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ABSTRACT 

In today's world, the major source of energy is fossil fuels, which are nonrenewable and 

cannot be used once exhausted. At the start of the twenty-first century, main challenges with 

current energy infrastructure throughout the world were a finite supply of fossil fuels, ever-

increasing energy use, and the growing environmental impact of greenhouse gas emissions. 

Fossil fuel energy is economical due to existing infrastructure, but it has significant downsides 

and has a severe impact on the environment.  

As a result, renewable energy sources are being investigated as potential contenders to 

supply the bulk of energy demands. Hydrogen is the least harmful to the environment of these 

fuels. Hydrogen is a clean, long-lasting fuel with the potential that is the source of future global 

energy. It may potentially be used to replace current fossil-fuel-based energy infrastructure. 

This is seen as a solution to the above-mentioned challenges, such as global warming and 

environmental degradation. It is impossible to overestimate the relevance of environmental and 

economic factors in the development of hydrogen infrastructure. This article discusses the 

many aspects of hydrogen, including as manufacturing, storage, and applications, with a focus 

on the environment and the economy. 
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1. INTRODUCTION: 

While minimizing the effects of global warming, the hydrogen (H2) market has the 

potential to act a substantial part within worldwide power mix. To pass the twofold test, 

government authorities, corporate leaders, engineers, and buyers must work together to make 

a cautious and meaningful step. Every year, roughly 70 million tons of H2 are produced across 

the world (MTPA). Furthermore, H2 is mostly originated from coal and petroleum gas; the 

Energy Information Administration (EIA) estimated that the H2 generation uses 7% of all 

flammable gas. (IEA, 2019 a) 

They are mostly used in the development of high relative resources such as methanol, 

alkali, and gas-to-fluids (GTL) power, as well as refinement and steel production. As a result, 

H2 serves as a critical middle ground in industry. In any event, pure H2 consumption accounts 

for just around 6% of overall H2 output, indicating that it plays a little role in the world energy 

balance. Despite the fact that hydrogen is required for the manufacturing of relatively high 

quality goods, problem with manufacturing of H2 is that it is frequently obtained methods that 

are based on fuel upgrading of methane, coal, and biomass gasification, for example, all yield 

fossil fuel by products and other ozone-depleting substances. (IEA, 2019 a) 

Hydrogen is predicted to make a substantial contribution to transportation, according 

to the Hydrogen Council, a United Nations group under the World Economic Forum (about 

150 MTPA), modernization (approximately 110 MTPA), power production (over 140 MTPA), 

and other industries. As a result, there is a significant potential to create Hydrogen from 

environmentally friendly sources for the purpose to fulfils the growing need for Hydrogen in 

transport sector and other applications. (IEA, 2019 a) 

By 2050, The International Maritime Institution (IMO) is a United Nations organization 

that deals with maritime issues, wants to decrease ozone-depleting chemical emissions in half 

from present levels. To achieve these goals, they demanded a transition in the delivery region 

from dependency on petroleum goods to an energy blend that included low carbon discharge 

powers. Green hydrogen is regarded as a carbon-neutral fuel. (IEA, 2019 b) 

Sustainable growth demands a steady supply of fossil fuels at a fair price, with 

minimum or no negative consequences. In actuality, coal and gas reserves are limited, and so 

lacked the traits required for long-term growth and survival, whereas renewable energy sources 

are abundant. (I R. M. Dincer, 2004). Environmentally reach energy, in particular, is the most 

cost-effective and environmentally benign means to boost long-term technical advancement 
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and people’s standard of living, along with the industrialization. As a result, long-term and an 

effective H2 energy policy must be devised for the purpose toencourage the use of H2 resources 

obtained from sources of non-fossil fuels and hydrogen technologies based on renewable 

energy sources. (Midilli A A. M., 2005) 

The purpose of ongoing research is to identify the link between H2 energy systems and 

worldwide economic growth and sustainability, as well as on the importance of H2 based 

energy sources derived from renewable energy systems in long-term manufacturing. As a 

result, the study's primary objectives are to enhance our understanding of H2 based energy 

sources’ long-term viability and to encourage the strategic deployment of hydrogen power 

systems towards long-term growth. This study also looks at key strategies to renewable power 

energy system based on the H2, as well as global sustainability initiatives.  

 

2. LITERATURE REVIEW: 

There is a huge need to construct a Rational and systematic efficient framework to 

evaluate the influence of Environmentally reach energy-based H2 power systems on 

environmental sustainability, world stability, and results reflect. (Dincer I R. M., 2005) 

Midilli has recently produced empirical formulations for worldwide economic growth 

and destabilization, and also environmentally reach energy alternatives for the long-term 

sustainability and their interdependencies. Dincer and Rosen went on to define long lasting 

positive enhancements as the intersection of energy, ecological, financial, physical, and social 

sustainability. This research, in general, add to existing research on hydrogen power systems 

and their significance in long production. (Dincer I R. M., 2005) As a result, the following 

sections will now be discussed: 

 

2.1. Worldwide economic growth and the H2 based energy sources system: 

The usage of fossil fuels has been connected to global climate change, global energy 

disputes, and energy resource constraints, constituting an increasing danger to worldwide 

economic growth. These negative consequences can be seen on a local, regional, and global 

scale. Significant global problems will almost certainly increase if fossil fuels are used more 
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extensively. Global population increase, fast technological advancement, and rising energy 

consumption all add to this worry.  

In the past, fossil fuels, the primary source of energy may have been employed to 

alleviate global energy issues. However, due to significant growth in global energy demand 

and consumption, , fossil fuels cannot remain the primary source of energy indefinitely. 

(Contreras A, 2009) 

These reasons create a substantial incentive to the generation of H2 from sources that 

does not uses fossil fuel and the implementation of Environmentally reach energy coupled 

energy system based on the H2 to adjust for the constraints of conventional resources and 

enhance worldwide economic growth. If worldwide economic growth is improved through the 

use of H2 based energy sources and technology, the hydrogen-based measure of the 

sustainability is projected to grow. (Conte M, 2001) 

For the purpose to reduce the consequences of usage of the fossil fuel resources, increase 

hydrogen generation from non-fossil fuel resources, and ensure worldwide economic growth 

and sustainability, H2 based energy sources plans and a hydrogen-based global sustainability 

road map should be developed and executed. As a result, actual implementations of these 

fundamental needs might produce a variety of outcomes, including,  

 Decrease the use of fossil fuels; 

 Decrease tensions between nations over energy resources; 

 Make it easier or more necessary to develop new technologies, 

 Minimize pollution of the air, water, and land, as well as forest loss; and  

 Reduce energy-related diseases and fatalities. (Conte M, 2001) 

 

2.2. H2 based energy sources system and sustainability: 

Long lasting positive enhancements necessitates a long-term supply of H2 based energy 

sources that is immediately and sustainably accessible at a fair cost, and that may be used for 

almost all essential tasks regardless of negatively impacting society. One of the key priorities 

of energy policymakers throughout the world should be to promote energy system based on the 

H2 for sustainability and worldwide economic growth. (Midilli A A. M., 2004) 
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In terms of flexibility, adaptability, and low operating costs, environmentally reach 

energy-based energy system based on the H2 differ greatly from customed practise to obtain 

energy from fossil fuels technology (e.g., large capital investments, long implementation lead 

times, operating cost uncertainties regarding future fuel costs). Traditional energy systems can 

be expensive and environmentally unfriendly, but a H2 based energy sources system based on 

renewable power can be attained at good cost that is economic and according to the 

environmental friendly option. Furthermore, H2 based energy sources and hydro power sources 

may play an essential part in addressing energy demands in both household and industrial 

sectors, which is critical for sustainable. (Midilli A A. M., 2004) 

Environmentally reach energy-based H2 based energy sources solutions have lately emerged 

as a vital component of the stability and sustainability of H2 based energy sources: 

 They have minimal or no certain negative environmental effects. H2 based energy 

sources resources are available in a variety of forms, allowing for a wide range of uses. 

 They are unaffected by depletion. If employed effectively in the relevant applications, 

energy system based on the H2 can have a stable and productive way for supply of 

energy for nearly endless span of time. 

 They advocate for system devolution and semi-independent native strategies that seem 

to be moderately of the national network, increasing system flexibility and providing 

economic benefits to small, isolated areas. 

 Furthermore, equipment's small size minimizes time it takes from conception to 

operation, giving it more flexibility in taking action to unpredictably changing progress 

in energy consumption. 

The global need for development of energy through sustainable ways is steadily rising. For 

both emerging and established countries to attain worldwide economic growth and 

sustainability, widespread deployment of a H2 based energy sources system based on 

renewable energy may be critical. As a result, H2 based energy sources and technology are 

required for worldwide economic growth and valuable economic progress. The relationship 

between an Environmentally reach energy-based H2 based energy sources system and 

sustainability is critical for both established and developing (or developing) countries. (Afgan 

NH, 2004) 

In addition, looking at the links between the H2 based energy sources system and long-

term development reveals that green technology is inextricably linked to long-term 
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development. As a result, achieving H2 based energy sources-based long lasting positive 

enhancement necessitates the use of H2 based energy sources from sources that does not uses 

fossil fuel and energy system based on the H2, as well as efficient H2 based energy sources 

resource usage. (Afgan NH, 2004) 

Taking into mind these critical factors, the benefits of an Environmentally reach energy-

based H2 based energy sources system may be described as follows: 

 Hydrogen may contribute to environmental sustainability since it is a high-quality, 

ecologically friendly energy that is also a safe, trustworthy energy transporter that 

generates no harmful exhaust. 

 Hydrogen may initiate environmental balance since it easily can distribute through 

pipelines. 

 As a chemical feedstock in petrochemicals, food, microelectronics, ferrous and 

nonferrous metals, chemical and polymer synthesis, and metallurgical processes, 

hydrogen may also be used as an energy carrier in clean and sustainable energy systems. 

 Because H2 can be used in so many aspects of business and everyday life, it is easier 

to move to a hydrogen economy, ensuring economic and social sustainability. 

 

2.3. Factors and solutions for ensuring the sustainability of H2 based energy sources: 

Energy system based on the H2 will play a crucial part in future energy situations. The 

most essential factor in deciding the specified purpose of H2 based energy sources and 

technology will most likely be energy demand. In the future, energy system based on the H2 

are predicted to supplant fossil fuel-based energy systems as the primary portable energy carrier 

for household and industrial uses. Hydrogen production in the world has reached 50 million 

tons per year (45 billion kg per year), accounting for around 2% of global energy use. Annual 

worldwide hydrogen use, on the other hand, is now in the 400–500 billion Nm3 range. Around 

97 percent of this total comes from captive or internal production, with only approximately 3% 

coming from merchant sources. (James, 2003) 

About 99 percent of total is derived by carbon fuels, mostly gas steam reformation. 

Different methods of synthesis and energy sources are used to make gas. Gas is produced by 

utilizing alternative fuels such as hydroelectric, photovoltaic, and air to produce crude oil 

and/or liquid. For example, electrolytic with electricity may create 108.7 kilo of one chemical 
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element gas from 1 m3, and the power of this amount of gas is equivalent to 4221 gallons of 

gas. Steam is used in the manufacture of gas, which is fuelled by either fossil or renewable 

energy sources. (James, 2003) 

Consider the energy capacity for every volume, usage effectiveness factor (u = f /h = 

1), usage stability (which would be high for hydrogen), plan of action, polluted air and physical 

impacts (which can be lesser for hydrogen, based on energy source used to produce it, 

especially since CO2 would not be a necessary waste) of hydrogen fuel. Hydrogen's properties 

as an energy carrier include being limitless, safely storable and transportable, widely used in a 

number of applications, created through a variety of techniques and from a diversity of ways, 

and very affordable to use. As a result, the shift to a hydrogen-based energy market is taking 

its time but will almost certainly not be completed until the mid or late decade. (James, 2003) 

Planning for hydrocarbon fuel sources established and driven by strong primary forces 

and connected centers should encompass sociological, ecological, energy, financial, industrial, 

and political components of the hydrogen-based system in order to secure global economic 

development and sustainability. Certain strategic plans should be made and analysed in order 

to put H2 based energy resources strategy into action and illustrate the importance of a 

renewable power H2 based energy sources system for sustainability. The research depicts 

strategic plans, as well as related components, for the use of an Environmentally reach energy-

based H2 based energy sources system for greater sustainability in this regard. As a 

consequence, such necessary initiatives might play a critical role in offering industry and 

economic help for the transformation to a hydrogen energy and resource system based on the 

H2 molecule: 

Projections for H2 based energy sources are being monitored and analysed. 

 The govt's and the public majority's commitment for the economy is based on H2 

sources of energy; 

 Manufacturing, usage, delivery, exchange, administration, and marketing of H2-based 

energy sources; 

 H2-based sustainable energy system: research, development, and deployment 

 The focuses on the design of environmental systems that rely on H2 based energy 

sources, as well as the availability, productivity, and reliability of H2 based energy 

sources and technologies. 
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3. PROBLEM STATEMENT: 

Fossil fuels, which are nonrenewable and cannot be utilized once depleted, are the 

primary source of energy in today's globe. The primary issues with present energy 

infrastructure throughout the world at the turn of the twenty-first century were a finite supply 

of fossil fuels, ever-increasing energy usage, and the growing environmental effect of 

greenhouse gas emissions. Because of existing infrastructure, fossil fuel energy is cost 

effective, but it has considerable drawbacks and has a negative influence on the environment. 

Carbon and other greenhouse gases are emitted into the atmosphere when fossil fuels 

are burnt. Significant changes in Earth's climate have resulted from excessive greenhouse gas 

accumulation in the atmosphere, a trend that is only anticipated to intensify as more fossil fuels 

are used. As a result, they are not only the most expensive resources, but also the most 

environmentally damaging. (Conte M, 2001) 

 

4. METHODOLOGY: 

To complete this review, three alternative methodologies were used: (1) Computerized 

searches of selected databases including such PubMed, ERIC, Medline, and PDF documents; 

(2) Reference section in APA Format of current evaluations and original research; and (3) The 

references and assessed data were further supported by statistical analysis utilizing a program 

like statista.com. 

Following the fundamental methodologies, a systematic study of 15 important 

databases on Green H2 based energy sources was conducted for the article, and its function in 

sustainable performance was investigated. Some items were removed from the database after 

a review because they did not meet the inclusive criteria.  

Original research papers and articles relevant to green hydrogen and its impact were 

included in the inclusive criteria that are: (1) Separate data on Green Hydrogen resources that 

was relevant in a sustainable performance perspective; (2) English Language; (3) Visible 

reviewed articles that clearly specify the desired data; (4) Analyzed reports on the basis of 

sustainable performance as a dependent variable; (5) Researched the correlations or 

relationships between Green Hydrogen resources and long-term performance, using data 

collected from demographics, behavioral characteristics, and environmental factors. The 

papers were gathered from research conducted between 2004 and 2021.   
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5. DISCUSSION AND ANALYSIS: 

Solar, wind, hydro, and nuclear energy may all contribute to Environmentally reach 

energy-based hydrogen generation, which can help to enhance worldwide economic growth 

and sustainability. The worldwide economic growth and sustainability ratios based on H2 based 

energy sources are increasing as the H2 based energy sources utilization ratio rises. The greatest 

H2 based energy sources impact ratios between 73.333 percent and 100 percent offer the best 

outcomes for H2 based energy sources-based sustainability ratios. Using 10%, 20%, and 50% 

non-fossil fuel hydrogen utilization ratios in 2010, we get H2 based energy sources-based 

sustainability ratios of 0.213 percent, 1.086 percent, and 11.111 percent for a 73.333 percent 

H2 based energy sources impact ratio, and 0.291 percent, 1.481 percent, and 15.161 percent 

for a 100% H2 based energy sources impact ratio, respectively.  

In Example 1, the optimum effect ratio of H2 based energy sources is between 73.334 

% and 100 percent. As a result, in fact, the greatest proportion (e.g., 100%) of the simulated 

results show in case-1 should be employed to achieve the highest hydrogen-based sustainable 

ratio, which appears to give superior results. Research must be applied in practice to increase 

the H2 based energy sources-based measure of process involves on H2 based power sources 

methods, factors, and programs for a larger H2 based power sources impact ratio. 

Hydrogen-based policies, regulations, and initiatives are undoubtedly essential to 

ensure global economic development and sustainability while mitigating the negative 

consequences of fossil-fuel use. As a result, it is recommended that, while considering H2 

based energy sources plans, the importance of an Environmentally reachable energy-based H2 

based energy sources system that reduces global difficulties and provides a sustainable energy 

system be stressed. 

Strategies, variables, and programs based on H2 seem to be critical for long-term 

positive improvement and better durability in a developed state. For the goal of establishing 

and implementing an eco friendly energy-based energy system that is based on H2 and uses. 

As a consequence of global environmental challenges, energy supplies and availability 

concerns, and technological advancements, they are definitely have become more important to 

individuals. 

If the current rate of rise in fossil fuel usage continues, the planet will be subjected to a 

slew of negative consequences. More fossil fuel usage will destabilize the planet and 

exacerbate local and global environmental issues, leading to greater global instability. As a 
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result, it is suggested that fossil fuel use be decreased and that a H2 based energy sources 

system based on Environmentally reach energy be progressively built.  

 

6. CONCLUSION: 

Hydrogen has been utilized as a feedstock in a number of important businesses for 

decades. Hydrogen might provide the "missing link" in delivering large amounts of renewable 

energy to sectors like transportation, industry, and existing natural gas consumption that would 

otherwise difficult to decarbonize through direct electrification. The hydrogen fuel cell can 

assist accelerate the energy transition by committing to a protracted aim of raising significant 

investment in low-carbon hydrogen research and commercialization while permitting 

interaction with other industries (e.g., industry, electricity system, buildings, transport, and 

global trading). Hydrogen has the capability of transporting renewable energy across long 

distances. 

Hydrogen might be created in places with abundant and low-cost renewable energy 

sources, and then transported to areas with limited capacity or higher renewable energy 

production costs. Hydrogen-based renewable energy transportation may be constructed in a 

range of sizes, from tiny to huge. As hydrogen becomes more extensively utilized, it will 

necessitate cross-sector collaboration in hydrogen generation, storage, transportation, and 

distribution. Hydrogen possesses the technology to facilitate a long-term energy transition, but 

it must be developed quickly for the purpose to achieve cost reductions and economic 

feasibility.  

Large-scale applications that can rapidly provide large-scale economics, require little 

infrastructure, and are the highest performing solution in their respective domains should be 

the key emphasis. In this regard, heavy-duty transportation (large fleets of hydrogen buses, 

trucks, trains on non-electrified lines, and maritime, among other things) and large industry 

(refineries, chemicals plants, methanol production, and maritime, among other things) will be 

ideal starting points, where renewable hydrogen is a good solution for achieving climatic goals. 

In comparison to the fossil fuel industries, it is clear that significant infrastructure 

investment will be made to supply clean hydrogen to end users. The cost of renewable energy 

has lately plummeted considerably, making it feasible. 
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Considering the H2 based energy sources strategies presented in this paper, it is 

reasonable to conclude that providing the necessary incentives and interactions among 

countries, scientists, researchers, societies, and others is the most important scenario for 

encouraging the transition to hydrogen economy and technologies and promoting an 

environmentally friendly H2 based energy sources system. 

As a result, it is anticipated that this paper will contribute to: 

 Assist in comprehending key concepts and concerns related to global economy stability 

through hydrogen-based energy sources and sustainability of the global market. 

 Establish a relationship between use of H2 based energy sources and the development 

of a sustainable future. 

 Promote the long-term systematic use of H2 (hydrogen-based energy) as a source of 

energy. 

 For the purpose to improve energy supply, increase incentive for the use of H2 based 

energy sources techniques. 

 Consider the H2 based energy system as a means of reducing negative environmental 

consequences. 

 To explore various H2 based energy sources solutions for sectoral application, create a 

scientific platform. 
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