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ABSTRACT:

In terms of industry 5.0, a change of
human focus, stability and flexibility
through the widespread assimilation of
advanced technologies (ie Artificial
Intelligence (Al), Internet of Things
(IoT), Robotics and Human-Machin
Cooperation) examines a change to the
transforming energy utility industry. The
primary production of this study is to
present traditional, decentralized,
intelligent and adaptive systems and
procedures to present the trajectory of the
development of energy utilities for
adaptive systems and processes that
follow the industry 5.0 principles.

This study shows that the major changes
are detected by
maintenance and

increasing advance
green  energy
innovation by using smart grid adoption,
prosecutor partnership, Al. Inspiration
for this study arises from an insistence
around the world that transitions in
permanent energy systems that are
efficient and flexible for social-
environmental disruptions. The industry
brought digital automation of processes
for 4.0 energy systems, while the industry
emphasizes
5.0 human intelligence and values in the
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development of technology.

This energy  presents
opportunities and challenges to the utility
field, which contributes to the need to

development

check the roles. The contribution of this
study is a consolidated analysis of the
role of industry 5.0 in energy utility
strategies that drives efficiency, stability
and consumer satisfaction, while
governments also benefit from utilities
and technology organizations that want
to renew the industry 5.0 to facilitate
cleaner energy futures and energy utility
systems.

Keywords: Industry 5.0, Energy Utility
Transformation, Human-Centric
Innovation, Smart Grid Technology,

Sustainable Energy Systems, Al in

Energy  Management, Decentralized
Energy Networks
INTRODUCTION:
Energy  landscape  technology is
developing  considerably by  the

convergence of development, urgency of
climate change and convergence of social
and economic factors. The development
of central traditional, centralized utility
structures to smart, decentralized and
durable systems  for

energy more



intensive changes in energy markets.
Industry 4.0 determined a thick phase
with automation, digitization, technology
and connectivity. The emerging industry
is restructuring a route by restoring the
5.0 framework human references and
intentions of technical context and action,
restructuring a route, and holding back as
flexibility, stability and humans in the
central condition of the Industrial Pratim
(European Commission (2021)).

Industry 5.0 is not only an increase in
technology advancement, the progress
towards industry 5.0 indicates an
intensive transition that will add its
development according to society and
environmental interests. Industry 5.0
aims to achieve human and machine
supplement in advanced technical
procedures using the latest techniques
such as Artificial Intelligence (Al),
Internet of Things (IOT), Blockchain, and
Robotics, achieving human and machine
supplement in advanced technical
procedures, which carry forward human
decision making, enhance adaptability
and flexibility of essential systems, and
increase permanent growth at the same
time. In this regard, energy utility
references, which generally provide rigid
structures and  high  fossil  fuel
dependence, are also seen as a major area
for innovation; Integration in many
regions, and the industry requires a re -
combination within 5.0 vision.

As reported by the International Energy
Agency (IEA, 2023), the demand for
energy worldwide is estimated to increase
by 2040 by 2040, such as urbanization,
digital consumption and electrification of
transport systems as a result of factors. At
the same time, the United Nations is
wiring the ability to decarbon energy
systems, keeping in mind the Sustainable
Development Goals (SDG) and the Paris
Climate

Agreement,  stroking  the
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investment in renewable technologies
and intelligent infrastructure
It has ended

situation that can be called "game-

simultaneously. in a

changing", from now on the energy

system should be completely
reconsidered in terms of methods that
generates, manages, distributes and
consumes.

The era of industry is related to energy
utility  fields, intelligence,
human-focused design and sustainable

technical

development in the era of 5.0, including
three interconnected columns. Historical
tendency for energy utilities is in
existence to lag behind in case of
transformational energy change, as there
should be a change in the direction of
becoming digital, data-powered and
customer-excellent service. Whether it is
a smart grid technology, intelligent
integration of demand-side management
innovations, AI-SAPHAD for Energy
Consumption, and Blockchain-Saksa
colleague-to energy trading, future
science fiction of energy utility, but in
the form of real deployment and
implementation, Germany, Japan and

Netherlands (Iea, 2022; 2022.)

With technical capabilities, the industry

encourages  adaptation of  energy
experiences by assisting 5.0 consumers
as they infection in "professionals" (ie
producers and consumers of energy).
With democratization of energy enabled
by rooftop solar, battery storage and
smart meters, which allow domestic
energy monitoring and control in real -
time. Domestic energy solutions are
rarely as simple as keeping an eye on
your energy consumption; However in

Denmark with "Smartnet" initiative, they



are integrating domestic energy systems
with grid networks. Danish citizens can
also feed surplus renewable energy in the
grid, improve access to renewable energy
sources and a suit of AI algorithm
abilities to properly load energy and
reduce energy waste (European Smart
Grid Task Force, 2022).

Importantly, the industry's human-

focused approach addresses a long-
standing issues of 5.0 energy inequality
and reaches more globally. Many
emerging economies across Asia, Africa
and Latin America are now equipped with
opportunities to adopt
microgrids and off-grid renewable energy

solutions, jointly with smart monitoring

decentralized

systems to jump these more stringent,
heritage infrastructure and jump to local
communities and include them within an
energy infections.

Nevertheless, many challenges still exist.
The privacy of the data, cyber security,
bottlenecks with regulators, and lack of
skills, energy
utilities, industry 5.0 principles have
considerable obstacles to the mainstream.

currency with in all

Additionally, this infection needs to
change the way the concept of its purpose
of capital investment, coordination with
stakeholders, and providing extended
energy to organizations; All of which are
naturally complicated, especially in the
resource-script environment.

This study determines to fully assess how
the energy utility field industry can be
suited to the principles and technologies
of 5.0. By discovering global trends,
technological innovations and examples
of real world, research aims to identify
major factors that contribute to success,

face challenges, and policy
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recommendations  that can  assist

governments, private utilities and
researchers who prefer human needs and

environmental stability.

Through the use of secondary data

received from international energy
reports, policy documents and industry
white papers, this study checks how the
fields are creating fields in the energy
sector. The book detects adopting trends,
examines the spread of technology, and
evaluates regulatory settings that either
convenience or obstruct this change.
'Meditation is not only on the technical
aspects of technology, but also' how 'is

'

on' how 'the governance models,
processes and human-centric designs for
the creation of strong energy utility

systems in the industry 5.0.

This letter briefly discusses the
development of energy utilities as an
important aspect of industry 5.0, which
emphasizes  stability,  technological
advancement and its important impact on
the empowerment of people. By fusing
theoretical concepts with  practical
implementation, it collectively offers an
important opportunity to create our
energy future, following the principles of
the fifth industrial revolution.

LITERATURE REVIEW:

The ongoing change of global energy

utility sector is deeply in the
development of industrial paradigms.
While  Industry 4.0  introduced
automation,  data  exchange  and

interconnected systems, the industry has
been redefined and the 5.0-human-focus
conceptual  foundation has  been
implemented, stability and flexibility-
This is again defined that energy systems



are imagined and applied (European
2021). This

severely
policy and

Commission, literature

have synthesized
industry-based
contributions, who have examined the

and intersections of

reviews
academic,

energy utilities
technological development with a focused
lens on industry's ability and
performance.

Theoretical Foundations: Industry 5.0
and Energy Utility

The concept of industry 5.0 departs by re

-organizing human values in

technological ~ progress  from  its
predecessor. As Dameer et al. (2021)
Note, Industry wants

personal and permanent results between

to coordinate

5.0 cognitive computing and human
intelligence. In terms of energy, it is not
only to digitize energy operations, but
also to do so that prefers social needs,
moral 1ideas and ecological balance
(Naavandi, 2019; Joo et al., 2021).

Under industry 5.0, theoretical grounding
of energy system innovation is designed
by the principles
(CPS),
cooperation and inclusive infrastructure
design (Leo et al., 2017). The transition
refers

of cyber-physical

systems human-measin

to a systemic change from
centralized energy supply chains towards
decentralized, partnership and future
energy ecosystems (Siyamela et al.,

2022).

Smart Grid
Infrastructure

and Digital Energy

Smart grid industries have emerged as a
core technological foundation for 5.0-
based
integrate digital communication, IOT and
machine learning to enable Real

energy utilities. These grids
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-Time Monitoring, Dynamic Load
Balance and Bidire Energy Flow (Home

and Gafurian, 2011).

Study by Zhang et al. Alhakoon and U
(2016) emphasize that future analytics in
smart grids enable active maintenance,
their implementation is often limited by
infrastructure of
heritage. Integration of blockchain
technologies - Endi at al was mistrust in
works. (2019) and Gai et al. (2021) -Geus
was proposed as a solution for safe,

data silos and the

transparent and decentralized energy
transactions.
Artificial Intelligence in Energy
Management

Al is definitely the most transformative
promoter of industry 5.0 in the energy
sector. It enables real -time forecast,
discrepancy detection,
behavior modeling and automatic grid
operations (mines and zhang, 2021).

consumer

Machine Learning algorithms are used to
predict energy consumption patterns,
optimize renewable energy use and detect
defects before growing (Wang et al.,
2020).

Banse et al. (2011) This shows how Al
applications have reduced energy
intensity in construction by 20%. In
addition, the study of recent case by Lee
et al. (2023) A-in-managed demand in
urban areas of Chinese values the
operational cost earned through such
deployment on the response system and
validate environmental benefits.
Nevertheless, moral concerns about data
privacy and algorithm bias are under-

edressed (Passcuvatti, 2020).

Decentralization, Prosumerism, and

Citizen Participation



The  democratization  of  energy
production is another important aspect of
this revolution. Citizens are rapidly
becoming "prosecutors" who not only
consume, but also produce and share
energy  through microgrid and
community solar initiatives (Parag and
Sovakool, 2016). Research by Volsink
(2020) has highlighted how
participants have increased the social

acceptance of renewable energy projects.

such

Decentralized energy system, as reviewed
by Pudineh et al. (2020), are particularly
impressive in developing economies
where centralized grid expansion is
unattainable. Smart
metering distributed laser
technologies reviewed by Han et al.
(2019),
equitable energy exchange among homes

and small-scale producers.

economically
and

enabling  transparent  and

Sustainability and Environmental

Integration

Hirschhausen et al. (2018) Stress that
regulatory and institutional reforms
should create  permanent energy
infections. In addition, progress in energy
storage technologies, as is investigated
by Dun et al. (2011) and Taro et al.
(2016), are important in the race in
management. Recent successes in the
solid-state  battery
system have the ability to address the
bottleneck of storage in the decentralized
grids (Goodeno and Park, 2013).

lithium-sulfur and

Human-Centric and Ethical

Considerations

Industry 5.0 is the most fundamentally
separate, its obvious human centenary
orientation. This includes access to access
to areas of marginalized areas, power and
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energy equity (Sachs et al., 2022). Study
by Sovakool et al. (2019) A lawyer for
energy infection only, where the
deployment of technology is aligning
with social inclusion and local capacity

building.

Literature also indicates moral risks.
Utility operations can

displacement from high- automatic jobs

cause job

without adequate human monitoring or
can cause dependence on the proprietary
Al system (Brianjolphson and MCcAfi,
2014). For example, researchers such as
Zuboff (2019) are cautious against
"monitoring of capitalism", where utility
becomes a tool for manipulation in
behavior rather than data empowerment.

Policy and Regulatory Frameworks

further policy
framework is required for successful
industry  5.0.
(2022),
multidimensional energy flows, dynamic
pricing models and governance structures

In energy utilities,
implementation  of

According to Ropeke

should be developed to accommodate
cross-sector integration. The European
Union Green Deal (European
Commission, 2021) and India's Smart
Cities Mission (NITI Aayog, 2022) offer
a template for case study regulatory
modernization and multi-two-two-to-
two-two to-two-two to-twos.

In addition, regulatory sandbox and

public-private innovation laboratories
have proved to be effective in testing and
scaling of emerging energy technologies

(ofgem, 2020; Unido, 2021).
RESEARCH METHODOLOGY:

Research is purely done on secondary
data as has been received from the



government. India's website on MNRE
(Ministry of Renewable Energy) [].
Renewable resources such as hydro, solar
studied

and

comparative

air have

been
analysis

with

energy
production and non-renewable. Capacity
production (GW) has been analyzed from

for

FY 2014-2025 estimated
generation is calculated using MPA
(moving point average method).

and an

In the latter part, the correlation and
regression analysis has been done for the
following objective:

Table 1 Justification on data analysis

S. No. Method Variables Reason

1 Correlation Energy types Dependence strength of one
energy on another

2 Regression Share and total Relation on share and total
energy generation capacity

3 Moving Average Energy type Estimate  the  projected
generation capacity (GW)

Data Analysis and interpretation

Table 2 Generated Energy Capacity (GW) and projected generated
energy capacity (GW)

INSTALLED RENEWABLE ENERGY (GW) IN INDIA (2014-2024)

Total | Grand Growth Share of RE
Year Thermal | Nuclear | Hydro RES RE total (%) (%)
2014-2015 188.9 5.78 41.27 3995 | 81.22 2759 10.62 29.44
2015-2016 210.68 5.78 42.78 47.09 | 89.87 306.33 11.03 29.34
2016-2017 218.33 6.78 44 .48 58.56 | 103.04 328.15 7.12 31.40
2017-2018 22291 6.78 45.49 70.65 | 116.14 345.83 5.39 33.58
2018-2019 226.28 6.78 454 79.41 | 124.81 357.87 348 34.88
2019-2020 230.6 6.78 45.7 88.26 | 133.96 371.34 3.76 36.07
2020-2021 234.73 6.78 46.21 95.8 142.01 383.52 3.28 37.03
2021-2022 236.11 6.78 46.72 109.89 | 156.61 399.5 4.17 39.20
2022-2023 237.27 6.78 46.85 125.16 | 172.01 416.06 4.15 41.34
2023-2024 243.22 8.18 46.93 143.64 | 190.57 44197 6.23 43.12
Growth
Rate 28.7559555| 41.52249| 13.71456| 259.5494
CAGR | 2.55969783| 3.533894| 1.293507| 13.65168
2024-2025 205.97 6.113333| 42.84333 | 48.53333
2026-2027 | 217.306667 | 6.446667 44.25 58.76667
2027-2028 | 222.506667 6.78 45.12333 69.54
2028-2029 | 226.596667 6.78 45.53 79.44
2029-2030 | 230.536667 6.78 45.77 87.82333
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Table 3 Regression Statistics on Renewable energy and thermal

capacity generation (GW)

Regression

Statistics

Multiple R

1

R Square

1

Adjusted
Square

R
1

Standard Error

1.27808*10-'

Observations 10

Table 4 ANOVA statistics on Renewable energy and thermal capacity generation

(GW)
Significance
Parameter df SS MS F F
Regression 4 1122687564 | 2806719 | 1.71823E+31 | 50707
Residual 5 8.16748E-28 | 1.63E-28
Total 9 11226.87564
Table 5. Regression Co-efficient on different types of energy generation capacity (GW)
Parameter Coefficients Standard t Stat P-value
Error
Intercept 11 10543E- 2.64431E-13 | -0.26871 | 0.798890546
Thermal ?'567586]3_ 1.41942E-15 | 1.885182 | 0.11808832
Nuclear HTAE18305E-14 | 0352833 | 0738600839
Hydro 1 1.16617E-14 | 8.58E+13 | 4.09359E-69
RES 1 3.14755E-16 | 3.18E+15 | 5.86368E-77

Data Interpretation:

Now,

the above exhibits

show the

distribution pattern of few sources of
energy capacity generation (GW) in India
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from 2014-2024. The below table has
been presented as summarized format for
better understanding of the above data as

analysed:




Table 6: Statistical tool with justification

Method Statistical Tool Software Justification

Graphical Potting Scatter Plot MS Excel Pictorial year-wise
comparison

Projection Moving Point | MS Excel Prediction  helps in

Average (MPE) preparation of budget for

resources

Inter-dependence Regression MS Excel Dependence strength of
one type of energy on
another

Integration of industry 5.0 and energy
transition era

The convergence of industry 5.0 with
global energy infection indicates a
transformational leap of how modern
society  attaches  the  generation,
distribution and consumption of energy.
This integration only reflects a decisive
development from automatic and
digitizing energy processes, as seen in
industry 4.0, towards the systems that are
human censible, intelligent, adaptive and
durable. As nations around the world
struggle with the twin mandatory of
dikrbonization and energy equity, the
principle of the industry 5.0- A
compelling framework to resume the 5.0-
human-mind cooperation, moral
innovation, and systemic flexibility
centered on systemic flexibility. Instead
of looking at energy as a commoditized
product flowing unilaterally from the
consumer from the consumer, the
industry recognizes 5.0 paradigm systems
as dynamic socio-technical ecosystems
where humans activate machines,
algorithms and infrastructure as well as
decision-making roles.

Industry 5.0 technologies such as
Artificial  Intelligence,  Blockchain,
Internet of Things (IOT), and cyber-
physical systems are being designed not
only for performance efficiency, but also
for flexibility, equity and cognitive
adaptability in energy utilities. These
technologies support intelligent forecasts,

real-time grid adaptation, and colleagues
from colleagues, allowing communities
to manage energy in decentralized,
demand-ex-and environmentally sensitive
ways. Countries such as Germany,
Denmark and Japan have pioneered such
changes through their national smart grid
programs, but emerging economies like
India are benefiting to jump these
techniques to leap the old centralized
infrastructure. For example, in Indian
pilot projects, blockchain-based peer
energy trading platforms are being paired
with roof solar and smart metering
systems to empower local prosecutors-
which not only consumes, but generate
and share energy. These innovations
originally align with India's broad energy
transition goals under the National
Hydrogen Mission, Smart Cities Mission
and Self -reliant India structure.

From the perspective of a professional
analytics and digital design, the
integration of the industry 5.0 allows to
reduce waste to adapt to user interfaces in
energy management systems, improve
decision making and prevent digital
overconsation. Excessive and irregular
use of digital devices - frequent power
consumption, server load, and increase in
network stress have increased the
concerns around the Internet addiction
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and its related energy demands.

The role of human-focused design in
energy utilities reinforced by
decentralization of power generation and
emergence of localized microgrids.
Directed by the Al-Saksham future
model, these systems allow remote or
undested communities to participate in
energy infections through off-grind and
hybrid renewable solutions. Smart
sensors, low-distraction communication,
and autonomous demand-equilibrium

mechanisms, ensure continuity  of
microgrid supply, reduce transmission
loss and promote energy democracy. It is
particularly relevant in regions such as
rural India, sub-city Africa and
Southeast Asia, where access to the

centralized grid is either

cost-decent or structurally contagious.
Industry 5.0 thus creates the route for
inclusive innovation by aligning local
aspirations, environmental obstacles and
technological progress with economic
diversification.

with  decentralized
production, the rise of green hydrogen,
biogenic energy storage and A-
Enhancened Electrolysis shows how the
industry  promotes 5.0  conversion

between biological and digital energy

In  association

innovations. For example, Al-powered
hydrogen plants are being designed to
customize resource inputs, reduce
environmental effects and forecast energy
availability based on weather patterns and

real-time grid needs. This reflects a

departure for one in a biosphere
consciousness from technical-focused
industrial ~argument, where energy

systems are designed not only for output
maximization but also for the leadership
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of planets. In addition, these progresses
are being deployed with moral ideas at
the forefront and transparency, privacy
and social inclusion through the-Niyas
Sandbox, Multi-Stechold Cum- Design,
and Open-Detta Protocol. Such moral-by-

design structures are important for
protection against algorithm  bias,
monitoring  capitalism and  digital

exclusion risks that may arise from
irregular Al purinogen in significant
energy infrastructure.

The policy synchronization plays an
equally important role in realizing the full
potential of industry 5.0 within policy

infection  infection. = The  current
regulatory  regime, designed for
centralized and monopoly energy

distribution, must be re -configured to
accommodate multidimensional flows,
participation markets and cognitive
technologies. It asks for institutional
innovation, including the agile regulatory
environment, transdiplinary taskforce,
and integrated governance platforms that
align operators, technology
developers, consumers
environmental manageries. The European

Commission's industry 5.0 visions, the

utility
and

United Nations SDG 7 energy access
targets, and international structure such
as India's climate missions show that the
speed for such infections is already
running. However, the real success lies in
harmonizing global standards with local
experiment, allowing countries to scale

energy solutions that are not only
technically sound, but also socially
responsible and environmentally
restructural.

CONCLUSION:

Renewable energy, energy storage,



electric ~ vehicles and  technology
advancement are all anticipated to play a
role in the future of India. It will require
adventurous

policies,  technological

progress and maximum international
cooperation to combat climate change,
guaranteeing energy availability for all
citizens. Long-term policy stability should
be overcome for major challenges such as
development of infrastructure, financing
dynamics for start-up culture, rapid

progress. The major objectives of India's

stability and economic progress are
closely associated with its energy
infection.

FUTURE DIRECTION:

The future direction of India in the energy
sector takes shape from the rapidly
increasing energy demand of the country
in various regions. India is moving
towards green and permanent energy
resources to achieve pure zero carbon
emissions. The significant increase in the
installation of RE capacity is clear since
the last five years and is expected to
achieve 500 GW capabilities by

the end of 2030. The central part of India
has a greater risk of sunlight that supplies
heavy capacity for solar energy
expansion, large coastal regions and river
-centric regions play an important role in
hydropower generations and are derived
India
expanding its wind energy capacity,
especially along the beach, which has

from biomass jernner. is also

significant ability to the offshore and
coastal wind farms. Smart grid and
advanced metering infrastructure will run
efficient energy distribution and storage
capacity across the country. Government.
Initiatives such as rapid adoption and
manufacturing of hybrid and electric

21

vehicles (fame) schemes are emphasizing
for a change towards EVS. India is
developing pollution-free nuclear reactors
for diversification of energy, an important
part of the energy mixture in the future.
As a part of the renewable energy source,
India is also focusing on futuristic green
hydrogen production that can meet high
energy requirements in heavy industries,
as well as for long distance transportation
and storage. This initiative is promoted
by a government scheme like National
Hydrogen Mission, which aims to make
India as a global center for green
hydrogen production. Smart programs
such as performance, receipt, and trade
(PAT) plan and Energy Conservation
Building Code (ECBC) are helping to
reduce the intensity of energy in industries
and buildings. To speed up sustain

REFERENCE:
e Alhacoon, M., & U, J. (2016).
Smart grid analytics and data

silos: Challenges and opportunities.
Energy Systems Journal, 8(2), 233—
246.

e Banse, L., Verma, S., & Dey, A.
(2011). Al-driven energy efficiency
in construction. Journal of
Sustainable Buildings, 5(3), 110-119.

e Brynjolfsson, E., & McAfee, A.
(2014). The Second Machine Age:
Work, Progress, and Prosperity in a
Time of Brilliant Technologies. W.
W. Norton & Company.

e (Ciaramella, A., Rossi, M. &
Bianchi, M. (2022). Decentralization
in the energy sector: Industry 5.0
perspectives.  Renewable
Review, 46(1), 67-79.

e Dameer, N., Zhou, Y., & Ahmed,

Energy



K. (2021). Cognitive computing in
Industry 5.0: Opportunities for the
energy sector. Technology and
Society, 14(4), 23-36.

Dun, Y., Patel, S., & Ramos, T.

(2011). Advances in lithium-sulfur

battery systems. Energy Materials

Journal, 9(2), 129-138.

Endoni, K., Sharma, D., & Reddy, V.

(2019). Blockchain-based smart grid

applications.  Energy  Blockchain

Quarterly, 3(1), 77-94.

European = Commission.  (2021).

Industry 5.0: Towards a

sustainable, ~ human-centric ~ and

resilient European industry.

European Smart Grid Task Force.

(2022). SmartNet Denmark Initiative

Report.

Gai, K., Wu, Y., & Zhu, L. (2021).

Blockchain-based  secure  energy

trading in smart grids. Computers &

Electrical Engineering, 93, 107281.

Goodenough, J. B., & Park, K. (2013).

The Li-ion rechargeable battery: A

perspective. Journal of the American

Chemical Society, 135(4), 1167—

1176.

Han, S., Lee, H., & Zhao, L.

(2019). Distributed ledgers and

smart metering. Energy Technology

& Policy, 10(3), 55-63.

Hirschhausen, C. V., Kemfert, C., &

Neumann, A. (2018). Regulation and

sustainable energy transitions. Energy

Policy, 122, 821-829.

International Energy Agency.
(2022). World Energy Outlook
2022.

https://www.iea.org/reports/world-

energy-outlook-2022

International Energy Agency. (2023).

Global Energy Trends Report

IRENA. (2023). Off-grid Renewable
Energy  Systems:  Status  and
Methodological Issues.

Joo, Y., Lee, C., & Kim, B.
(2021). AI and ethics in Industry
5.0. Journal of  Ethics in
Technology, 7(1), 45-59.

Lee, S., Zhang, X., & Lin, M. (2023).
Al-powered demand-side energy
management in China. Smart Energy
Systems Journal, 5(1), 89—105.

Leeo, P., Hans, D., & Raman, K.
(2017). Designing inclusive
infrastructure in energy ecosystems.
Global Infrastructure Review, 12(3),
199-215.

Mines, T., & Zhang, Y. (2021).
Machine learning in real-time grid
forecasting. Al in Energy, 11(2), 154—
166.

Nahavandi, S. (2019). Industry 5.0—
A human-centric solution.
Sustainability, 11(16), 4371. NITI
Aayog. (2022). Smart Cities Mission:
A  Framework for Indian Urban
Energy.

Ofgem. (2020). Innovation Sandboxes
and Energy Regulation

Parag, Y., & Sovacool, B. K. (2016).
Electricity market design for the
prosumer era. Nature Energy, 1(4),
16032.

Passcuvatti, S. (2020). Bias and
fairness in energy Al models. Journal
of Ethical Technology, 3(2), 77-88.
PIB  India.  (2024).  National
Renewable Energy Capacity Report.
Pudineh, M., et al. (2020). Power
sector reform in developing countries.
Energy Journal, 41(5), 89—113.
Ropeke, D. (2022). Policy-making for
smart energy transitions. Energy
Policy Review, 35(1), 24-39.


http://www.iea.org/reports/world-energy-outlook-2022
http://www.iea.org/reports/world-energy-outlook-2022

Sachs, J. D., Schmidt-Traub, G., &
Williams, M. (2022). Just energy
transitions and global  equity.
Sustainable  Development  Goals
Report, UNDP.

Sovacool, B. K., Martiskainen, M.,
Hook, A., & Baker, L. (2019).
Beyond technology: A just transition
to low-carbon energy systems.
Energy Research & Social Science,
70, 101715.

Websites:

e https://www.pib.gov.in/FactsheetD
etails.aspx?1d=149095

e https://www.nrdc.org/bio/anjali-
jaiswal/transitioning-indias-
economy-clean- energy

e https://www.pib.gov.in/PressRelea
sePage.aspx?PRID=2037006&am
p;utm_source

23


http://www.pib.gov.in/FactsheetDetails.aspx?Id=149095
http://www.pib.gov.in/FactsheetDetails.aspx?Id=149095
http://www.nrdc.org/bio/anjali-jaiswal/transitioning-indias-economy-clean-
http://www.nrdc.org/bio/anjali-jaiswal/transitioning-indias-economy-clean-
http://www.nrdc.org/bio/anjali-jaiswal/transitioning-indias-economy-clean-
http://www.pib.gov.in/PressReleasePage.aspx?PRID=2037006&amp%3Butm_source
http://www.pib.gov.in/PressReleasePage.aspx?PRID=2037006&amp%3Butm_source
http://www.pib.gov.in/PressReleasePage.aspx?PRID=2037006&amp%3Butm_source

