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AI and machine learning help create much of what is 

new. One of these things is green power. When people 

talk about computers, they talk about this aspect of AI. It 

attempts to make machines smart enough to do things 

that would, in general, be matters for people to think 

about. According to Forbes, machine learning is a branch 

of AI where it tries to find ways on how computers can 

learn from data and predict the next event. This sort of 

power is derived through the synergy of the sun, wind, 

and water. To combat climate change, we need to 

consume lesser fossil fuels. AI and ML are intelligent 

computer algorithms that are used in environment-

friendly power systems. This is a huge step toward 

making all kinds of energy last a long time. We will 

discuss how AI and ML make green energy systems 

more dependable, effective, and expandable in this study. 

It's mainly about how these technologies can help solve 

big problems such as unstable power lines and sources 

and the best way to use energy. Things that can be used 

over and over, such as water, wind, and sun, are not 

always affected by the weather. With the help of big data 

sets, real-time tracking, and complicated algorithms, AI 

and ML can better guess, handle, and make changes. We 
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can guess the weather for solar and wind power with the 

help of prediction analytics and AI. Now it is easy to 

send the right amount of energy to the right people. The 

grid will be more stable, it will cost less to run, and there 

will be less waste. A lot of the time, machine learning 

makes it easy to run wind and solar farms. The predictive 

maintenance uses solar panel and wind mill watch data to 

find problems, guess when they will break, and make 

plans to stop them from happening. This can be powered 

by AI. These parts cause green energy sources to break 

down much more slowly. The service is kept as cheap as 

it can be. Adding green energy to an existing power grid 

can be facilitated by AI and ML, keeping the supply and 

demand in check. Smart systems with AI always make it 

easier to store and use energy. But they still have power, 

even when a lot of people want it. AI models also help 

make decisions in real time by guessing what customers 

will do and how prices will change. Green energy is now 

cheaper for people. The storage of energy is a core part of 

green energy sources. To make progress in this area, AI 

and ML are very important. Based on how they are being 

used now, robots with AI can figure out how much power 

they will need in the future. This way, they store extra 

energy when they're not making as much of it and use it 

when not many other people are. That's a new idea! It 

solves problems that come when the power goes out and 

gets new power for the grid. AI and ML will also make a 

huge difference in the future as to how and when we use 

green energy. New technologies are making big steps 

toward better and cheaper green energy. They are able to 

do this because they move research and development 

along faster. For instance, they can be used to improve 

the setup of solar cells and wind farms. There are many 

ways that AI and machine learning can help with green 

energy, but they can also be really bad. A vast myriad of 

these moral issues need to be thought about in depth in 

relation to energy justice and data privacy, as well as app 

bias. Even many of the computers using AI get their 
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power through regular sources. It will need to find long-

lasting means to keep the good thing about green energy 

alive with AI. This study says that AI and ML can change 

the world of green energy by making it better and adding 

new ways for it to grow. People can use these tools to get 

things done faster, come up with new ideas, and earn 

more money. They also make energy safer, cleaner, and 

last longer in the future. The introduction of AI and ML 

into green energy systems will change the way energy is 

produced, distributed, and consumed in many ways. The 

world must be attentive to both climate change and 

insufficient energy simultaneously. AI and ML will 

hasten the shift to green energy. It is good for the world 

and good for business. 

 

7.1 INTRODUCTION 

In the space of ML and AI, a lot of new things have been going around. Some of 

these things include generating green energy. In the area of computer science 

known as AI, people try to make machines smart enough so they can do things that 

people would normally have to think about. Forbes says that machine learning 

(ML) is a branch of AI that tries to make rules that let computers learn from data 

and guess what will happen next. Water, wind, and sunlight are all sources of this 

type of energy. It is very important to fight climate change and use less fossil fuels. 

The world needs to find energy sources to last long enough to make sure everyone 

has access to power to stop climate change and lower carbon pollution. Power from 

renewable resources such as the sun, wind, water, and plants presents great 

potential because it will be clean, plentiful, and an asset to the environment. In the 

meantime, there are some drawbacks with using and growing energy from green 

sources. Some of these include finding resources that are not stable, finding the best 

ways to use energy efficiently, and connecting power lines that use green energy. 

Because of this, the growth of AI and ML gives the green energy business a huge 

chance to change.  

The AI and machine learning fields can enable computers to look at humongous 

amounts of data, find patterns, and make decisions based on those patterns without 

much human interference. Making use of these cutting-edge technologies can help 

the green energy business handle its issues better. The green energy systems can be 
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made more reliable, efficient, and long-lasting with the help of AI and ML. They 

can predict what the weather will do and then determine the best ways to store and 

send energy to different places. It is a big problem with green energy that the 

sources change over time. Sunlight and wind power, for instance, produce very 

different amounts of energy based on the time of day and the weather. Changes as 

dramatic as these are particularly problematic for old energy infrastructures, 

causing waste and failures of power supply. Computer programs in which AI can 

be applied might very accurately guess the amount of needed energy using past 

weather information and live tracking and imagery sent back from satellites. Due to 

this feature, there is now better and more stable energy supply for it allows energy 

companies to devise their plan and change their way of operations at any point. It is 

very resourceful for one to use AI and ML for better running and up keeping the 

renewable sources of energy coupled with changes in resource supply. All systems 

that comprise of solar cells, wind turbines, and water powers all have monitors that 

do keep sending information all day and night.  

This information is used by AI systems to find patterns, spot outliers and guess 

when things will break down before they actually do. Predictive maintenance cuts 

down on downtime, makes renewable energy infrastructure last longer, and lowers 

the cost of maintenance. These benefits make green projects more profitable. 

Adding green energy to power lines that are already in place is yet another big 

problem. Power grids of today were built on centralized power generation, and so 

are not suited to the decentralized, variable nature of green energy. Smart grids 

running by AI balance supply and demand more intuitively in real time. It is a goal 

of machine learning models to find the optimal share of energy based on previous 

energy use trends. More clean energy is added, and yet the grid stays stable. The 

charging and releasing cycles of the battery are better managed using AI because it 

predicts how people will use power. The way an energy business works is changing 

rapidly with AI and ML. Companies producing green energy can employ AI-

powered tools for tracking market trends, finding out the best way to set prices, and 

trading energy. These technologies make using green energy more attractive from a 

business point of view by giving us useful information. This leads to more 

investment and new ideas in the area. Not only does AI and ML improve operations 

but also accelerates the process of bringing new renewable energy options forward. 

The best designs for wind farms, ways to make photovoltaic cells work better, and 

new ways to use green energy are all found with help from advanced simulation 

tools powered by AI. For costs to drop and the amount of green energy that can 

meet the world's needs to rise, such significant steps forward are required. AI and 
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ML have a lot of potential, but it's not always easy to make them work with clean 

energy. Ethics problems like data privacy and algorithmic bias need to be thought 

about to make sure that deployment is fair and clear. Besides that, AI actions often 

require computer power that is derived from normal power sources. It raises 

questions whether AI can be used in the green energy business for a long time. We 

have to think about these issues in a way that includes new tools, morals, and the 

environment if we are going to find solutions. What this paper looks to do is 

explore all of the ways in which AI and ML impact green energy, focused on how 

they can make things better and open up new possibilities. Case studies, new 

technologies, and industry trends are used by the paper to show the changes being 

brought about in the world of green energy by AI and ML toward a more 

sustainable future in energy. To sum up, the time when AI, ML, and renewable 

energy all work together is a very important one in the world energy transition. 

This will make the energy system cleaner, greener, and more stable. People can use 

these tools to get the most out of renewable energy. 

7.2 AI AND ML IN RENEWABLE ENERGY 

7.2.1 INFORMATION MANAGEMENT FOR ENERGETIC PRODUCTION 

Some of the most significant applications of AI and ML in green energy revolve 

around knowing what happens next. In such applications, AI would have an 

approximate idea about the energy that is going to be produced based on how 

patterns in the weather behave and even some historical data from how energy 

output has happened previously as well as through monitor data being used now. 

But, as Scientific American said, you need this skill for sources that change with 

the weather, like wind and sun. The people who work on the grid could better 

balance supply and demand if they could guess how much power solar panels 

would make based on how bright the sun was and how many clouds were in the 

sky. 

7.2.2 THE EFFICIENCY OF ENERGY STORAGE AS WELL AS ITS 

DISTRIBUTION  

Energy storage is another industry where the application of AI and ML is quite 

significant. Renewable energy is quite unpredictable and as a result there is a need 

to store the power to help meet the need as required. Algorithms can optimize the 

charging and discharging cycles of batteries, improving their lifespan and 

performance. Further, flexible grids can also be managed primarily through the 

help of AI that can then assign energy resources on the fly, thereby minimizing 
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energy losses while making sure renewables are used optimally. This optimization 

is critical in developing an enhanced smart grid as it prepares to interface with a 

soaring percentage of fossil energy. 

7.2.3 ENHANCING ENERGY EFFICIENCY 

AI and ML technologies could also accomplish much progress in energy efficiency. 

AI integrated smart sensors and IoT appliances can monitor and manage real-time 

energy use and detect any errors with suggestions for fixes-four significant 

examples of applications. Such AI systems can, for instance, manage HVAC 

facilities within buildings to minimize energy loss and running costs effectively. 

Also, these technologies do well for industrial applications, where AI points out 

production processes consuming lots of energy and gives suggestions on how to cut 

down on the consumption. 

7.3 ADOPTION OF AI & ML IN VARIES RENEWABLE ENERGY 

SECTORS  

7.3.1 SOLAR ENERGY  

Artificial intelligence and machine learning applications that sophisticate the solar 

energy are in terms of optimising photovoltaic systems. Machine learning can also 

be used to determine the position of solar panels as tilted to obtain maximum 

energy at different times of the day. In addition, data collection at solar farms could 

include AI-enabled identification of faulty or soon-to-fail panels and this would 

reduce time and costs associated with these activities. Wind Power Engineering & 

Development, 2023 says; For wind energy specifically, AI-driven maintenance 

predictive has its value. The power data collected such as turbine measurements 

and those of wind turbines would show inconsistencies and possible failures in 

different parts, thus minimizing downtimes as a result of an unplanned break. AI 

also can improve turbine placement and operation considering the wind flow and 

velocity. 

7.3.2 HYDROPOWER  

Artificial Intelligence has its applications in hydropower and machine learning in 

water flow control to enhance turbine efficiencies. Predictive models can also be 

used to estimate water availability and energy generation, thus improving the 

planning process for the operators. Furthermore, the technology applies assessing 
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sensor data collected at hydropower facilities to predict equipment failures, thereby 

contributing to enhanced health management of such plants. 

7.3.3 BIOMASS  

Artificial intelligence along with machine learning have helped in improving the 

conversion processes of biomass energy. Machine learning models predict 

optimum conditions for biomass conversion, yielding high and minimizing wastes. 

It also supports optimum supply chain management to systematically make quick 

and efficient supplies of biomass materials. 

7.4 CUSTOMER CASES & FINDINGS 

Case studies have documented the advancements of leading firms and research 

institutions in the successful implementation of renewable energy technologies via 

AI and ML. 

 Google Deep Mind, Driving Value Collaboration with National Grid of the 

United Kingdom: However, the major reason behind the partnership was the 

allowability the anticipated renewable energy production; therefore, the robust 

machine learning modelling, which has now made possible an accurate 

prediction of wind energy production, could render useful projections for 

integrating wind power into the grid itself and therefore more energy 

distribution and less reliance on non-renewables (Google DeepMind, 2021). 

 Tesla’s use of Artificial Intelligence in Management of Energy: The other 

company which ventured into introducing AI renewable energy is Tesla-and 

this is evident by its products. The employed artificial intelligence is dedicated 

to enhancing energy management scopes for solar products and battery storage 

systems. These very systems incorporate data from the operation to realize 

more efficiency and reliability in the use and storage of energy. Thus, the 

innovative approach of Tesla has positively filed the improvement of such 

efficiency for their renewable energy solution, improving the prevalent 

conditions in the energy sector. 

7.5 CHALLENGES AND LIMITATIONS  

There exist certain issues as well as drawbacks which require discussions further on 

use of AI and ML as such in renewable energy. Technically, integration of AI 

systems into existing infrastructure of energy can be very difficult and costly. 

Another thing to put into consideration in developing a reliable and accurate 
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forecasting model of AI is minimizing errors as such errors may carry vital 

consequences. There are also some ethical challenges in using AI, such as invasion 

of data privacy and the possibilities of bias in algorithmic decision-making. There 

are also regulatory hurdles in using AI technologies for the energy sector. Most 

relevant policies and standards need to be updated. Transformational as AI and 

machine learning have been in transforming renewable energy systems, they are 

also availing some challenges or limitations. It has been said that some of these 

constraining factors range from technical and operational constraints to ethical and 

environmental ones, thus calling for a holistic approach in addressing them.  

One of the major issues of contention is data availability and quality. Large datasets 

are vital for training and optimizing any AI and ML systems. These datasets should 

encompass history real-time weather data, energy produced, and consumed. But 

such data collection infrastructure does not exist or is incomplete in many regions, 

mostly developing countries where this limits the predictability and optimization 

models' effectiveness (Khattak et al., 2022). Besides, data silos and proprietary 

restrictions imposed by energy companies further hamper the sharing and 

integration of data across systems; these barriers ultimately limit an AI's accuracy 

and scalability as well as in his answer to challenges facing them by all means 

possible. 

7.6 FUTURE PROSPECTS  

The future of AI and ML applications in renewable energy is most promising with 

respect to development and new discoveries in this area. Technologies coming up 

and going to improve the systems include quantum computing and better neural 

networks. Along with big data becoming available and improvements in data 

analytics, accurate and efficient models in AI can easily be built. The 

advancements of AI and ML technologies in the years to come will be at the center 

of the mainstream on-going shifts to a sustainable energy system. The future of AI 

and ML in renewable energy is seeping with the potential to propel innovations and 

drive operations' efficiency to hasten the global transition toward a sustainable 

energy system. Thus, as the future progresses, the evolving technologies will 

incorporate AI and ML most probably in the renewable energy systems. 

AI and ML will prove to be the best capabilities in managing the renewables' 

indeterminate nature: wind and solar. Since the renewable energy system tends to 

grow larger, AI predictive analytics will change its form into a more sophisticated 

structure known as highly precise forecasting models to predict energy generation. 
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Such models will allow the production of energy to be more aligned with the real-

time demand; therefore, redirection of waste will be avoided, and stability of the 

power network will be ensured. Furthermore, the development of AI algorithms to 

optimize energy dispatch and ensure storage will bolster the reliable integration of 

renewable energy grids. Owing to further future discoveries in deep learning 

techniques, for real-time optimization of supply-side generation and demand-side 

consumption it is expected that energy systems will be more dynamic and adaptive 

than in the present-Soc Shah et al. (2023).  

Renewable energy applications heavily rely on emerging energy storage 

technologies that would optimize all aspects of grid and balance supply and 

demand. The existing methods of energy storage in renewable applications are 

inadequate because they are not only insufficient but also inefficient during peak 

production periods when high amounts of generated energy are not collectable. 

With the aid of present and future AI and ML innovations in battery storage 

technologies, efficiency and lifespan for storage systems will improve. AI would 

add value for more accurate peak predictions, optimized charge-discharge cycles, 

and better energy conversions. The cost would drop down and make large-scale 

energy storage possible with renewable energy systems (Li et al., 2022). It is 

further theorized that AI-based solutions could hasten the evolution of alternative 

energy storage means, such as green hydrogen or next-gen batteries that could 

change storage and distribution of renewable energy potentially (Yuan et al., 2021).  

With more renewable energy developing over time, AI-based smart grids should 

guarantee future seamless harmonization between different renewable generation 

sources and old conventional power grids. Smart grids in the future will have 

advanced AI algorithms capable of sophisticated real-time decision-making with 

information from a data set that includes weather information, energy demand, and 

performance information in grids. There will be a much bigger increased increase 

in automation in energy distribution with a continued improvement in the machine 

learning model whereby the human element is going to be replaced by an 

increasingly responsive grid. The more advanced AI would help with optimized 

load balancing, energy trading, and distributing energies across regions- 

encompassing renewable energy structures where it most vitally needed. Also, 

through the continued fusion of learning and normal operations by the grid, 

machine learning models will eventually improve performance over time and help 

grids become resilient in disruptions (Liu et al., 2020). 
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The increasing space offered by AI and ML in renewable energy systems will also 

be a promising avenue for significant cost reductions in the installation and 

operation of renewable technologies. AI algorithms will optimize the design and 

placement of renewable energy infrastructure - be it solar panels or wind turbines- 

for more efficiency at lower costs. By establishing optimally maintained routines 

within specific operation timings and revealing places for better-based 

performance, it is possible to streamline specific renewable energy projects by AI 

(Jiang et al., 2021). All these leaves no other choice but fast commercialization of 

renewable energy-accessible and affordable, especially into emerging economies. 

The growing significance of AI and ML in renewable energy systems will be the 

cause of tremendous scale economies, from deployment to the very operation of 

such technologies. AI algorithms will optimize designs and placements of 

renewable infrastructure, such as solar and wind installations, for optimal 

efficiency at lower costs. Also, through knowledge-based supervision of 

maintenance systems and identification of areas for performance improvements, AI 

can afford smoother operation of projects in renewables (Jiang et al., 2021). The 

integration of these two will take renewable energy far and fast into the market; 

thus, increasing its accessibility and affordability, especially for emerging 

economies. 

In terms of policy and regulation, AI and ML will increasingly play vital roles as 

decision-making tools in the future. Through machine-learning models, very large 

sets of data will be analyzed to generate forecasts on energy trends, determine how 

different energy policies would affect an environment, and optimize regulatory 

frameworks. AI-based simulation modeling is going to allow policymakers to vet 

different possible ramifications of energy policies and therefore make it easier for 

them to engineer better regulations that also favor the development of renewable 

energy markets. This will also promote AI self-monitoring as compliance checks 

with sustainability goals, enabling tracking of renewable energy uptake, thus 

improving overall transparency and accountability (Beyer et al., 2022). Some 

barriers, however, remain, despite the bright prospects they hold. Future AI 

application in renewable energy will not escape real issues such as privacy of data, 

bias from algorithms, and sustainability of the operations of the AI system itself. 

Nonetheless, the last and minor challenges in laying the basis for the development 

of such systems are the availability of and access to most of computing 

infrastructure powered renewably because the model training for AI consumes a lot 

of computational resources. These advancements would also play an important role 

in the future of green computing, including those AI models that consume less data 
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and fewer computational resources (Strubell et al., 2019). In addition to that, such 

construction of artificial intelligence and machine learning technologies is required 

under those broader walls, which include ethical and inclusive parameters. 

Thus, this is the great future filled with promise, which AI and ML carry for 

renewable energy, as they have the potential to develop new solutions to the 

existing challenges while opening up new vistas. New systems that use AI for 

energy forecasting purposes, optimization for storage, smart management of the 

grid, and reduction of costs would thus prompt inferior health care costs for 

renewables. However, it will be very important to address technical, ethical, and 

environmental challenges that are going to accompany this technology to ensure 

that it is made best use of in not damning the future of a sustainable energy future. 

7.7 CONCLUSION  

Renewable energy is completely employing developing AI and ML technologies on 

its specific applications. It applies this in predictive analysis for the optimization of 

storage and distribution of energy, which will effectively facilitate energy 

efficiency advancement. Despite such numerous limitations and challenges, AI and 

ML are going to invade and immensely improve renewable energy systems. The 

change is there every year through technology, and AI is also in the same line of 

progress through which the advancement of technology will indeed change the 

future course of development in renewable energies toward a viable and efficient 

energy system. Therefore, a complete transformation for AI and ML is thrust into 

the renewable energy sector while putting forth new solutions to the most critical 

issues of the sector and paving the way for ushering in a sustainable and resilient 

energy future. Advanced predictive algorithms, intelligent optimization along with 

an advanced data analytic engine are now in place to address those major 

challenges involved in the production, storage, and distribution of renewable 

energy. Much has been achieved; however, the complete opening of AI and ML in 

the renewable energy systems relies upon the overcoming of a number of technical, 

economic and, last but not least, ethical constraints.  

AI and ML also have a chance of cutting intermittency and variability from 

renewable energy sources such as solar and wind. Under accurate weather 

forecasting, demand prediction, and real-time optimization, AI algorithms apply 

reliability and stability to a renewable energy system. These numbers prove that 

progressive models of machine learning would be able to predict energy generation 

from the historical and real-time data, which utility operators will use to balance 
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supply and demand. In this case, therefore, it minimizes waste and dependence on 

back-up fossil fuels, thus minimizing carbon emissions for Khattak and colleagues 

(2022).Modification brought by AI in the scenario is by energy storage systems. 

Energy storage has remained an impediment for a long time against renewable 

energy systems due to poor qualities of existing battery technologies. Predicting 

usage patterns, managing charge-discharge cycles, and maximizing the lifetime of 

storage systems process with AI-enabled tools optimize battery performance. In 

addition, AI enables the design of alternative storage, i.e., storage using hydrogen 

fuel cells as well as flow batteries which promise greater efficiency and scalability 

for renewable application in energy (Li et al., 2022). Storage technology must 

advance for affordable and reliable energy storage, but AI and ML will be at the 

forefront. 

AI and ML can address these very specific issues well. In addition to being 

connected and extensive, a typical power grid is able to integrate all units within its 

area into one, an ideal feature for a traditional plant serving centralized production. 

It fails to accommodate renewable energy, which is decentralized and tends to vary 

with time. AI-based smart grids are provisions of real-time monitoring, adaptive 

energy distribution, and advanced fault detection. They incorporate renewable 

energy smoothly into the grid. Moreover, it helps improve efficiency in electricity 

trading platforms whereby small and decentralized energy producers can be 

participants in the electricity markets, ensuring that they reap maximal benefits 

from their investments. It basically enhances the economics towards their green 

energy adaptation while percolating deeper level interest of the stakeholders (Liu et 

al., 2020). Beyond making operations more effective, AI and ML speed the 

evolution of renewable energy technologies of the new generation. The emerging 

features and designs for wind turbines, solar arrays, and hydropower systems will 

include AI-based simulation and optimization tools. For example, AI algorithms 

can provide the best location for a solar panel or for arranging turbines optimally 

for energy collection with cost savings. 

Hitherto, the interiors of wind turbines, solar panels, and hydropower systems have 

been entered into the new world of simulations and optimization tools brought 

about by artificial intelligence. For example, such artificial intelligence algorithms 

determine the ideal placement of solar panels or the most advantageous turbine 

configurations concerning their energy capture and related costs. Accelerating 

innovation in renewable energy via smoothening its research and development 

processes: rather than competing with conventional energy sources (Jiang et al., 

2021). Nevertheless, the deployment of these techniques must overcome a host of 



[Document title] 

 

HARNESSING THE POWER OF RENEWABLE ENERGY: A COMPREHENSIVE OVERVIEW OF 

GREEN RESOURCES                                                                                                                                     131 

 

challenges and limitations, which include considering the sustainable and equitable 

applications of the techniques. Among others, the most bothersome aspect is that 

AI algorithms tend to be computationally intensive because data are usually 

processed in a very energy-prohibitive manner. When such computational demands 

are powered through non-renewable energy sources, the environmental merit of AI-

driven renewable energy systems vanishes. Thus, the implementation of green 

computing practices and renewable-based data centers will alleviate the effects of 

AI practices on the environment (Strubell et al., 2019).  

Ethics will be clearly required in this deployment of both AI and ML in renewable 

energy. Concerns like data privacy, algorithmic bias, and energy equity must be 

attentively addressed so that the applications in AI do not enlarge the existing gaps 

or violation of rights in the individual level. For example, biases coming from 

training datasets may cause unequal energy distribution or inefficient resource 

allocation in some regions. Transparent algorithm development and inputs from 

diverse datasets have thus been proposed to alleviate these issues and ensure trust 

in AI part systems (Tomei & Helliwell, 2023). 

Economic barriers continue to impede the implementation of AI and ML 

technologies in renewable energy. Prime investment expenses in infrastructure and 

education for AIs, particularly in the remote region with little gain, serve as a 

disincentive to small-scale investments. An effort for policy-behaviors and industry 

results will have to ensure financial incentives, subsidies, and capacity building 

efforts to relieve such the inequitable conditions on the ground and ensure 

accessibility into AI-enabled green energy solutions (Beyer et al., 2022). 

The use of both AI and ML for renewable energy will impact the global energy 

footprints through their vast potential in the next few years. Gradual maturity of AI 

algorithms and data analytics coupled with technologies pertaining to energy 

storage will push future energy systems towards greater efficiency, reliability, and 

sustainability. By smart grids with real-time optimization tools, AI would also 

substantially boost renewable energy integration into existing infrastructures 

towards a low-carbon economy in the future. Moreover, by adopting ethical AI and 

green computing solutions, their environmental and social benefits would be 

maximized. In conclusion, then, AI and ML interventions, especially in the case of 

renewable energy, are likely to impact quite extensively both in terms of facilitating 

solutions for some technical and economic hurdles and in generating new avenues 

for growth and innovation change. It can increase the efficiency of energy 

production. 
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