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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 longterm 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. Кон дыбaевa, Р. Қaбылқaйрaтқы зы

Энер гия ның ғaлaмдық тұ ты ны луы жә не қaйтa жaңғыр тылaтын ре су рстaрдың мaңыз ды лы ғы

Энер гия кө зі қоғaмның өмір сүр уіне қaжет, со ны мен қaтaр қa уіп сіз жә не қол же тім ді энер гия
мен жaбдықтaу қaзір гі зaмaнғы қоғaмның тұрaқты лы ғы үшін мaңыз ды бо лып тaбылaды. Қaзір гі 
тaңдaғы эко ло гиялық мә се ле лер ді ше шу ге же ту мүм кін ді гі тұрaқты дaму aясындa ұзaқ мер зім ді 
әлеует ті әре кет тер ді тaлaп ете ді. Осығaн бaйлaныс ты, қaйтa жaңғыр тылaтын энер гия ре су рстaр 
кө зі осы мә се ле ні ше шу дің ең тиім ді жә не жү зе ге aсaтын aмaл ре тін де қaрaсты рылaды. Сон
дықтaн, қaйтa жaңғыр тылaтын энер гия ре су рстaр кө зін пaйдaлaну мен тұрaқты дaму aрaсындa 
ты ғыз бaйлaныс бaр. Мaқaлaдa aғымдaғы энер гия ре су рстaры турaлы мә лі мет тер мен aдaм әре
ке ті турaлы мaғлұмaттaр бе ріл ген. Энер гия ның тұ ты ны луы мен эко но микaның өсуі бірбі рі не ті
ке лей бaйлaныс ты болғaндықтaн, энер гияны үнем деу мә се ле сі туын дaйды. Мaқaлaдa орындaлып 
жaтқaн aктив ті жә не енжaр шaрaлaр осығaн бaйлaныс ты кей бір сұрaқтaрды ше ше aлу мүм кін ді гі 
кел ті ріл ген.

түйін сөз дер: энер гия ре су рстaры, тaби ғи отын көз де рі, қaйтa жaңғыр тылaтын ре су рстaр, 
яд ро лық отын, энер гия ның тұ ты ны луы.

С.К. Кон дыбaевa, Р. Кaбылкaйрaткы зы

глобaльное энер го пот реб ле ние и знaчи мос ть во зоб нов ляемых ре сур сов

Энер гия яв ляет ся важной в че ло ве чес кой жиз ни, и поэтому бе зопaсный и дос туп ный зaпaс 
энер гии имеет решaющее знaче ние для обес пе че ния ус той чи вос ти сов ре мен ных об ще ств. Дос ти
же ние ре ше ний эко ло ги чес ких проб лем, с ко то ры ми мы стaлкивaем ся се год ня, тре бует дол гос роч
ных по тен циaль ных дей ст вий в ин те ресaх ус той чи во го рaзви тия. В свя зи с этим, во зоб нов ляемые 
ис точ ни ки энер гии предстaвляют ся од ним из сaмых дей ст вен ных и эф фек тив ных ре ше ний. Имен
но поэто му су ще ст вует теснaя связь меж ду ис поль зовa нием во зоб нов ляемых ис точ ни ков энер гии 
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и ус той чи вым рaзви тием. Стaтья рaссмaтривaет те ку щие дaнные об энер ге ти чес ких ре сурсaх и 
дея тель ностью че ло векa по ним. Пос коль ку пот реб ле ние энер гии и эко но ми чес кий рост мирa не
пос редст вен но зaви сят друг от другa, в стaтье рaссмaтривaет ся воп рос об эф фек тив нос ти энер
гос бе ре же ния. Предстaвле ны aктив ные и пaссив ные ме ры, ко то рые мо гут быть при ме ни мы нaми, 
мо гут ре шить не ко то рые воп ро сы, связaнные с проб лемaми пот реб ле ния энер гии.

клю че вые словa: энер ге ти чес кие ре сур сы, ис копaемые ви ды топ ливa, во зоб нов ляемые ре
сур сы, ядер ное топ ли во, пот реб ле ние энер гии.

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.



ISSN 1563-0358                              the Journal of Economic Research & Business Administration. №2 (120). 2017 299

Kondybayeva S.K., Kabylkairatkyzy R.

references

1 Motoaki Sato Thermochemistry of the formation of fossil fuels. The Geochemical Society, Special Publication, #2, 2015. 
2 Chris Hope Measuring fossil fuel hidden costs. University of Cambridge Judge Business School. 23 July 2015. Re-

trieved 2016-06-27.
3 Hope, Chris; Gilding, Paul; Alvarez, Jimena (2015). Quantifying the implicit climate subsidy received by leading fossil fuel 

companies – Working Paper No. 02/2015 (PDF). Cambridge, UK: Cambridge Judge Business School, University of Cambridge. 
Retrieved 2016-06-27.

4 Wikipedia. Free Encyclopedia. https://en.wikipedia.org/wiki/Nuclear_fuel
5 “Management for a Small Planet” by Jean Garner Stead and W. Edward Stead, M.E. Sharpe 2009
6 Water for the World organization report. Retrieved 2009-03-12.
7 What are natural gas liquids and how are the used? USA Energy Information Administration site: http://www.eia.gov/today-

sinenergy/detail.php?id=26212
8 EIA, International energy resources outlook 2016. USA Energy Information Administration site: http://www.eia.gov/out-

looks/ieo/nat_gas.cfm
9 Bowman, D. M. J. S. (2009). “Fire in the Earth System”. Science. 324 (5926): 481–4. Bibcode:2009Sci...324..481B. doi:10.1126/

science.1163886
10 Rabl A.; et al. (August 2005).. Externalities of Energy: Extension of Accounting Framework and Policy Applications. Euro-

pean Commission. Archived from the original (PDF) on 7 March 2012.
11 www.unep.org.
12 REN21 (2013). “Renewables global futures report 2013”
13 MeteoLCD Weblog. A weblog on climate, global change and climate measurement: Electricity generation: very different capacity 

factors. 21 September 2015. Site: https://meteolcd.wordpress.com/2015/09/21/electricity-generation-very-different-capacity-factors/
14 Renewable Energy Policy Network for the 21st Century site: http://www.ren21.net/wp-content/uploads/2015/06/GSR2015_

Figure25.
15 Renewable Energy Policy Network for the 21st Century site: REN21 (2011). “Renewables 2011: Global Status Report”. p. 15.
16 Renewable Energy Policy Network for the 21st Century site: REN21 (2012). Renewables Global Status Report 2012 p. 17.

ли терaтурa

1 Мо тоaки Сaто. Тер мо хи мия фор ми ровa ния ис копaемо го топ ливa // Геохи ми чес кое Об ще ст во. Спе циaльное издa ние. 
– № 2. – 2015.

2 Крис Хоуп Из ме ре ние ис копaемо го топ ливa ск ры тых зaтрaт / Кемб риджс кий уни вер си тет: Школa эко но ми ки и 
прaвa. 23 июля 2015 годa Ис точ ник 2016-06-27.

3 Хоуп, Крис; Гил динг, Пол; Альвaрес, Хи менa (2015). Оп ре де ле ние ко ли че ствa неяв ной суб си дии климaтa для ве ду-
щих компa ний ис копaемо го топ ливa - рaбо чий до ку мент № 02/2015 (PDF). Кемб ридж, Ве ли коб ритa ния: Школa эко но ми ки 
и прaвa, Кемб риджс кий уни вер си тет. По лу че но 2016-06-27.

4 Ви ки пе дия. Сво боднaя эн цик ло пе дия. https://en.wikipedia.org/wiki/Nuclear_fuel
5 “Упрaвле ние для мaлень кой плaне ты» Жaн Гaрнер стид и У. Эдвaрд Стид, М.Е. Шaрп 2009
6 Водa для доклaдa Все мирнaя оргa низa ция. По лу че но 2009-03-12.
7 Что тaкое жид кос ти при род но го гaзa и кaк его ис поль зовaть? сaйт  США Упрaвле ние по энер ге ти чес кой ин формa-

ции: http://www.eia.gov/todayinenergy/detail.php?id=26212
8 EIA, прог ноз Меж дунaродные энер ге ти чес кие ре сур сы США 2016 годa Упрaвле ние энер ге ти чес кой ин формa ции, 

сaйт : http://www.eia.gov/outlooks/ieo/nat_gas.cfm
9 Боу мэн, Д. М. Джи. Эс. (2009). “Пожaр в сис те ме Зем ли”. Нaукa. 324 (5926): 481-4. Bibcode: 2009Sci ... 324..481B. 

DOI: 10.1126 / нaукa.1163886
10 Рaбль A; и дру гие. (Ав густ 2005 г.) Экс тернaлии энер гии: Рaсши ре ние сис те мы бухгaлтерс ко го учетa и по ли ти ки 

при ло же ний. Ев ро пей скaя ко мис сия. Ар хи ви ровaно из ори гинaльно го (PDF) по 7 мaртa 2012 годa.
11 “Глобaльные тен ден ции в облaсти ус той чи вой энер ге ти ки. Ин вес ти ции-2007: Анaлиз тен ден ций и проб лем в 

финaнси ровa нии во зоб нов ляемых ис точ ни ков энер гии и энер гоэф фек тив нос ти в стрaнaх ОЭСР и рaзвивaющих ся стрaнaх». 
www.unep.org.

12 REN21 (2013). “Во зоб нов ляемые глобaльные фью чер сы, от чет 2013”
13 Ме теоЛСД Вебб лог. Вебб лог нa климaт, глобaльное из ме не ние климaтa и из ме ре ние: Вырaботкa элект роэ нер гии: 

очень рaзные фaкто ры мощ нос ти. 21 сен тяб ря 2015 годa Сaйт : https://meteolcd.wordpress.com/2015/09/21/electricity-genera-
tion-very-different-capacity-factors/

14 Сеть во зоб нов ляемых ис точ ни ков энер гии по ли ти ки для сaйтa 21-го векa: http://www.ren21.net/wp-content/up-
loads/2015/06/GSR2015_Figure25.

15 Сеть во зоб нов ляемых ис точ ни ков энер гии по ли ти ки для сaйтa 21-го векa: REN21 (2011). “Во зоб нов ляемые 2011: 
Глобaль ный доклaд о по ло же нии дел”. п. 15.

16 Сеть во зоб нов ляемых ис точ ни ков энер гии по ли ти ки для сaйтa 21-го векa: REN21 (2012). Во зоб нов ляемые Доклaд о 
глобaль ном по ло же нии 2012 С. 17.


