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Abstract 

 

In the article, the most influential countries in the field of sustainable energy are 

taken into account, in order to determine the consequences that external aspects 

have on the number of research projects on a topic, it was decided to take into 

account the political, economic, social and technological criteria, summarized in a 

table. To complement this analysis, a ranking was made with the 5 countries that 

made the most publications, where the importance of the political role in each 

country was observed, in the flow of annual publications, where the most noticeable 

impact was in the country of China, the rest of the countries in the top maintained 

a stable behavior taking into account this point, USA, the country with the greatest 

number of publications, has the highest participation rate with 17%, almost double 

the second country in this ranking.  
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1.  Introduction 
 

The importance of energy within a country's economy is predominant, which is one 

of the major reasons why sustainable energy is one of the most researched issues at 

the global level, given that industry is a major contributor to climate change and 

growing awareness [1]. Given the current over-exploitation of resources, in addition  
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to the fact that these resources are considered non-renewable, this poses a challenge 

for society, which sees the damage to the environment becoming worse each year, 

and has therefore set itself the goal of reducing the global temperature increase 

produced by greenhouse gases by at least 1.5 °C [2]. 

Sustainable energy is considered a very important political driver, given the 

seriousness of the problem it is aimed at solving, from the economic point of view, 

it directly or indirectly affects, taking into account the nature of the research, it has 

been found that when the use of renewable energy increases by 10%, there is an 

economic growth of 0.27%, while, increasing the same percentage, but for non-

renewable energy, there was a growth of 2.11% [3], [4]. 

Following the Fukushima accident and the Paris agreements, Japan investigated that 

so many resources were needed to supply these nuclear power plants, which implied 

an increase of 36% in gas imports and 121% in heavy oil imports, which has a great 

environmental and economic impact, which is why it was simulated that it is 

feasible to use 100% renewable energy [5]. The transition between the use of 

different types of energy involves both socio-technical and justice aspects, but these 

issues have always been treated as scattered cases, which could lead to inaccurate 

conclusions, so it is necessary to bridge these aspects in order to have a clearer 

criterion for future application [6]. 

Even though the number of organizations that seek to reduce the use of fossil fuels, 

with the aim of reducing their negative impact on the environment is increasing, 

research on this issue is quite limited in comparison, especially in countries that do 

not have this energy culture, especially in southern European countries [7], in order 

to demonstrate that the political, economic and social issues affect the degree of 

research on sustainable energy, research is being conducted to find qualitative 

parameters that allow us to see the proportionality with which these trends are 

affected [8]. 

The main contribution of this article is the complementary analysis of the political, 

economic, social and technological aspects that affect academic indicators in one 

way or another, bearing in mind that the subject to be dealt with is sustainable 

energy. 

 

2. Methodology 
 

2.1. Review of concepts 

 

Sustainable energy is capable of supplying the current energy demand, without 

compromising the integrity of the environment, among the sustainable energies, are 

the renewable energies, which have taken great importance, taking into account the 

great impact that fossil energies have on the environment, where in general it is the 

most used, given the current environmental problems, has tried to exploit the 

alternatives offered, among the most used renewable energies are solar energy, 

wind energy, biomass energy, geothermal and hydroelectric energy. 

Renewable energy differs from sustainable energy in that renewable energy tries to 

take advantage of any resource that does not generate damage to the environment,  
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while sustainable energy proposes the use of any type of energy as long as it can 

continue to be used in the future, an example of sustainable and non-renewable 

energy, is nuclear energy, which is not considered renewable given the damage it 

can generate. Therefore, any type of renewable energy is considered sustainable, 

but not in the opposite case. 

 

2.2.Main types of sustainable energy 

 

Solar energy: is the energy generated by the sun's rays, which can be extracted by 

means of solar heating, photovoltaics, solar thermal energy, solar architecture, 

molten salt salt power plants and artificial photosynthesis. It is currently considered 

that only solar energy could supply the world's energy demand if the required 

technology were available, since more energy is produced in one hour than 

consumed worldwide in one year [9]. 

Wind energy: is the energy obtained from wind, the kinetic energy produced by 

wind on a turbine, then converted into useful forms of energy that are more 

beneficial to human activity, currently its main use is the generation of electricity, 

has obtained great relevance in the USA as it is the second source of renewable 

energy in the country and is expected to provide 20% of energy generated [10]. 

Hydraulic energy: is the source of renewable energy obtained through the flow of 

water in rivers, it is the conversion of hydraulic power to electricity through the 

flow that passes through turbines, generators and converters, generally 

hydroelectric stations are located at the bottom of the river bed, this in order to take 

advantage of the potential energy of the fluid and convert it into kinetic energy [11]. 

Nuclear energy: is released spontaneously through the process of nuclear fission, 

which is the most commonly used method in nuclear power plants [12], although it 

is an efficient way of obtaining energy, the minimum security conditions are high, 

and therefore there are few countries capable of using this type of energy 

commercially. Furthermore, since the Fukushima incident in 2011, many of the 

countries where it was implemented have decided to stop using it as a source of 

energy and focus on alternative and sustainable ways [13], [14]. 

 

3.  Research results 
 

3.1.  PEST analysis 

 

In Table 1, an analysis is made taking into account the political, economic, social 

and technological aspects of the three main countries in sustainable energy, in order 

to determine the degree of impact that these factors have on academia and how this 

is reflected in the number of publications produced in each country, where it can be 

observed that the country with the greatest economic participation in this type of 

energy is China, being this a country with high energy consumption and one of the 

most polluting at a global level. 
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Criteria. 
USA. China. 

UK. 

Political. 

Relevant laws in the field of energy include, the PURPA 

of 1978, the Energy ACt of 1992, the numerous 
modifications through the EPAct of 2005 and EISA of 

2007. PURPA was the first law to establish tax credits 

for renewable energy, the Energy Act of 1992 liberalizes 
the electricity market, while the EPAct and EISA 

support the use of renewable electricity and biofuel. In 

2011, Barack Obama wanted electricity to come from 
clean sources by 2035, measures that for the most part 

have been declined by the new US president, Donald 

Trump. 

The Chinese law on sustainable energy is divided into 

three levels, the first level provides guidelines and 
guidance on the Chinese government's view of the 

environment, the second level seeks to standardize the 

direction and objectives to be followed in accordance 
with the government's plan, and the third level offers 

support and economic incentives to encourage the 

growth of sustainable energy use in the country. In 2001, 
the SETC proposed a 5-year plan in which one of the 

objectives is to achieve 13 Mtce of electricity, excluding 

the use of biomass and hydroelectric power[15]. 

The basis of the energy policies or the policies they are aimed 

to achieve is to stimulate the exploitation of alternative forms 
of energy generation within the UK, to establish and develop 

options for the future and to encourage UK industry to exploit 

the domestic and external market, new key objectives were 
introduced in the future, such as helping the UK to meet 

global targets for reducing greenhouse gas emissions, 

helping to provide secure, diverse, sustainable and 
competitive inputs from which energy can be extracted[16]. 

Economic. 

Since 2010 the price of PV has decreased by up to 70%, 

the advance of this type of energy has been such that, 
currently batteries are better and cheaper, thus saving 

from 100 billion to 280 billion, avoiding investment in 

new electrical infrastructure between 2010- 2040. 

At the beginning of 2017, China announced an 

investment of 360 billion dollars in renewable energy 

over a period of 3 years, and China currently invested 
more than 100 billion dollars in domestic renewable 

energy, in addition to investing 32 billion more than any 

other country in this area, in foreign renewable 
energy[17]. 

The amount of money invested in sustainable energy by UK 

businesses increased in the period 2010-2015, but was 

drastically reduced in 2017, when only $4.8 billion was 
invested. 

Social. 

The acceptance of sustainable energy in the USA is such 

that 91% of the population believes it is necessary to 
invest in this type of energy to keep it economically 

competitive and 67% would agree to pay more to the 

energy supplier if it uses renewable energy. 

Comparing rural and urban dwellers within China, urban 

areas have a greater knowledge of solar energy 

technologies, while the solar toilet heater (SWH) is more 
widely accepted than photovoltaic solar energy[18]. 

The UK's interest in renewable energy has been increasing 

over time, with the main source of interest being the 
commitment made in the various intergovernmental 

agreements to reduce the damage done to the environment. 

Technological. 

Sustainable energy uses in the United States have a long 
history, such that in the 1970s a predictive model of wind 

turbine performance was developed, with nearly 10% of 

the electricity used in the country coming from biomass, 
44% from hydroelectric, 6% from solar and 3% from 

geothermal sources, a distribution applied to renewable 

energies. [19] 

By 2011, China's energy demand was 70 per cent met by 

energy produced using coal as fuel, 6 per cent from 
hydropower, less than 1 per cent from nuclear power and 

1 per cent from renewable energy, and by 2050, coal 

power production is expected to decline by at least 35 
per cent. 

On the technological front, the United Kingdom has been 
characterized by a very poor choice of mechanisms for 

obtaining sustainable energy, where wind energy is the first 

choice and biomass energy comes second[16]. 
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3.2. Analysis of research trends 

 

As a complement to the PEST analysis and to be able to analyze in greater detail 

the impact generated on the degree of research on the subject. 

 

 
 

Figure 1. Accumulative number of publications. 

 

Figure 1 shows the cumulative behavior of the number of publications by country 

of the top 5 countries with the highest number of articles in the period from 2007 

to 2017, since these countries are considered the most relevant to take into account 

in terms of sustainable energy, where it can be seen that the USA, the country with 

the most publications, has a trend that shows a straight line, with a gradual growth 

and without drastic changes, which can be observed, that external factors did not 

play an important role in the publications made in this country, which suggests that 

the USA is a country that promotes all types of research, while China is a particular 

case, where there is no clear pattern, despite the fact that by 2007 it was one of the 

countries with the least published research, it was constantly increasing to the point 

of surpassing the UK, which was in second place taking into account this rating 

criterion. 
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Figure 2. Results, a) Percentage of publications from the first 5 countries. b) 

Percentages by publication period. 

 

Taking into account that the publication patterns are variable over time and it is 

difficult to predict how they will behave, Figure 2 (a) shows the percentage of 

contribution of the first 5 countries, where it can be seen that these countries comply 

almost entirely with the publications made by the rest of the world, Figure 2 (b) 

shows the percentage of contribution of these countries with respect to the total 

number of publications at the global level, in order to see more clearly the change 

in said behavior, where it is more detailed, that for the period from 2013 to 2017 

there was an increase in the participation rate of 4 of the 5 countries in the top, with 

respect to the previous period, being the USA the only exception in the ranking. 

 

4. Conclusions 
 

The use of sustainable energies has been increasing over time, due to the rise in 

world energy demand and the fact that the use of fossil fuels for energy generation 

produces a corrosive effect on the environment, in addition to the finite life they 

have, it is necessary to explore alternatives that not only allow the current demand 

for energy to be met, but also ensure that the resources implemented for energy 

generation are maintained over time, avoiding a future large-scale energy crisis. In 

order to mitigate both problems, various international treaties have been signed in 

order to reduce the negative environmental impact. As a result, China, one of the 

countries with the highest world energy demand, in addition to being one of the 

most polluting, has increased investment in this type of energy, which is not only 

reflected in an economic way, it also had an influence on the number of 

publications, where although the USA was the only country in the top that 

decreased its contribution at a global level, it still maintained first place, where the  
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United Kingdom maintained a constant behavior in this aspect, despite being 

overtaken by China in the second period of analysis. 
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