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ABSTRACT 
 

This paper analyzes and presents the solar energy research situation in Jordan. Its findings can be used by researchers, 

politicians, industry, or decision makers to see how much the participation of Jordanian institutions research in the field of 

solar energy and how it compares to other countries. Data about publication and citation records were gathered from Scopus 

database, which helps in outlining and identifying the active institutions and researchers in the field of solar energy in Jordan. 

 

 

1. INTRODUCTION 
Jordan is not open onto the Mediterranean Sea, but 

nevertheless has a Mediterranean climate and a social 

behavior and culture similar to its Arab-Mediterranean 

neighboring countries. Its area is approximately 90 x103 

km2, of which more than 80% is desert [1]. Weather 

conditions are mild but may alter significantly from year 

to year. The rainy season is short and the annual 

precipitation varies from approximately 600 mm in the 

northwest and western regions, where most, i.e. 88%, of 

the country’s population lives, to less than 50 mm in the 

eastern and southern parts, which are extensions of the 

Arabian Desert [2]. Jordan’s population is approximately 

9.5 million and increasing at an annual average rate of 

about 3.6%, which is one of the highest in the world. 

Hence, it is estimated that Jordan’s population will exceed 

11 million by year 2020.  Jordan possesses relatively small 

natural reserves of commercially extractable crude oil and 

natural gas. These satisfy only less than 4% of the 

Kingdom’s primary energy demand. Consequently, the 

country is almost totally dependent on imported oil, and 

this causes a financial burden on the national economy. 

However, Jordan has abundant supplies of new and 

renewable sources, especially solar energy. Nevertheless, 

crude oil has primarily dominated the Jordanian energy 

sector for the last four decades and still does; it has been 

the chief energy source for economic and social 

developments. 

Jordan is facing major challenges in trying to satisfy its 

national energy-demand, and simultaneously reduce 

negative impacts of the financial burden on the economy, 

the environment and social life.  Jordan is a poor country 

in terms of commercial energy sources.  Although 

considerable potential is available in the form of oil shale 

and solar energy.  At present Jordan imports most of its 

energy needs in the form of crude oil and petroleum 

products.  To meet the country’s future energy demands 

requires a long-termed plan based on a well-defined 

strategy, covering the next two or three decades.  This study 

will lead to a better understanding of the current and future 

status of research in the field of solar energy in Jordan. 

Hopefully, the results of this study will be of benefit to 

energy policy makers and those active in research improve 

solar energy work. 

 

2. SOLAR ENERGY IN JORDAN 
Solar energy is a very promising type of renewable 

energy available in Jordan. In the desert region which 

covers more than 80% of the land, the average daily solar 

radiation is about 5.5 kWh/m2/d, and the annual sunshine 

duration is about 3000 hours which makes Jordan globally 

one of the highest solar radiation regions [3].  A very 

promising application of solar energy in Jordan is its use for 

water heating, space heating and cooling, solar 

desalination, sterilization, solar water pumping, solar 

electric power generation for remote areas.  To implement 

feasibility study of a solar energy system, it is very 

important to have weather data (i.e., horizontal and diffuse 

radiation, ambient temperature and wind speed) at the 

proposed site.  Some systems require daily average 

radiation data, but most of the systems require these data in 

short periods (per hour or minutes) to find its performance 

during transient radiation periods. 

Most of the solar energy research works done in Jordan 

on evaluation the performance of the solar thermal systems 

such as the solar water heaters are based on small scale 

experiments and for short periods of time.  The National 

Energy Research Centre in Jordan tested different types of 

renewable energy systems such as: PV water pumping, 
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solar water heating, and windmill water pump in a project 

at Tal-Hassan to improve the supply of clean drinking 

water for human and animal consumption in remote area. 

Some researchers have conducted detailed studies on solar 

tracking surfaces in Jordan [4]. They designed and 

constructed electromechanical sun tracking systems based 

on the open loop method of control.  In a study the 

collected solar energy was measured and compared with 

that on a fixed surface [5].  The two-axis moving surface 

showed an increase in the collected daily total energy of 

up to 41%.  This gain is significant and justifies the use of 

tracking surfaces in certain applications of solar energy in 

Jordan.  Application of solar space heating in Jordan was 

studied by using a solar assisted heat pump. The study 

showed significant savings in energy when using the solar 

assisted heat pump [6].   A computer model of solar 

electric power generation system which uses 

concentrating collector is conducted to evaluate the 

performance of these systems at different sites in Jordan 

[7]. The study showed that such type of system could 

operate efficiently in Jordan when compared with the 

currently operating one in California. Evaluation of using 

parabolic trough technology in the industrial sector was 

studied and showed that it is possible to use simpler design 

of the parabolic solar collector in light industry.  A survey 

of the Jordanian experience in solar energy technologies 

was conducted [8].  The survey focused on the Jordanian 

research and development programs and activities in solar 

energy technologies.  The survey showed that most of 

renewable energy studies and applications will not see the 

light unless there is a real commitment and 

encouragement towards increasing the sharing ratio of 

renewable sources in the national energy mix.  A recent 

study by Jaber et al. [9] evaluated the current status of 

renewable energy sources and systems in Jordan and 

conducted an SWOT analysis, they argued that renewable 

energy policies should be based on an investment program 

and that the government should exert more efforts in 

encouraging the use and implementation of renewable 

energy projects. Other studies on water desalination using 

solar and other renewable energy sources were conducted 

[10-26]. 

In order to contribute in achieving this national goal, 

one necessary method is to establish renewable energy 

centers at different Jordanian universities and research 

centers to conduct research projects on the different 

applications such as: 

 Solar water heating. 

 Solar cells (PV) street lighting. 

 Solar cells (PV) and wind power hybrid water 

pumping system. 

 Solar heating and cooling. 

 Solar water desalination. 

 Solar parabolic trough for thermal applications. 

 Weather station to measure: global and diffuse 

radiation, wind speed and direction, dry and wet bulb 

ambient temperature, and air humidity. 

 

3. METHODOLOGY 
In this work we will use Scopus-database to analyze and 

investigate the status of solar energy research in Jordan. 

Scopus-database provides a huge source of information that 

can be used for many purposes. One purpose is to analyze 

and track the history and range of peer-reviewed published 

articles and their citations of an author, affiliation, or a 

country [27].  It is a large abstract and citation database of 

peer-reviewed literature: scientific journals, book chapters, 

and conference proceedings.  The study will lead to a better 

understanding of the current and future status of research in 

the field of solar energy in Jordan and other countries. 

Hopefully, the results of this study will be of benefit to 

energy policy makers and those active in research improve 

solar energy in Jordan.  

Scopus allows different search parameters such as 

“Document search”, “Author search”, “Affiliation search”, 

and “Advanced search” for many fields such as “Article 

Title, Abstract, Keywords”, “Source Title”, “Year of 

Publication”, etc. Keyword used in this study is simply 

“solar” in document search for Jordan. The data collated 

were used to gather the following facts: (a) Publication 

activities of Jordan and the World, (b) Top cited solar 

energy-related articles in Jordan, (c) Solar energy related 

publication distribution in Jordan, (d) Top journal titles 

with solar energy publications with Jordanian institutions, 

and (e) Top productive authors in Jordan. The data were 

collected during the end of January 2016. 

 

4. ANALYSIS AND DISCUSSION OF 
RESULTS 

In order to understand the volume of contribution of 

Jordanian research, Table 1 is introduced to present 

Jordan’s total number of published articles which totals 819 

articles in the field of solar energy. It is compared to the 

World’s count and other countries. USA has the highest 

number of publications which repents more than quarter of 

World’s count. Also, the h-index is presented, which gives 

an idea about the quality of research. Jordan has h-index of 

37, which compares well with other countries.  

Table 1: Publication Activities of Jordan and Similar Countries 

Country 

Total Number of 

Publications until 

end of 2015 

h-Index 

World 385,011 539 

USA 104,890 430 

China 39,890 191 

Germany 28,924 252 

Saudi Arabia 2,067 64 

Egypt 1,920 49 

United Arab Emirates 975 29 

Tunisia 840 37 

Jordan 819 37 

Morocco 461 32 

Iraq 341 21 
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Table 2: Top 25 Cited Solar Energy-Related Articles from the Jordan Based on Scopus Database 

  

Year Authors Title Journal Cited 

2004 Abdallah, S., Nijmeh, S. Two axes sun tracking system with PLC control Energy Conversion 

and Management 

104 

2008 Qiblawey, H.M., Banat, 

F. 

Solar thermal desalination technologies Desalination 99 

1997 Sommer, B.,  Mariño, 

A.,  Solarte, Y., et al.  

SODIS – An emerging water treatment process Journal of Water 

Supply: Research and 
Technology - AQUA 

98 

1998 Al Hallaj, S., Farid, 

M.M., Tamimi, A.R. 

Solar desalination with a humidification - dehumidification cycle: 

Performance of the unit 

Desalination 92 

2004 Al Hayek, I., Badran, 

O.O. 

The effect of using different designs of solar stills on water 

distillation 

Desalination 91 

1999 Akash, B.A., Mamlook, 

R., Mohsen, M.S. 

Multicriteria selection of electric power plants using analytical 

hierarchy process 

Electric Power 

Systems Research 

83 

2003 Abu Hijleh, B., 

Rababa'h, H.M. 

Experimental study of a solar still with sponge cubes in basin Energy Conversion 

and Management 

74 

2002 Shariah, A., Al Akhras, 

M.A., AlOmari, I.A. 

Optimizing the tilt angle of solar collectors Renewable Energy 71 

2012 Saadeh, H.A.,  Lu, L.,  

He, F.,  et al. 

Polyselenopheno[3,4b]selenophene for highly efficient bulk 

heterojunction solar cells 

Macro Letters 68 

2004 Abdallah, S. The effect of using sun tracking systems on the voltage current 

characteristics and power generation of flat plate photovoltaics 

Energy Conversion 

and Management 

68 

2005 Badran, A.A., Al 

Hallaq, A.A., Eyal 

Salman, et al 

A solar still augmented with a flat-plate collector Desalination 65 

2007 Banat, F., Jwaied, N., 

Rommel, M., et al. 

Desalination by a "compact SMADES" autonomous solar 

powered membrane distillation unit 

Desalination 64 

2005 Badran, O.O., Al 

Tahaineh, H.A. 

The effect of coupling a flat-plate collector on the solar still 
productivity 

Desalination 64 

2004 Zurigat, Y.H., Abu 

Arabi, M.K. 

Modelling and performance analysis of a regenerative solar 

desalination unit 

Applied Thermal 

Engineering 

64 

2002 Banat, F., Jumah, R., 

Garaibeh, M. 

Exploitation of solar energy collected by solar stills for 

desalination by membrane distillation 

Renewable Energy 63 

2008 Banat, F., Jwaied, N.  Economic evaluation of desalination by small-scale autonomous 

solar-powered membrane distillation units 

Desalination 60 

2003 Odeh, S.D., Behnia, M., 

Morrison, G.L. 

Performance evaluation of solar thermal electric generation 

systems 

Energy Conversion 

and Management 

56 

2008 Abu-Khader, M.M., 

Badran, O., Abdallah, S. 

Evaluating multi-axes sun-tracking system at different modes of 

operation in Jordan 

Renewable and 

Sustainable Energy 
Reviews 

55 

2007 Banat, F., Jwaied, N., 

Rommel, M., et al. 

Performance evaluation of the "large SMADES" autonomous 

desalination solar-driven membrane distillation plant in Aqaba, 
Jordan 

Desalination  55 

2005 Alata, M., Al-Nimr, 

M.A., Qaroush, Y. 

Developing a multipurpose sun tracking system using fuzzy 

control 

Energy Conversion 

and Management 

52 

1999 Nawayseh, N.K., Farid, 

M.M., Al-Hallaj, S., Al-

Timimi, A.R. 

Solar desalination based on humidification process - I. Evaluating 
the heat and mass transfer coefficients 

Energy Conversion 
and Management 

52 

2008 Abdallah, S., Badran, 

O.O. 

Sun tracking system for productivity enhancement of solar still  Desalination 51 

1998 Akash, B., Mohsen, M., 

Osta, O., Elayan, Y. 

Experimental evaluation of a single-basin solar still using different 
absorbing materials 

Renewable Energy 51 

2001 Mamlook, R., Akash, 

B.A., Nijmeh, S. 

Fuzzy sets programming to perform evaluation of solar systems in 

Jordan 

Energy Conversion 

and Management 

48 

1998 Al-Nimr, M.A., Alkam, 

M.K. 

A modified tubeless solar collector partially filled with porous 

substrate 

Renewable Energy 47 
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The most cited articles published by Jordanian researchers 

affiliated with Jordanian institutions on solar energy are 

listed in Table 2. They are listed as highest cited article 

followed by less cited and so on. The distribution of 

published articles with a time period is listed in Figure 1.  As 

evident by the figure the increase is continuous throughout 

the years. This is a good sign that Jordanian researchers are 

doing more in the field of solar energy. 

 

 

 
Figure 1: Solar Energy Related Publication Distribution during 1986 - 2015 

 

 

Jordanian researchers are keen about publishing their 

work in reputable journals as shown in Figure 2. The 

figure shows the most published articles versus the 

journal titles that they are published in. The top five 

journals titles are Energy Conversion and Management, 

Renewable Energy, Desalination, International Journal of 

Solar Energy, and Solar Energy. Figure 3 shows a listing 

of Jordanian universities with the highest published 

articles on solar energy. It is obvious that University of 

Jordan and Jordan University of Science and Technology 

have the highest number of citations.  

In Figure 4, we show the distribution of the highest 

productive Jordanian authors during the time period of 

1986-2015, who had their publications relate to solar 

energy. Figure 5 depicts the distribution of the highest 

collaborative countries that worked with Jordanian 

authors on solar energy. The USA, Saudi Arabia, and 

Germany are the top collaborative countries within this 

field.
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Figure 2: Top Journal Titles 

 

 
 

 
Figure 3: Top 10 Productive Jordanian Institutions in Solar Energy Related Publication during 1986-2015 
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Figure 4: Top 10 Productive Authors in Jordan Working in the Field of Solar Energy during 1984 - 2015 

 

 
Figure 5: Top 10 Collaborative Counties with Jordanian Institutions working on Solar Energy during 1984 - 2015

 

5. CONCLUSION 

With the fast increase of population in Jordan, it faces 

challenges when it comes to providing and utilizing 

available conventional energy sources.  Jordan with a desert 

region that covers more than 80% of the land has an 

enormous source of renewable energy waiting to be tapped. 

Research studies, especially in the region, have been 

conducted to develop ways to utilize renewable energy as an 

alternative and clean source. Jordan’s performance in solar 

energy research is good as compared to regional countries. 

Data showed that Jordan publications on renewable energy 

consists of only 0.21% of total number of research 

publications. Thus, the country needs to invest more in this 

important field of energy and allow private entities to 

develop and implement renewable energy based projects. 
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