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Abstract 
Rapid growth within the field of solar technologies is nonetheless facing various technical barriers, 

such as low solar cell efficiencies, low performing balance-of systems (BOS), economic hindrances 

(e.g., high upfront costs and a lack of financing mechanisms), and institutional obstacles (e.g., 

inadequate infrastructure and a shortage of skilled manpower). The merits and demerits of solar energy 

technologies are both discussed in this paper. 
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Introductions 
With regard to solar research is associated with the current drive toward reducing global 

carbon emissions, which has been a major global environmental, social, and economic issue 

in recent years [1-4]. For example, 696,544 metric tons of CO2 emissions have been reduced 

or avoided via the installation of 113,533 household solar systems in California, USA [5]. 

Therefore, the adoption of solar technologies would significantly mitigate and alleviate 

issues associated with energy security, climate change, unemployment, etc. It is also 

anticipated that its use will play an important role within the transportation sector in the 

future as it does not require any fuel transportation. Policies, investment, and supports (such 

as research funding) from various governmental and non-governmental organizations for 

solar technologies have helped build up a solid foundation for the exploitation of this 

renewable energy system. While incentives and rebates can be effective motives for the 

development of these markets, there are also growing efforts to reduce the fiscal burden of 

these policy incentives. However, solar power subsidies have already faced sharp cuts in 

many countries, which may retard growth within the industry.  

To revert this potential decline, policies are changing to support the deployment of solar 

power systems for large-scale power generation. Furthermore, greater subsidies should be 

provided for residential solar generators over utility-scale generators. In this article, we 

provide a global scenario with regard to solar energy technologies in terms of their potential, 

present capacity, prospects, limitations, and policies. This will help us expand our 

understanding on how much further we can count on solar energy to meet the future energy 

demand.  

Only three renewable energy sources (i.e., biomass, geothermal, and solar) can be utilized to 

yield sufficient heat energy for power generation. Of these three, solar energy exhibits the 

highest global potential since geothermal sources are limited to a few locations and the 

supply of biomass is not ubiquitous in nature [6, 7]. A number of factors (e.g., latitude, diurnal 

variation, climate, and geographic variation) are largely responsible for determining the 

intensity of the solar influx that passes through Earth's atmosphere [8]. The average amount of 

solar energy received at Earth's atmosphere is around 342 W m−2, of which ca. 30% is 

scattered or reflected back to space, leaving ca. 70% (239 W m−2) available for harvesting 

and capture [9]. The annual effective solar irradiance varies from 60 to 250 W m−2 worldwide 
[10]. Fig. 2 depicts the annual average intensity of solar radiation over the surface of the earth. 

Research has shown that “black dot” areas could provide more than the entire world's total 

primary energy demand, assuming that a conversion efficiency as low as 8% is achieved [11]. 
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Fig 1: Comparison of non-hydro renewable energy capacities between countries 

 

 
 

Fig 2: Annual average solar irradiance distribution over the surface 

of the Earth 

 

In solar thermal technology, solar energy is harnessed into 

thermal energy for domestic and/or commercial applications 

such as drying, heating, cooling, cooking, etc. However, on 

the industrial scale, concentrated solar thermal (CST) 

technologies are being used to fulfill such heating 

requirements while concentrated solar power (CSP) 

technologies are being employed to generate electricity. The 

latter involves the use of high-magnification mirrors to 

concentrate solar energy prior to converting it into heat 

energy to power a steam turbine. Four types of CSP 

technologies are currently available on the open market: (i) 

parabolic troughs (these concentrate sunlight onto a receiver 

tube containing a working liquid); (ii) Fresnel mirrors (use 

multiple flat mirrors to concentrate solar sunlight onto a 

receiver tube); (iii) power towers (an array of thousands of 

sun-tracking reflecting mirrors positioned in a field to 

concentrate solar radiation to a single point), and (iv) solar 

dish collectors (concentrate power by focusing ST energy 

onto a single point situated above a reflector dish). 

 

Current global status for solar energy 

The availability of most renewable energy sources (i.e., 

wind, solar, tidal wave, hydro, etc.) tends to vary widely 

throughout the course of a day, season, year, even from one 

geographical location to another. A comparison of the 

global power capacities between different renewable energy 

sectors is listed in Table 1. In many countries, the use of 

renewable energy has been pursued competitively along 

with conventional energy sources, thereby making a 

significant contribution to the national generation of power.  

 
Table 1: Comparison of the global power capacity between 

different renewable energy sectors (Unit: GW) 
 

Order Power 
Year 

2014 2015 2016 

1. Total Renewable power 1578 1712 1849 

2. Hydropower 1018 1055 1064 

3. Bio-power 88 93 106 

4. Geothermal 12.1 12.8 13.2 

5. Solar PV 138 177 227 

6. Concentrating solar thermal 3.4 4.4 4.8 

7. Wind power capacity 319 370 433 

 

According to the American Solar Energy Industries 

Association, the total solar PV capacity of the USA could 

reach 45 GW by 2017. In Australia, solar power has become 

the foremost source of new power, producing 913 MW 

against 774 MW derived from wind power in 2015. 

Interestingly, 1300 MW of coal power was decommissioned 

in Australia at the same year. This was applauded as a huge 

drive towards replacing conventional coal-based power 

generation and achieving a greener earth. 

In India, the installed solar power grid reached a capacity of 

3743 (March 2015), 6762 (March 2016), and 8062 MW 

(July 2016). With such developments, India is currently 

planning to increase its solar power capacity to a staggering 

100,000 MW by 2022. Similarly on the European front, 

France plans to construct a 1,000-kilometer-long solar 

roadway, with each kilometer capable of providing enough 

clean energy to power 5000 homes. To recap, Table 2 lists 

the present solar power generation capacities and world 

rankings at the end of 2015 [12-13]. 
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Table 2: The 2015 global ranking for solar power generation 

capacity 
 

World  

Ranking 

Country  

Name 

Total Capacity 

(MW) at 2015 

Installed (MW) 

in 2015 

1. China 13,1800 15,130 

2. Germany 39,553 1418 

3. Japan 33,300 10,000 

4. USA 27,400 7260 

5. Italy 19,160 700 

6. UK 8437 3109 

7. Spain 6967 6946 

8. France 6680 1020 

9. Australia 5049 913 

10. India 4680 2048 

 

Limitations and benefits of solar energy technologies 

Solar energy is a constant power source that could provide 

energy security and energy independence to all. Such a 

propensity is hugely important not only for individuals but 

also for the socio-economic prosperity of companies, 

societies, states, and nations. Nevertheless, solar power is 

now being adopted as a natural and substantial part of 

electricity generation in many developed and developing 

countries to fulfill energy needs. However, there are a 

number of limitations as well as benefits associated with its 

use. 

 

Future prospects of solar technology 

Solar energy is one of the best options to meet future energy 

demand since it is superior in terms of availability, cost 

effectiveness, accessibility, capacity, and efficiency 

compared to other renewable energy sources. For the first 

time, researchers have successfully measured in detail the 

flow of solar energy, in and between different parts of a 

photosynthetic organis. The result is a first step in research 

that could ultimately contribute to the development of 

technologies that use solar energy far more efficiently than 

what is currently possible. Researchers from the Graphene 

Flagship showed that the lifetime of perovskite solar cells 

can significantly enhanced by using few-layer MoS2 flakes 

as an active buffer interface layer. Furthermore, scientists in 

Hong Kong reported that they have successfully developed 

perovskite-silicon tandem solar cells with the world's 

highest power conversion efficiency of 25.5%. It is worth 

mentioning here that the efficiency of perovskite solar cells 

was only 3.8% when first appeared in 2009. Hence, semi-

transparent perovskite solar cells have been created that 

demonstrate high-power conversion efficiency and transmit 

visible light while blocking infrared light, making them 

great candidates for solar windows. It was demonstrated that 

the polymer poly (3,4-ethylenedioxythiophene) should have 

great potential for cost-effective and highly efficient 

perovskite solar cells as a hole transporting material [14-15]. 

 

Conclusions 

Hopefully, more research efforts will be dedicated toward 

PV technologies in the near future to enhance their 

efficiency, stability, manufacturability, and availability, to 

reduce balance-of-system (BOS) costs and reduce the costs 

of modules. In this review, we investigated the global 

potential of solar energy technologies, their limitations and 

benefits, and their future prospects. Accordingly, we 

concluded that despite a few drawbacks solar energy 

technology is one of the most promising renewable energy 

sources to meet the future global energy demand. 
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