
the potential for significant reductions in U.S. 
coal consumption and increases in U.S. renewable 
consumption compared with the Reference case 
projection. Key tables and figures throughout the 
report provide results that also include the effects 
of the CPP where they differ significantly from the 
IEO2016 Reference case results, based on EIA’s 
analysis of the preliminary CPP rule [7]. Anyway, 
as we can see from figure 1, energy consumption 
demand is going up.

Globally, buildings account for about 40% of 
total annual energy consumption. Most of this energy 
is for lighting, heating, cooling and air conditioning. 
Raising awareness of the environmental impacts of 
CO2 and NOx and chlorofluorocarbon emissions 
has generated renewed interest in environmentally 
friendly cooling and heating technologies. In 
accordance with the 1997 Montreal Protocol, 
governments agreed to waive the use of chemicals 
used as refrigerants that could destroy the ozone 
layer of the stratosphere. Therefore, it was 
considered desirable to reduce energy consumption 
and reduce the rate of depletion of global energy 
reserves and environmental pollution. One way 
to reduce the energy consumption of a building is 

Figure 1 – World energy consumption by 1990-2040 [8]

to design buildings , which are more economical 
in using energy for heating, lighting, cooling, 
ventilation and hot water supply. Passive measures, 
in particular natural or hybrid ventilation, rather 
than air conditioning, can significantly reduce 
primary energy consumption. However, the use 
of renewable energy sources in buildings and 
agricultural greenhouses can also significantly 
reduce the dependence on fossil fuels. Therefore, the 
promotion of innovative renewable applications and 
the strengthening of the renewable energy market 
will help to conserve the ecosystem by reducing 
emissions at the local and global levels. It will also 
help improve environmental conditions by replacing 
traditional fuels with renewable energy sources 
that do not produce air pollution or greenhouse 
gases. The provision of good indoor environmental 
quality (IEQ) while achieving energy and cost 
efficient operation of the heating, ventilating, and 
air-conditioning plants in buildings represents a 
multivariate problem. The comfort of the occupants 
of a building depends on many environmental 
parameters, including air speed, temperature, relative 
humidity and quality in addition to lighting and 
noise. The overall goal is to provide a high level of 
building performance, which can be defined as IEQ, 
Energy Efficiency (EE) and Economic Efficiency 
(CE). IEQ is a perceived comfort condition 
experienced by the residents of a building because 
of the physical and psychological conditions that 
they undergo in the environment. The main physical 
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parameters affecting IEQ are air speed, temperature, 
relative humidity and quality. EE is related to the 
provision of the desired environmental conditions 
while consuming the minimal quantity of energy. 
CE is the financial expenditure on energy relative to 
the level of environmental comfort and productivity 
that the building occupants attained.

The  environmental impact of the  energy 
industry  is diverse.  Energy  has been harnessed by 
human beings for millennia. Initially it was with 
the use of fire for light, heat, cooking and for safety, 
and its use can be traced back at least 1.9 million 
years [9].  In recent years, there has been a trend 
towards the increased commercialization of various 
renewable energy sources. Consumption  of fossil 
fuel resources leads to global warming and climate 
change. In most parts of the world little change 
is being made to slow these changes. If the  peak 
oil  theory proves true, and more explorations of 
viable alternative energy sources are made, our 
impact could be less hostile to our environment.

Rapidly developing technologies can ensure the 
transition of energy production, water and waste 
management, and food production to more advanced 
methods of nature management and energy use 
using methods of systemic ecology and industrial 
ecology [10].

Rapid deployment of renewable energy 
and  energy efficiency  is resulting in 
significant  energy security,  mitigation of climate 
change, and economic benefits In international 
opinion polls, there is strong support for the 
promotion of renewable sources such as solar 
energy and wind energy [11]. At the national level, 
at least 30 countries already have renewable energy 
sources that provide more than 20 percent of the 
energy supply. According to forecasts, national 
renewable energy markets will continue to develop 
actively in the coming decade and beyond. [12]. 
The following table shows increasing  faceplate 
rating, and has utilization factor  that range from 
11% for solar, to 40% for hydropower [13].

Table 1 – Renewable energy global indicators

Selected renewable energy global indicators 2008 2009 2010 2011 2012 2013 2014 2015

Investment in new renewable capacity (annual) (109 USD) 

[14] 182 178 237 279 256 232 270 285

Renewables power capacity (existing) (GWe) 1,140 1,230 1,320 1,360 1,470 1,578 1,712 1,849

Hydropower capacity (existing) (GWe) 885 915 945 970 990 1,018 1,055 1,064

Wind power capacity (existing) (GWe) 121 159 198 238 283 319 370 433

Solar PV capacity (grid-connected) (GWe) 16 23 40 70 100 138 177 227

Solar hot water capacity (existing) (GWth) 130 160 185 232 255 373 406 435

Ethanol production (annual) (109 liters) 67 76 86 86 83 87 94 98

Biodiesel production (annual) (109 liters) 12 17.8 18.5 21.4 22.5 26 29.7 30

Countries with policy targets 
for renewable energy use 79 89 98 118 138 144 164 173

Source: The Renewable Energy Policy Network for the 21st Century (REN21)–Global Status Report [15,16]

Conclusion

Today, searching for new sources of energy is vital, 
as world resources are limited. Not every country can 
afford innovation and new ways of using consumption 
energy. Another reason is human being is wasteful, 
not everyone comprehend that each water drop from 

the sink is important. So, energy conservation is now 
one of the ways to save both money and environment. 
The world’s dependence on fossil fuels is creating a 
problem that will affect generations to come. It is 
important that energy not only be conserved, but 
also that research continues to find cleaner and better 
solutions for future generations.
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