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Abstract. Energy and energy security are strategic goals for various countries of the world
because energy is an important component of life. As the energy problem is gradually aggravating
worldwide, especially with the increasing demand for it by a large percentage, and it is expected that
these percentages will rise significantly during the coming period because of population growth and
the significant increase in the number of various industrial and service establishments. Currently,
most countries are seeking to rationalize in energy consumption, and to search for alternatives
to energy sources. Hence, there is a keen interest in energy sources and their alternatives. In this
study, energy sources and their alternatives in Jordan were identified in order to get an adequate
idea of what is available in Jordan from this area. Jordan is one of the poor countries in traditional
energy sources, and one of the countries most affected by the high prices and the shortage in the
production of crude oil and other energy components, and its negative repercussions on the
Jordanian economy, as Jordan imports oil and natural gas from neighboring countries 90 % of its
needs Energy, which is approximately 8 %-10 % of GDP. This study attempts to shed light on the
existing energy sources in Jordan with the aim of exploring ways to improve the energy situation
in the country by increasing reliance on renewable energy alternatives such as wind and solar energy
instead of relying on imported oil and gas.
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Introduction

Energy is essential to economic growth, social development, and improved
quality of life in all countries [1]. Energy security and assurance is a top priority
for governments around the world, as energy is the main driver of economic

© AL-Qteishat A.S.A., 2022
m This work is licensed under a Creative Commons Attribution 4.0 International License
https://creativecommons.org/licenses/by-nc/4.0/legalcode

456 INTERNATIONAL EXPERIENCE OF PUBLIC ADMINISTRATION


https://orcid.org/0000-0003-3393-2210
mailto:ahmad_qteishat@hotmail.com
https://doi.org/10.22363/2313-1438-2022-24-4-456-466
https://creativecommons.org/licenses/by-nc/4.0/legalcode

Ane Kmeuwam A.C.A. Bectaux PYJIH. Cepust: ['ocynapctBerHoe n MmyHununansHoe ynpasienue. 2022, T. 9. Ne 4. C. 456465

development. The International Energy Agency (IEA) defines energy security
as the continuous availability of energy sources at an affordable price [2]. Energy
of all kinds is considered the first strategic goal for the countries of the world,
and with the availability of energy, internal stability is achieved in the countries,
as most of the problems of the modern era depend on energy, its sources, and
its availability. From here, the interest in energy appeared in terms of sources,
as different countries of the world began to pay attention to what it contains
of energy sources and try to search for other unexplored sources and new
alternative sources [3].

Jordan is one of the energy importing countries, which increases the ratio
of imported energy to the gross domestic product and leads to great pressures
on the balance of payments and the continued need for foreign currencies to finance
the purchase of energy needs in the Kingdom [4]. Jordan is not as rich in natural
resources as its neighbors, and therefore depends 94 % of its fuel and energy needs
on imports, which equates to about 8.5 % of the country’s GDP in 2017 [5]. Energy
demand in Jordan is also increasing in part due to the influx of 760,000 Syrian
refugees into the country over the past years [6]. Renewable energy in Jordan
is considered a lifeline for the country that imports most of its energy needs, amid
the outbreak of the energy crisis because of the repercussions of the Corona virus
and the Russian-Ukrainian conflict, which caused a significant increase in prices.
In general, there has become an urgent need for countries, especially energy
importers, to rely on a sustainable mix that includes renewable energy to protect
these countries from market fluctuations.

Energy Situation in Jordan

Jordan is facing a high rate of population growth and urban expansion, and this
growth and urbanization will increase the rate of energy consumption. As Jordan’s
population continues to grow and limited amounts of fossil fuels begin to diminish,
it may not be possible to provide the amount of energy Jordan needs by using only
fossil fuels for energy conversion [7].

Jordan imports more than 90 % of its total oil and gas needs to be able
to meet its energy needs [8]. Jordan’s imports of crude oil and its derivatives
and mineral oils recorded about 1.767 billion Jordanian dinars (2.5 billion
dollars), compared to 994.5 million dinars (1.4 billion dollars), during the same
period last year, an increase of about 77 % [9]. Jordan seeks to reduce the fuel
bill, as it has increased gasoline prices in a record manner in recent months,
after the value of imports of crude oil and its derivatives increased by 49.1 %
in the first quarter of this year, compared to the same period in 2021. Oil is the
country’s main energy source, consuming 52 % of the total consumption, followed
by natural gas with 38 %. For this reason, in 2020, the Ministry of Energy and
Mineral Resources launched the energy strategy for the years 2020—2030, which
is based on diversifying energy sources and its forms, in addition to increasing
the contribution of local energy sources to the total energy mix. The main axes
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of the strategy were: security of energy supply, provision of energy at reasonable
prices, reducing energy costs and sustainability, and increasing reliance on local
resources. The strategy indicated that “work will be made to increase the storage
capacities of oil derivatives by 20 % in 2030, in accordance with international
standards. The strategy also focuses on improving the efficiency of energy
consumption in various sectors by 9 % in 2030, in addition to improving energy
efficiency in the water sector by 15 % in the year 2025 [10].

Energy data. Jordan enjoys one of the highest rates in the world in terms
of importing energy from abroad, as it is estimated that more than 90 percent
of the country’s energy needs come from the quantities of oil and gas imported
from neighboring Arab countries. Figure 1 shows Jordan’s primary energy sources
in 2018. It shows us that imported oil and natural gas share the largest 89 % of the
total energy needs, and only 8 % of renewable energy [11]. The problem of securing
energy sources such as oil and gas are considered one of the most prominent
problems of Jordan, which has contributed to regional events in the region recently,
in addition to the economic crises that have afflicted Jordan to an imbalance in its
availability. For example, the import of Egyptian natural gas has stopped, following
the events of January 2011.

Primary Energy Consumption 2018

Imported Electricity 09

Natural Gas
35% Crude Oil and

Products
54%

Renewable Energy Coke ™ Coal
8% 1% 2%

Fig. 1. Primary Energy Consumption
Source: MEMR, 2019 [11]

Energy consumption. Figure 2 represents the distribution of energy by different
sectors in Jordan in 2016. This figure shows that the transportation sector contributes
about 45 % of the total energy consumption. The domestic sector comes in second
place in terms of importance, as its household energy by 23 %, and is distributed
mainly between heating, cooling, lighting, and other uses, while the industrial sector
comes in third place with 21 % [12].
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Fig. 2. Sectoral distribution of energy consumption in Jordan
Source: Dar-Mousa et al., 2019 [12].

Renewable Energy Resources in Jordan

Jordan is considered one of the energy importing countries, which increases the
ratio of imported energy to the gross domestic product and leads to great pressure
on the balance of payments and the continued need for foreign currencies to finance
the purchase of the state’s energy needs, which calls for the search for alternative
sources of traditional energy [4]. High refugee influx, growing commercial and
industrial sectors, and increasing imported fuel costs and the associated greenhouse
emissions have made a clean, sustainable, and affordable energy supply a priority
for the country’s decision-makers.

Having abundant resources is a crucial starting point for renewable energy
development. Significantly affect the operational performance and financial
feasibility of projects. Due to its geographic location, the most available renewable
energy resources in Jordan are solar and wind energy, with potential also for
bioenergy, hydropower, and geothermal energy [13].

1. Solar energy. Among the sources that are referred to by hands in the current
conditions in solar energy, solar energy is the conversion of temperatures from
sunlight through mirrors collected to them into electric volts in a way that maintains
cleanliness and the environment instead of using oil in huge factories to operate
them in what is known as generating electricity. Solar energy does not harm the
environment with fumes and other wastes that are produced from factories, so many
scientists have formed networks and manufactured them to be suitable for collecting
and saving solar energy in special batteries and generators that convert solar energy
into electrical energy, i.e., into volts. Jordan is blessed with a 5 to7 kWh/m2 direct
solar radiation intensity and averages 310 sunny days annually [13], With very high
rates of solar radiation, Jordan is among the most fortunate countries in the world
to exploit this energy. Figure 3 shows the average annual solar radiation in Jordan
during the period 1994-2010 in kilowatt-hours/m2. During the past decade, many
solar photovoltaic farms have been implemented in the country, and the installed
solar energy capacity is currently 2,063 MW, which is 20 % of the total electric
energy consumed in Jordan [14].
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Fig. 3. Map of long-term average of Global Horizontal Irradiation for Jordan (kWh/m2)
Source: Shatnawi et al., 2021 [14].

Jordan relies on solar energy as a major alternative source of energy, in order
to meet its energy needs and to have the largest role in securing energy instead
of other sources. This is evident from the increasing reliance on solar energy in the
production of energy needed for various sectors in Jordan. Figure 4 also shows
us the role of solar energy in energy production in Jordan, where the maximum
participation in 2019 was about 1,100 megawatts [3].

SOLAR ENERGY PARTICIPATION IN
EMERGY MEEDS IN MW

. -
‘Eb.r U %5} 'EE@ %
Aaxtis Title
Fig. 4. Solar energy participation in Jordan energy needs
Source: Alrwashdeh, 2022 [3]
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2. Wind energy. Wind is a clean and inexhaustible resource that is used
to produce energy, and wind energy is energy extracted from the kinetic energy
of the wind by using wind turbines or turbines to produce electrical energy,
it is one of the types of electromechanical energy. Wind energy is one of the
types of renewable energy that has been widely used as an alternative to fossil
fuels. It is abundant and renewable energy and is found in all regions [15].
Jordan’s investment in wind energy as a renewable source of electricity
production began in 2015, with the opening of the first 117 MW project in the
Al-Tafilah region; It is rich and distinct from the rest of Jordan in terms of wind
speed and direction. According to the annual report of the World Wind Energy
Council (GWEC), Jordan ranked third in wind energy production in 2019, with
a production of 190 megawatts. Renewable energy programs are the right choice
for the Kingdom. Lack of hydrocarbon resources and scarcity of water with wind
and sun energy [16]. Relying on the values of wind speed in Jordan, it became
clear to us that wind energy is one of the most types of renewable energy that
can have an effective role in alleviating energy problems in Jordan. As wind
energy contributes to covering the energy required for various sectors in Jordan
as shown in Figure 5. The maximum participation of wind energy in 2019 was
about 400 MW [3].
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Fig. 5. Wind energy participation in Jordan energy needs
Source: Alrwashdeh, 2022 [3]

Figure 6 shows the average annual wind speed in Jordan measured at a height
of 100 meters ranging from 6 to 8 meters per second (m/s), and these high values
of wind speed make several locations in Jordan suitable sites for wind-power
projects [14].
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Fig. 6. Mean wind-speed map of Jordan
Source: Shatnawi et al., 2021 [14]

3. Hydropower. Hydropower is a renewable electrical energy that results from
the conversion of hydroelectric energy into electricity. The kinetic energy of the water
current, natural or resulting from a difference in level, is converted into mechanical
energy by a hydraulic turbine, and then into electrical energy by a synchronous
electric generator. Jordan is known to lack flowing bodies of water, which can
be used to build hydroelectric power stations in vast areas. In Jordan, there are only
two small hydroelectric power stations, one in the King Talal Dam in the northern
region of the country, which has an annual generating capacity of 7 megawatts,
while the other hydroelectric power station is in the thermal power station in Aqaba
and generates 6 megawatts [17]. In 2018, the two plants produced 60 gigawatt-hours
of electricity, which represented 0.4 % of the electricity generated in Jordan [11]. The
elevation difference between the Red Sea and the Dead Sea also provides a potential
water resource of 400—800 MW, which can be exploited via the proposed Dead Sea
Red Sea Canal Project [17].

Conclusion

We can summarize that Jordan is a poor country in terms of traditional
energy sources, and this directly affects its energy needs for various sectors.
It is also known that the demand for energy increases year by year, with the
increase in population growth and the increase in the number of establishments
and industrial sectors. In addition, Jordan has hosted many of Syrian refugees
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in recent years, as well as the negative repercussions of the Corona pandemic,
as well as the Russian-Ukrainian conflict, all of which have had negative effects
on Jordan’s energy security.

That is why Jordan seeks to diversify its energy sources, to find other means
to meet its energy needs, and this, of course, depends on renewable energy. To this
end, the Ministry of Energy and Mineral Resources launched the energy strategy
for the years 2020-2030, which is based on diversifying energy sources and forms,
in addition to increasing the contribution of local energy sources to the overall
energy mix. The main axes of the strategy were: securing energy supplies, providing
energy at reasonable prices, reducing energy costs and sustainability, and increasing
reliance on local resources.

Jordan has abundant local resources of renewable energy, especially solar and
wind energy. Jordan is blessed with a direct solar radiation intensity of 5 to 7 kWh/
m2 and an average of 310 sunny days annually, which makes this type the first and
most important candidate for use to meet the Kingdom’s energy needs. In second
place is wind energy, which is also widely available in Jordan and is used to produce
energy. Relying on the values of wind speed in Jordan, it became clear to us that
wind energy is one of the most renewable types of energy that can have an effective
role in alleviating energy problems in Jordan. Wind energy contributes to covering
the energy required for various sectors in Jordan. We see that Jordan is striving
to adopt new projects in the exploration and development of local renewable energy
sources, with the aim of increasing self-reliance in the issue of energy security.
If the share of renewable energy has increased over the past decade to reach about
20 % of the total electric energy mix, it is expected to reach 30 % by 2030.
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AHHOTaIUs. DHEPTeTHKa U dHepreTudeckas 0e30macHOCTh — CTpaTeTrHuecKas Ieib I pa3HbIX
CTpaH MHpa, BeIlb SHEPTeTUKA — BaKHASI COCTABIIIONIAs XKI3HH. [[0CKOIBKY SHEpreTHYEeCKas Ipo-
0i1eMa OCTENEHHO 000CTPSIETCS BO BCEM MHUPE, 0COOCHHO CO 3HAYMTENILHBIM YBEJIIMUEHHEM CIIpoca
Ha Hee, 0KUIACTCS, IYTO 3TOT POCT B IIPEICTOSIINI IEPUOJ CTAHET €IIIe BEIIIE H3-3a POCTA HACCICHUS
Y YBEIMYCHUS KOJIMYSCTBA PA3IIUYHBIX MIPOM3BOACTBEHHBIX M CEPBUCHBIX MpEANpHUATHi. B HacTo-
siree BpeMsi OOJTBIIMHCTBO CTPAH CTPEMHUTCS PAIMOHAIM3UPOBATh MOTPEOICHUE SHEPTHH U UCKATh
ANBTEPHATUBEI €¢ UCTOYHHKaM. OTCIoZa TMOBBIIICHHBIA WHTEPEC K aNbTEePHATUBHBIM HMCTOYHHKAM
sHeprud. B 3ToM nccrienoBaHuN OBLTH OIIPeIeTICHBI HICTOYHHUKY SHEPTHH U X aJbTepHATUBEI B Mop-
JAHWH JIJIS1 TOTO, YTOOBI TIOJIYYUTh aJICKBATHOE MPEACTABICHUE O TOM, YTO JOCTYITHO B 3TOH CTpaHE
13 PHEPTETHYECKOTO cekTopa. MopmaHus sBiIsieTcss OMHOM M3 OCAHBIX CTPAaH C TOYKU 3PEHUS TpaIu-
[IMOHHBIX HCTOYHUKOB SHEPTHH U OHOH M3 HambOoJiee IMOCTPaJaBIINX OT BEICOKUX IIEH M HEXBAaTKH
MPOU3BOJICTBA CHIPON HEPTH U APYTHX YHEPTETHUCCKUX KOMIIOHCHTOB, a TAKIKE OT MX HETAaTUBHBIX
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TIOCTICACTBUM JJIsl SKOHOMUKH CTPaHbl, HOCKoNbKY Mopaanust nmmopTrupyer HeTbh U ITPUPOTHBIA
ra3 U3 COCEIHUX cTpaH, uto odecrneunBaet 90 % ee noTpeOHOCTEH B SHEPreTUKE M COCTABIISIET MPH-
MmepHO 8 %—10 % BBII. B sToM uccienoBanuu AeaaeTcs HOMbITKA IPOAHATN3HPOBATh CyIIECTBYIO-
M€ NCTOYHUKH PHEPrun B MopiaHuy ¢ LeNbio U3y4YeHHs CIIOCOO0B YITyUIICHUS] SHEPIeTHUCCKOH
CUTyalu1 B 3TOM CTpaHE€ 3a CUCT YBCIMYCHUA UCIIOJIb30BaHUA aJIbTCPHATUBHBIX BO300HOBIISIEMBIX
HCTOYHHMKOB DHEPTUH, TAKUX KaK COJHEYHAsi U BETPOBasi SHEPrHs, BMECTO HCIIOIb30BAHUS MMIIOP-
TUpPyeMbIX He()TH U rasa.

KioueBble ciioBa: pa3BuTHE, CTPATETUsl, JHEPrEeTHYECKast 0€30MacHOCTh, BO30OHOBIISIEMbIE HCTOU-
HUKY SHEPruu, COJIHEUHAsI SHEPrus, BeTpoBas 3Heprus, lopaanus

3asiBiIeHHE O KOH(l)JII/IKTe HHTEPECOB: ABTOp 3asBJIsIeT 00 OTCYTCTBHUU KOH(l)J'H/IKTa HUHTEPECOB.
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Cratps noctynmia B pegakiuio: 01.09.2022. Crarbs npunsaTa k myonukanuu: 01.11.2022.
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