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ABSTRACT 

Environmental sustainability and climate changes mitigation are linked with energy efficiency and re-
newable energy deployment. Whereas, renewable energy exploitation at large scale generation needs 
high initial investment, which is not achievable in short to medium terms, especially in developing 
countries. Therefore, energy efficiency measures as a good alternative for environmental sustainabil-
ity are the researchers' interest to evaluate its potential from individual energy consumers to utility-
scale (generation, transmission, and distribution). Referring to literature and the connection between 
the second law of thermodynamics and environmental impact, environmental effects are reduced due 
to low energy when energy efficiency increases. Therefore, assuring demanding efficiency, interrela-
tions studies, and impact analysis of influential factors are known exigence. This study draws a the-
matic perspective that involves an exhaustive investigation, explaining the relationship between ex-
ergy, environment, and energy within optimum efficiency requirements. Also, this study deals with 
indicators and indices in adapt to energy and environmental demand to reveal the underlying funda-
mental impressing forces regarding efficiency improvement. 

Keywords 

− Energy efficiency 
− Exergy 
− Climate change 
− Pathetic environmental 

trends 
− Environmental 

sustainability  

Received: July 20, 2021; Revised: August 10, 2021; Accepted: August 11, 2021; Published: August 20, 2021  © 2021 REPA. All rights reserved. 

1. Introduction  

Making environmental-friendly habit starts with the indi-
vidual, which does not cost, but saving natural assets for 
future generations, calling environmental sustainability, 
which relies on essential energy conservation (switch of 
light) to advanced energy conservation (improving effi-
ciencies measures). Therefore, energy conservation and 
efficiency impact environmental sustainability and cli-
mate change mitigation required an exhaustive study cov-
ering individual energy consumers to energy utilities and 
plant generation, transmission, and distribution efficien-
cies. In a constrained-greenhouse gases emissions world, 
energy conservation through energy efficiency, control-
ling environmental distress, and economic overruns at 
household to utility scales [1]. All told, energy efficiency 
goals require an emerging framework to integrate socio-
economic benefits in a broader range of stakeholders with 
various engagement and influential levels. Economic indi-
cators are needed to assess the economic impact of renew-
able energy sources, including costs and return analysis 
and payback period. The costs of renewable energy sys-
tems are capital costs, replacement costs, operation, and 
maintenance costs [2].  

2. Energy sustainability 

After the industrial revolution, energy has been relatively 
cheap and plenty for a long time, and there has been little 
concern about climate change and sustainability [3]. At 
present, this is not a viable scenario anymore to utilize 

nonrenewable energy resources and pursue to rely on re-
newable energy deployment and energy efficiency as the 
alternative for increasing demand for energy. Deployment 
of renewable energy sources like solar, wind, geothermal, 
biomass, hydrogen, and hydraulic is increasing in recent 
years. This is because of their advantages to the environ-
mental impacts like less pollution, less emission, and less 
fossil fuel resources usage. Therefore, environmental, eco-
nomic, institutional, social, and technical aspects are the 
main general dimensions for environmental-friendly en-
ergy system planning and design.   

Energy is primarily extracted, transported, and utilized 
in conversion in electricity and heat production, which are 
the two main energy uses. Technology has grown the en-
ergy sector with renewable energy and storage technolo-
gies gaining large shares and proposals for new storage 
systems to increase flexibility and stability of the systems 
to mitigate the possible risk of blackouts. However, power 
systems are associated with possible blackouts, which can 
be occurred even in any system, e.g., Tokyo blackout on 23 
July 1987; Amalgamated Kingdom, Sweden, Canada, Den-
mark, Italy, and the Cumulated States blackouts in 2003 
[4]. Economic and competitive electricity markets push 
the utilities to operate power systems with maximum gen-
eration capacity close to the collapse point, leading to high 
risks of failure and blackouts [5]. All economic and social 
activities related to energy optimization, including renew-
able energy and geological storage, are essential for 
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energy systems' planners and utility operators. Therefore, 
for a long period, the attention of decision-makers has 
been attracted by sustainable energy decision-making us-
ing multi-criteria decision analysis, which provides a 
method to eliminate [6]. Therefore, sustainable operation 
recommends a broader perspective,  balancing technical, 
technological, economic, environmental, institutional, so-
cial appraisals for optimum benefits for long-run sustain-
ability [7]. Power systems reliability and stability of sup-
ply, security, flexibility, and proper operation owing opti-
mum deployment of smart technologies and storage sys-
tems that make the possible increase in profitability, sat-
isfaction in services delivery, and competitiveness in the 
market [8–10]. Managing supply and demand sides and 
propose a quick response to transient increases or de-
creases in power supply from alternating renewable 
sources, the different storage solutions may be hierarchies 
based on their ability, ensuring dynamic pricing struc-
tures are recommended [11]. 

The concept of energy sustainability is reported as “Meeting energy needs of the present generation without 
compromising future generations in terms of meeting 
their energy demands.”  Climate change and global warm-
ing are overwhelmingly influenced by human activities, 
global industrialization, and lifestyle changes. That results 
in increasingly global energy demands relying on fossil 
fuel utilization and enormous organic and non-organic 
waste generation. The recent global trends in society's 
modernization and lifestyle change alter a dramatic in-
crease in municipal solid waste generation that remains a 
continuing matter of interest within multi-disciplinaries. 
Energy sector sustainability requires an intensive study of 
multidimensional factors that barely affect climate change 
and global warming [12]. Climate change causes analysis 
and eliminating influential factors are considered as 
pressing global efforts to save the world and prosper so-
cio-economic. In this instance, root cause analysis can 
eradicate pernicious factors of climate change through in-
troducing reasonable alternatives to conquer an intricate 
global challenge. The main trinary factors (energy, cli-
mate, economic) have inter-related impacts. For example, 
the climate change impacts can disrupt energy supply 
causing power outages, and alter public services that can 
amount to substantial economic losses. Therefore, the 
proposed energy strategy must be more resilient and 
adaptable to the affective components to deal with these 
challenges. Also, climate change affects the energy sector 
in various ways, such as extreme weather events (storms, 
floods, landslides, and fire), seasonal changes (water re-
sources availability and unusual temperature variation, 
rising sea levels, and permafrost thaw (surface subsiding 
that can damage to pipelines). 

The role of renewable in the heat and the transport sec-
tor has been given a lot of importance. Still, in the real 
sense, electricity is the energy sector that contributes 
more to reducing utilization of fossil fuels in the energy 
mix. Innovation in the energy sector has increased the 
supply cost of energy and reduced the costs of energy. In 

addition, the innovations have made it possible to inte-
grate various energy sectors, thus increasing fossil fuel 
systems efficiency. It has also enabled the increase in the 
share of renewable energy in the overall energy mix [13]. 
Therefore, low carbon technologies and energy efficiency 
are playing an essential role in the national energy strate-
gies. Moreover, reducing environmental pollution and 
conservation of virgin resources is potentially allowed by 
recycling waste. When waste management links with psy-
chological well-being, it becomes at the center of attention 
that encourages the spread of importance by public 
awareness programs [14]. 

3. Environment sustainability 

Climate change phenomenon is highly influenced by hu-
man activities like fossil fuel consumption as an option of 
energy production. However, nonrenewable resource de-
ployment can also be considered environmental-friendly 
and cost-effective in biomass and waste to energy [15]. Ac-
cording to reports, the air quality in low and middle-in-
come countries is alarmed that 97% of cities with over 
100,000 inhabitants do not meet the World Health Organ-
ization (WHO) air quality guidelines [16]. 

Before the twentieth century, environmental sustaina-
bility was not addressed as a global challenge. As a result, 
the ISO 14,001 standard was promulgated in  1996, in 
compliance with the British BS 7750 standard in terms of 
Environmental Management System (EMS) [17]. How-
ever, the adaption of the ISO 14,001 within the global eco-
nomic zones countries remains challenging [7]. Recently, 
increased concerns associated with the environmental im-
pact of anthropogenic activities, compounded by energy 
security concerns and economics, have been due to con-
tinuous population growth and rising living standards. 

Some fossil fuel substitutes may include biomass and 
waste-derived fuels, which are solid fuels and are im-
portant for mitigating greenhouse gases. Locally, combin-
ing compost of organic waste and recycling organic waste 
is found to be the most sustainable waste management 
system. Also, biodiesel production is one crucial strategic 
issue in the renewable energy context. 

4. Water sustainability 

Energy and water supply have been integrated demands 
in the context of daily life. Which has found that water and 
energy are highly affected quantitively and qualitatively 
by the increased rate of urbanization. As an obvious solu-
tion, addressing future water problems by wastewater 
treatment and reuse to preserve water resources. Com-
bined energy production (electricity and heat) utilizing 
wastewater plans can contribute to this concept. 
Wastewater plants' main aim is to control water pollution 
and generate energy using digester gas ignition with high 
generation potentials of heat energy [18]. To collect, man-
age and recycle solid waste is an important problem area 
for many industries. Research shows that recycling and 
compost solid waste will reduce the emission of 
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greenhouse gases, thus reducing carbon dioxide and car-
bon equivalent, and will alternatively promote energy sav-
ings. However, waste transportation and collection have 
been found to emit greenhouse gas, thus to control this, 
solid waste composting should be combined with some re-
duction in the collection days of the organic waste. 

Water pollution contains dreadful reports due to water 
contamination that treats directly human beings in terms 
of child deaths (525,000 annually under the age of five) 
due to trivial diseases like diarrhea, water scarcity (near 
40 of the world population is faced); over 90% of the epi-
demics, diseases and inevitable natural accidents are due 
to clean water inaccessibility [19]. 

Economic growth and human prosperity are under-
pinned by water and energy, closely interlinked and inter-
dependent valuable resources. Thermally driven and 
membrane separation processes are the two commercial 
desalination technologies. Innovative membrane materi-
als are proposed for future sustainability, but they need 
some time to bring back profits [20]. 

5. Environmental sustainability and indicators  

Sustainability indicators, including quantitative indicators 
application in energy systems, measure sustainability re-
liably for renewable energy sources [2]. These indices (in-
dicators) aim to explore scalable information on a broader 
scheme to contribute to decision-making. Sustainability 
scale is the set of the ruling of sustainability degree. The 
more the scales of indicator, the greater the exactitude.  

To analyze the interactions between the environment 
and human activities systematically, ecology and environ-
ment indicators are used. These indicators or indices are 
applied to optimize the total systems lifecycle, productiv-
ity, and material cycle from being raw materials to a fin-
ished product in the way of sustainability to ultimately 
dispose of generated wastes [21].  Usually, ecological indi-
cators have been used to minimize environmental impacts 
and increase efficient utilization of energy, capital, and re-
sources optimally. This is done by integrating production 
and consumption of resources (energy, natural, raw mate-
rials, etc.) in the aspect of sustainable modeling design, 
production, supply, and consumption. The decision-mak-
ing process based on indicators analysis required a com-
prehensive evaluation. For example, to develop or reform 
energy sector policies and strategies, these sequence of 
steps are suggested [22]: 

− fortify the policy of energy reduction mechanism ra-
ther than traditionally focuses on the supply side and 
energy import. 

− develop energy efficiency law and regulation, and 
building energy performance regulation. 

− timeline appoint skilled workforce for energy-effi-
cient building application and accreditation of public, 
commercial, and industrial facilities.  

− issue the building standard energy performance cer-
tificate.  

− define frankly feasible targets to be achieved (green-
house gasses reduction, boom out energy-efficient ap-
pliances, loss reduction, refurbishment of existing 
buildings, etc.) based on specific timelines. 

The aim of environmental sustainability is to ensure that 
human welfare has been improved. There are four envi-
ronmental sustainability specific criteria [15]; the first 
one is regeneration, efficient use of renewable resources 
as there use is not exceeding the long-term rates of natural 
regeneration. The second criterion is substitutability; 
nonrenewable resources are used efficiently. The third 
criterion is assimilation, limiting the release of pollutants 
to the environment concerning their waste assimilative 
capacity. Then the last one is to avoid irreversibility. The 
above criteria are used to contemplate five inter-related 
objectives to advance environmental policies in a sustain-
able development context. The objectives include main-
taining ecosystem integrity through managing natural re-
sources efficiently, decoupling environmental pressures 
from economic growth, enhancing the quality of life, im-
proving global environmental interdependence through 
improving governance and cooperation, and measuring 
progress using environmental indicators and indices. The 
five inter-related objectives to advance environmental 
policies in the context of sustainable development are as 
follows: 

− Maintaining ecosystem integrity through managing 
natural resources efficiently. 

− Decoupling environmental pressures from economic 
growth 

− Enhancing life and welfare quality. 

− Improving global environmental interdependence 
through improving governance and cooperation. 

Measuring progress using environmental indicators and 
indices. The most important environmental problems are 
acid rain, ozone depletion and global warming. Global 
warming has been found to cause climate change, which 
mostly causes increase of temperature,  cutting emissions, 
technological innovations, and bracing for change. These 
are the three challenges that global warming possesses for 
the policy. Ozone layer helps in balancing the earth’s en-
ergy and also absorbs the biological harmful solar ultravi-
olet radiation. Acid rain occurs when sulfur dioxide and 
nitrogen oxides react in the atmosphere with water, oxy-
gen and other chemicals, thus forming some acidic com-
pounds. The rate of the reactions is accelerated by sun-
light. Acid rains damage plant leaves and it reduces soil 
nutrition level. Using other alternatives as energy sources 
other than the fossil fuel energy can contribute to solving 
the acid rains problems. The transport sector has a great 
environmental impact because all its energy is from fossil 
fuels, causing global warming through air pollution from 
both direct and indirect emissions. To solve this issue, the 
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transport patterns are being changed to cycling, walking 
and either using the public transport sector more system-
atically. To address this problem in a way that will be ben-
eficial to evaluate the relations between exergy and envi-
ronmental problems [21].  

For the country level to provide transparent and objec-
tive ways of measuring and demonstrating energy and en-
vironmental sustainability using indices and indicators 
are advisable. Assessment of environmental-friendly sus-
tainable energy has features like a subject focus on human 
activity and nature-related, a direction towards the long-
term, and the concept of justice between current humans 
and future generations [23]. 

The environmental indices have to be put in place in a 
successful way the following some essential factors. For 
instance, the impact of energy demand increase and eco-
nomic activities on the environment like pollutions; the ef-
fects of resource productivity on the economy; the effects 
of environmental dilapidation on economic productivity; 
and the effects of environmental improvement on society 
like improved human well-being.  

According to [23], there are four environmental indices 
which include, environmental vulnerability index. These 
indices assess the exposure of the physical environment 
with the use of fifty environmental indicators. The second 
one is environmental performance index, which tries to 
quantify the countries' environmental performance in re-
lation to each other using twenty-five indicators. The third 
environmental index is an ecological footprint which is 
calculated by the global track network and measures. It 
deals with the total amount of goods and services con-sumed by a country’s inhabitants per capita. The last envi-
ronmental index is happy planet index which represents a 
ratio of human well-being to environmental impact. It as-
sesses the efficiency of ecology to deliver a certain level of 
biased human well-being. Some of the environmental in-
dices and their functions are as follows:  

− Environmental vulnerability index: To evaluate the 
physical environment 

− Environmental performance index: To qualify envi-
ronmental performance  

− Ecological footprint index: To track the global envi-
ronmental status  

Happy planet index: To show human well-being ratio to 
environmental impact. Under the environmental indica-
tors, the most important goal that researchers consider is 
reducing pollutant emissions by any means in any form, 
such as greenhouse gas emissions, waste recycling and re-
use, lifestyle and socio-physiology values, ecosystem sta-
bility, etc. The indicators which have been used to study 
energy sustainability demonstrated with many criteria 
that have been verified based on various questions and 
scenarios example [24]: 

− Is the indicator not redundant?  

− Is it linked to the concept of sustainability? I 

− Is it comparable?  

− Is it characterized by the pressure of values for all 
countries?  

− Is it analyzed by current scientific literature?  

By applying the criteria as mentioned above, there are 
nine indicators: atmosphere and air pollutants of the 
greenhouse emissions, the available amount the govern-
ment spends on environmental protection, the total recy-
cled and reused waste from electrical and electronic 
equipment, the total recycled and reused waste from ve-
hicles, the total recycled materials the solid waste col-
lected within, the share of renewable energy in electricity, 
in transport, heating and cooling, and lastly the percent-
age change of primary energy consumption in a specific 
period. 

Policymakers and the general public would appreciate 
it if they know the environmental situation at any given 
moment, and a single indicator would be ideal [25]. Some 
of the common environmental sustainability indicators 
are reported as follows [26–29]:  

1- Gross Domestic Product (GDP) gives the total value of 
goods and services produced in a specific time frame, 
usually a year. It is a popular indicator in the economic 
sphere but does not apply in the social sphere. 

2- Human Development Index (HDI) measures the aver-
age achievement in the three primary aspects of hu-
man development; knowledge, longevity, and im-
proved living standards. Life expectancy defines lon-
gevity, enrollment in schools, and adult literacy pro-
vides awareness, and the GDP per capita defines the 
living standard. The UN development program pub-
lished it. 

3- Both GDP and HDI must satisfy salience, credibility, 
and legitimacy. Salience means that the indicators are 
useful, applicable, and attractive to the user. Credibil-
ity means that the pointers are valid and make scien-tific sense. Finally, legitimacy touches pointers’ per-
ception from the perspectives of users, stakeholders, 
businesses, trade unions, and environmental non-gov-
ernmental organizations.  

4- Environmental Sustainability Index (ESI) measures 
overall progress towards environmental sustainability 
for 142 countries measured by the World Economic 
Forum. It provides a more analytical approach to envi-
ronmental decision-making and allows comparison of 
the progress among the nations. 

5- Dashboard of Sustainability (DS) is software devel-oped by the European Union’s Joint Research Centre at 
Ispra and represents the complicated relationship be-
tween environmental, economic, and social issues. 
Moreover, it provides information in a way palatable 
to decision-makers and the general public. 

6- Well-being Index (WI) is called stress index, combines 
two types of indicators then combines them. The first 
type has thirty-six pointers for health, population, 
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wealth, freedom, peace, crime, equity, communication, 
and education. The other type has fifty-one land, water, 
air, and energy.   

7- Ecological Footprint (EF) is the area of productive land 
needed to maintain its current consumption ratio 
while using the prevailing technology to absorb wastes 
and calculated for a specific population. 

8- Living Planet Index (LPI) assesses the overall global 
state of the ecosystem using national and international 
data on the impact of human activities on the environ-
ment. 

9- Direct Material Consumption (DMC) measures the to-
tal sum of the domestic extraction flows, includes im-
ported but excludes exported. 

European countries have set goals on climate and energy 
indexes, and they have established challenging levels to 
achieve a more safe, competitive, and sustainable energy 
system. Energy efficiency, renewable energy sources, and 
some of the goals that suit to be useful and strategic and 
can help reach the European energy goals [24]. According 
to the studies, reduction of fossil fuel emissions, low en-
ergy costs, security in the supply of energy, and industrial 
developments are some of the factors which have led to 
the growth of the European countries and the creation of 
employment to residents and non-residents. Europeans 
will be able to rely on resources imports. They will be able 
to boost their security of supply of some critical resources 
used in the new technologies when they embrace high re-
cycling rates. Recycling energy sources has brought about 
a somehow complete solution to the most sought sustain-
able energy solution. When a country has a sustainable en-
ergy system, its local communities are transformed, and 
the development becomes a shared factor of strength. Eco-
nomic growth and fossil fuel emissions require decoupling 
to improve end-use energy efficiency. 

6. Exergy as the tool for environmental sustainabil-

ity 

Exergy is the result of the interactions of substances under 
consideration and the common reference substances in 
the natural environment [21]. It can increase the utiliza-
tion of green energy and technologies in the context of re-
sources and energy efficiency. Referring to the connection 
between the second law of thermodynamics and environ-
mental impact, environmental effects are reduced due to 
low energy losses when energy efficiency is increased. 
Eco-exergy is used to estimate how sustainable or healthy 
an ecological system is. It can be used as an indicator from 
a sustainable point of view to evaluate agricultural pro-
duction. Eco-exergy facilitates policymakers and strategy 
developers to come up with viable environmentally 
friendly energy systems planning. To emphasize the im-
portance of environmental impacts, economic yield in nat-
ural resources saving and economic investment boosting. 

Exergy is known as one of the most effective tools in 
providing the finest environmental conditions. This is 
achieved by consuming nonrenewable natural (fossil) re-
sources, thus increasing energy security and directly re-
ducing environmental and socio-economic distresses. Ex-
ergy is a central concept in attaining sustainable develop-
ment because exergy-based indicators can indicate the en-
vironmental effects associated with resource utilization 
and depletion, climate change mitigation, and greenhouse 
gas emissions reduction. To obtain sustainable develop-
ment goals (SDGs) related to energy and environmental 
endeavors, exergy losses evaluation meeting the lower 
level of acceptance is important. Furthermore, exergy 
analysis makes communication possible between profes-
sionals and stakeholders for better decision-making. Un-
derstanding how exergy and environment, ecology, and 
sustainable development intertwine and the interlink re-
quirement and impact evaluation as the whole system is 
important. 

7. Shaping environmental sustainability by help of 

energy strategy and policy 

Energy strategy and policy are of profound concern not 
only for territory, but this concern affects the region and 
globally. Based on the policy cycle, setting objectives, pro-
gram costing, implementation and monitoring measures 
are well-known variables considered by energy policy-
makers. But often, the political segment is ignored by an 
oversight. While, based on the literature finding, shaping 
energy politics plays a critical role in the reality of energy 
policy framing for long-run sustainability. Over past dec-
ades, energy policies have been framing with diverse of 
politics for the specific aims. Sometimes, policy formu-
lated as a course of action for a distinct territory without 
treating the global interest, but this matter has had its ex-
ceptions. Based on the academic research methods and 
techniques, at first data literature review is conducted. 
Then an inclusive analysis curried out, associated with global energy policies and politics’ significances, short-
comings, drawbacks, barriers, and concluded with recom-
mendations. This section aims to evaluate the energy pol-
icies within political constraints around the globe. Then 
the research efforts offer a conceptual framework for 
framing an energy policy within political transitions con-
sidering the sustainability dimensions along with energy 
accessibility, affordability, disparity, safety, security, use 
efficiency, supply and production efficiency, cost-effec-
tiveness, and environmental impacts factors [30]. At last, 
this study underscores the need for consensus of all the 
associated factors, including the missing factors/research 
gaps over-arching point for a coherent energy policy with 
distinguishing of immediate political situations of a terri-
tory.  

When we talk about energy sustainability, instantly, en-
ergy balance and sustainability dimensions such as eco-
nomic, environmental, social, technical, and institutional 
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become a matter of focus. In which to meet the present en-
ergy needs without a decline of the future demand [31]. 
Among these dimensions, herein energy policy and poli-
tics under institutional sustainability is a subject at hand. 
All the policy cycles must be implied in order to be inclu-
sive and accountable against policy benchmarks. Prepar-
ing a policy and for energy sector needs a multidimen-
sional analysis and investigations. Make it mysterious 
when the policymakers miss the significant points. Based 
on the policy cycle, setting objectives, program costing, 
implementation, and monitoring measures are well-
known variables often considered by energy policymak-
ers [32]. But, an oversight ignores the political segment. 

There is a rapidly growing literature on energy policy 
and politics under energy sustainability, which are con-
ducted partially. Literature asserts that social scientists 
for a long time have worked to understand the many as-
pects of energy, in which they rely on economic costs and 
benefits, social implications, and environmental repercus-
sion, to name just a few common topics. The recent finding 
of Energy Research and Social Science indicates the in-
creasing emphasis on energy security, or energy and secu-
rity; still, it remains a research or policy gap.  Sovacool has 
targeted the politicians and censured that they are quick 
to talk about energy security, but loathe to define it [33]. 
Cohen et al. l. [34] has noted that somehow the politicians’ 
discourse around energy more often treats energy inter-
dependence as problematic. Therefore, in view of the seri-
ousness of the subject, shaping energy politics plays a crit-
ical role in the reality of energy sustainability. The consen-
sus view seems that energy policy also matters because it 
is sensitive to many interacting factors.  

Therefore, this study outlines the need for consensus of 
all the associated factors, including the missing factors/re-
search gaps over-arching point for a coherent energy pol-
icy. That necessitates a sustainable dialogue between and 
among scholars and policymakers on the energy matter.  

Policy is a principle or a course of action, which it ap-
plies to maintain or change the status of targeted scopes. 
Energy policy as a tool for enhancing the persistence of en-
ergy resources' appropriate exploitation and deployment 
is known as essential [35]. Conversely, an immature en-
ergy policy can lead a nation to an irrecoverable conse-
quence. Over past decades, energy policies have been 
framing with diverse politics for specific aims. Sometimes, 
policy formulated as a course of action for a distinct terri-
tory without treating the global interest, but this matter 
has had its exceptions. For instance, President Jimmy 
Carter (1977-1981) reconsiders the energy politics and 
proposed six programs for legislative action, while, the oil 
producing and consuming countries were affected by 
these programs. These five programs were preventive and 
corrective actions; 1) 16% energy conservation per day, 
2) transition to domestic energy resources, 3) doubling of 
coal production and fast development of nuclear capacity, 
4) curtailment of oil import, 5) regulation for natural gas 
and 6) creation of Department of Energy. As observed, the 

lack of equilibrium between theoretical and empirical 
measures for energy policy development is known as a 
bottleneck. This is due to the lack of well-wisdom of these 
parameters from politics point of view. 

8. Conclusion  

This study first conducts a short literature review to sort 
and outline research findings, shortcomings, parameters, 
and variables in energy and sustainable environmental 
development. At first glance, the main points are high-
lighted through a structured approach and techniques. 
Then an assessment of barriers characteristics and identi-
fication of variables are the primary steps toward re-
search modeling. Finally, the scenarios, challenges, possi-
ble solutions and future outlook are discussed.  This study 
examined different areas related to the environment and 
energy sustainability: disseminating renewable and elec-
trical network stability; encouraging renewable re-
sources; demonstrating storage systems as the leading 
player of electric power systems security and reliability; 
the energy market; as well as analyzing policies and strat-
egies as the primary motive for environmentally-friendly 
energy production. Energy savings, efficiency, and conser-
vation and their tools and techniques are pointed out in 
brief [11].  

This review indicates that to reduce the use of fossil fuel 
and to increase in any chance the use of renewable energy 
sources required a multidimensions analysis to improve 
sustainability of the energy sectors. This is because there 
will be reduced air pollution, thus reducing the global 
warming effects, which most bring about a negative cli-
mate change affecting the energy sector negatively.  
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