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RENOVATIONS IN THE ENERGY SECTOR 

— ENERGY INNOVATIONS IN HUMAN UTILITIES 

ABSTRACT 

The confusion of concepts has been present in the emerging propositions of the 

energy sector. In the research, we sort through the concepts of new energy, 

green energy, clean energy, recyclable energy, recycled energy, and renewable 

energy in order to clarify the concepts in terms of the basic scientific 

understandings in the context of primary energy (PE) production. We further 

categorize the emerging PE trends by their basic properties, i.e., sources from 

phosphates, geo-oscillation, and biosynthesis, so as to evaluate the strengths 

and weaknesses in PE production. 
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1. INTRODUCTION 

It is an unchanging theme with varied narratives that economic growths are 

driven by energy consumption. With an average annual energy consumption rate 

growth of 1.4% from 2010 to 2019, the global energy consumption growth kept at 

2.1% in 2022 [1]. For the clarification of emerging concepts with steadily growing 

demands, we raise the nature-utility-human triad in Figure 1 with their motivations 

in the chain of innovation for primary energy (PE) production. 
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Figure 1 Elements of innovation in the energy sector categorized by motivations.  

With the conceptual framework proposed, we review the current literature in 

harnessing, storing, and optimizing the utilities of energy. Apart from the current 

innovation trends in PE production, we put the focus on human health element in 

the innovation cycles, in a constructive approach in ruling out creative 

destruction with a human security paradigm [2, 3]. Key factors of the scientific 

rationales are categorically analyzed so that further overarching correlative 

elements are not overlooked. 

2. METHODS 

Precision search on search engines such as Google and on academic artificial 

intelligence engines such as Semantic Scholars, SciSpace, and Dimensions are 

performed with keywords and phrases. The scope of the literature survey is 

guided by the nuclear science in energy production, and the concepts raised 

from the last two decades in energy policies. We mainly categorize and 

conceptualize the repertoire of PE into phosphate physic-chemistry, geo-

oscillation engineering, and biosynthesis, and briefly review the strengths and 

limitations of each technological and technical elements. 

2.1 SOURCES FROM PHOSPHATES 

Phosphates are not only potent chemicals in nuclear energy, but also in energy 

storage. Calcium phosphate-based biomaterials are reported to be able to store 

low (≤ 100 keV) to medium (100 keV < E < 1022 keV) photon energy by 
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photoelectric resonance, and phosphorus bombardment by nitrogen ions for PE 

production has been one of the key reactions in the choice for nuclear waste 

energy recycling [4-6]. Moreover, high-level radiation-resistant phosphate-based 

nuclear waste forms with high solubility for actinides, particularly monazites, are 

considered for potent recycled energy [7, 8]. 

Lightly induced and spontaneous fissions are the main targets in phosphate 

energy utilization. The energy generated from spontaneous fission of 

phosphates are relatively limited compared to the spontaneous fission of 238U, 

however, the limitations from crystallization of zircon and monazite separates do 

not impact on civil utilization nor energy automation in device-powering [9, 10]. 

The hydrothermal capacities of phosphates with oxidization during hydrolysis do 

not necessarily render it clean energy for the potentials in superheavy element 

production through metathesis [7, 11-13]. 

2.2 GEO-OSCILLATION 

Geo-oscillation sources are mostly renewable energies in the chained 

interactions between human civilization and the nature. Concrete examples 

include geothermal energy, wind energy, solar energy, gravitational potential 

energies such as hydropower plants. Various indigenous cultures have utilized 

the energy source category and modern & contemporary civilizations have been 

renovating pragmatically, such as the Three-Gorges Dam in mainland China. 

Renewable energies are highly dependent on the predictable yet uncertain 

variations in the natural environment, and the intervening factors of energy 

harnessing do not change the natural physical laws of conservation of energy 

and Gibbs free energy change. Recent decades experienced a growth in 

renewable energy for the concept of a false promise and the calls for clean 

energy [14]. The mixed-up concepts originate from the confusions between 

energy safety and green energy, i.e., green energy is necessarily clean, but only 

with proper energy safety and mindfulness in public health during project 
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designs can clean energy be achieved [15]. We further map in Figure 2 the 

details of the nature-utility-human triad from the perspective of PE investment, 

analogous to the impossible trinity. 

 

2.3 BIOSYNTHESIS 

Biosynthesis is a competitive method for clean energy if not green in 

circumstances such as nitrogen- and carbon-based compound side-productions. 

PE production through biosynthesis mimics the metabolic and photosynthetic 

processes, such as phosphorylation, biohythane, bioethanol, and biodiesel 

utilizations [16-18]. The renovation through biosynthesis mainly takes two paths in 

the past decades of development in bioconversion: 1) direct utilization of 

readymade bioenergy through exergonic reactions, and 2) industrialization of the 

bioconversion process in replacement of traditional fuel refinement techniques 

[19-21]. 

The incentives in biosynthesis PE development are not purely out of concerns in 

human security, but the concerns for PE production’s pollutions on food supplies 

[22]. There has also been such a trend in nuclear energy optimization with 

alterations in the organic nuclear chemical catalysis to prevent and minimize 

Resource 
Investment 

Harnessing Storage 

Efficacy 

New Energy Recycled 
Energy 

Renewable Energy Green Energy Recyclable Energy Clean Energy 

Figure 2 The “impossible trinity” of the PE production investment. 
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inorganic waste production [23]. Therefore, although the development of 

biosynthesis in PE production is relatively new compared to traditional and 

nuclear fuels, its renovation capacities in the formers show an economically 

empirical potential with promising innovative engineering emergence. 

3. RESULT 

Centering on the human health element in PE production, biosynthesis is the 

genuinely innovative field. The disruptive innovation factor first proposed by 

Clayton Christensen is considered for in the literature survey, and the 

“impossible trinity” in PE production solves the efficacy problem in biosynthesis 

PE by empiricism in financial economy. 

4. DISCUSSIONS 

Innovation in biosynthesis PE production can take reference in green and 

renewable energies. Biomass capture has been a quantitative approach of the 

U.S. economy, while solidifying the greenhouse gas byproducts from entering 

the atmosphere is still not resolved with this novel civil application [24]. The 

bioethanol, however, can be recycled with large enough storage units with 

appropriate safety procedures. 

Albeit sustainable development goals do not necessarily have to involve nuclear 

energy production, the developing countries’ desires in catching up with the 

scientific technological advancements are strong [25]. This can be substantially 

driven by the post-Cold-War competitions with growing conflicts between 

militarization and economic developments, driven by the natural laws of energy 

production. Therefore, a distinction must be accentuated between transitional 

economy and exacerbation. 

Large power plants utilizing geo-oscillation need to be managed in accordance 

and in the interests of civil economic development. The seemingly optimal form 

of PE, especially in grandeur applications, alters the natural environmental 

variables the most. The existing projects’ management between the utilitarian 
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principles and sustainable development goals in the preservation of nature and 

natural resources is the most demanding. 

5. CONCLUSIONS 

The review comes to the conclusions that a mixed PE strategy in the short- and 

mid-terms conforms best to sustainable development goals both economically 

and in observance of human-nature interactions. For the mid- and long-term 

strategies, biosynthesis is the most promising field and phosphorylation 

technologies are optimal in reducing tensions in the energy sector. 
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